DESCRIPTION Title of Invention: PRIMER COMPOSITION FOR OPTICAL ARTICLE AND OPTICAL
ARTICLE S TECHNICAL FIELD [0001]This invention relates to a novel primer composition for an
optical article comprising a urethane resin having a polycarbonate-derived skeleton and an inorganic
oxide fine particle and to a novel optical article 10 having a primer coating layer of high refractive index
which is formed by curing said primer composition on an optical base material, specifically on the
surface of a plastic lens. Further, this invention relates to a novel optical article (laminate) having a
hard coating layer which is formed by curing @ﬁg@# ?’alﬂl%g‘\i] mposition comprising inorganic oxide
fine particles 15 and an organosilicon compo aid er coating layer on the surface of an
optical base material. Further, this invention relates also to a novel optical article having a
photochromic coating layer showing photochromic properties which is formed on said primer coating
layer on the suTfiate of anvapticahb®fel MERrISIOROEASI KGO EFRR AP [MALR]BiRdd GleEsurface of an
optical base material, specifically that of a plastic lens is easy to be scratched as it is, because a
synthetic resin constituting the plastic |&¥Pa@REleAdn&RAtrib is low in its abrasion resistance, a
hard co?)ting layer is usually formed on the surface of a lens. 25 Usually, when laminating a hard
coating tayer, its abrasion resistance can be improved; it has been known that the impact resistance of
the plastic lepg isgR¢EASEH EYigher, in order to inhibit reflected light from the plastic lens, an
antireflection coating layer is laminated on the hard coating layer by depositing an inorganic oxide on
the hard coafipglayer. TtHigs iraenthonvenstatssoron thatoven phinestiredagbiosi ttoatifglayer is
laminated on the hard coating layer previously laminated on the surface of 5 the plastic lens, the
impact resistePid6Jf @it PlatRMBESN DR et AR 8HBARAYINARRObKeALGAiedetiNgd been,

herefore, d th I dp | | d a hard
ayer fo the PLARCE OF NI BTN LE P IO 0% £ LR AIRY8) RN Gah AR i, the

refractivg inqex,oh ¢ RTERAhEPNMIRY 5yt 18MH) %‘ﬁrdré‘fﬂ%?ﬂf@m&w%\)ﬁl%c%‘%m@daﬁ

interference pattern is generated cauSed by the difference in refractive index between the pPéstic lens
and the primeuidogtisg thpein]8P@3yoai pnrunensrc@m psitien feise pleste nspéditiltadfyactive index
that using a urethane resin has been usually known. Specifically, (i) a 15 primer composition
comprising & AgixEWd aFe Qfethdl@sdsin ans iertgmb iR fineaparaslee(piasnta iteraayel 1), (i)

organosico U Aot B AT VBB A oG VAL Chel arehnS B,
inorganic ox%e@m%%gﬂ%s e MR RIAREEAR L olsome 6%&9%%%“%‘“6

3), etc. have be nown. Further a primer composition using a polyester resin and inorganic
oxide firg pasticlemhagbees ab@rkaompéaatebhmr@twmﬂér [C0a4h G uaharrisrermoBpeat®NS as
described above can give good adhesion to a specific plastic material and can improve the impact 25
resistance oPfh@spudifkaplagse maieritd Howdner, tHusel pueri ez dgate prooéehs that the

adhesion is insufficient d endln on the t lastic materials constituting Ias ic lens. In a case
ot  primer cORHERA EVRIRARG DAL DA o AL TR AP RH R P B R ricles.
there is a cage Jhere.a i gy formegimuhitsand.and these fas basnctherefgre. stil
room for mpéoégment [0005%%2@rm (%Iy, a gr%{}ne composslt%on '831%{#/ sedﬁn Patent therature 51 has
problems thaggtireglubaselongtdrma for curing of a primer coating layer and is inferior in workability,
productivity, etc., in addition to such problems as described above. It has been considered that the

causeof th&‘é@@ﬁl@ﬁﬁb’bﬁ@ &Rifacteristics of a urethane resin itself used and an organic solvent

added to a primer compositio rimer com smon disclosed in P Literature 2 has
problems tha dhe \Qﬁ‘?strhf'sﬁLﬂgﬂeq% Sé‘n%bca ﬁéqyrB@EEB Ia%?ﬁcl' 4tEIAOER a primer

coating layefoiged ishitenag (46 tBanedisecAbiorgayl gl gnaria mﬁ Py with a

urethane resin). In addition t a primer composition disclose atent Literature 2 has a 15
problem in the atRragerijafibtyprastiainable ta iorgtieymeHsentistertathe d1sevpfia hyslraiessf an
organosilicon compound. [0007]A primer composition described in Patent Literature 3 comprises an
urethane-fornegigtangnaehardackmtdng hayitrerst vsbgbndar inestdinidheosdiastaieadsimsand
inorganic fine particles. |t is necessary to cure the 20 urethane-forming monomer.in order to form a

primer<cdatirtg gy AWJW,%M@?@ 18 O GRH Rk LRI LERIAY R PR TR e fiBbratures
after coating e f%?/%&’f ft S WEWRSRUMEET 88F'?85.£F%18E0E9 Wi ing such a

primer compositior Tor a plastic ens ow heat resistance, t ere are problems that a plastic lens is
25 thermal-defesmed crelpsed. ete-dmiHEer i hasedeastbeenhattobig nedhad thigyhtoraeestataility of a
primer composition is not sufficient because of the use of a reactive urethane-forming monomer.
[0008]Patent Literature 4 describes a primer composition comprising a polyester resin and describes
that inorganic oxide fine particles can be added to thg primer composition. As a result of the study of
the inventors of this invention, however, it has become clear that a primer composition



5comprising a polyester resin and inorganic oxide fine particles has a problem that the adhesion is
insufficient depending on the types of plastic lens materials. [0009] In recent years, an agueous
dispersion of urethane resin has been used for a primer composition for improving the impact
resistance of 10plastic lens from the view point of environmental problems. However, when an
aqueous dispersion of urethane resin is used, there are many problems in low wettability to a plastic
lens and appearance of the coating such as smoothness, etc. In order to solve such problems, an

[ I IS.added for impr 1t of th bility and th h f ing.
However a RUPHHoLT0m ARCINL ComE b St S S o s ) EOmDbion el

lowers. [001935@F 5\, ORBERISATIFE a4 GhaFyRMIASHS I88SoR¢h& RARICEBERING FagEng leveis
comprising a photochromic compound is formed on the surface of a plastic lens in order to give a
photochromibgmopehiirsdoet, 2Mpiastic lehat T photdenramior pfgites heaimgsddyse defined as a
reversible action in which when an object is irradiated with light comprising ultraviolet rays such as

sunlight, lightaENAEEL @Y (e Harshin i gil BEbREY thsbtedtasiad, amdhenaw feegigfion of light
is terminated and jt is placed in a dark place, it returns to its original cqlor. 25 Such a photochromic
costing Tayer (EBARLS PRB0N g & BRI GE At S eI A HEISehR
compound a5t ABRIHES 4B MeRg e PGS YRS L TRAESHIGRIS AN AN &Yringit a
(hereinafter such a method of forming a photochromic coating layer is referred to as just "coating
method" as the wasecoaty g ).4P6r 13 nber et wethoal pfastiddieny, anphatbehdonvattngting layer

is formed directly on the plastic lens. In recent years, however, in order to Simprove more highly the
adhesion of tR¥§htRode Rid ROSEIR) IAPBF Ard thEngiaBiRAeh e Fhatked hak Bddashifoltad for

forming a phojochromic coating layer after formi primer coating layer on a plastic leps.
Spociicaly, B GO b IVE pIHEF cdBEmERSE 16 EQRoBE Fo B TAR Ly Bifethod has
been kiygwn |0 4i${8¢a RIS SOFPRRSItHPR; LOFOMMRIASHNICLA TRRISIKE; SHERPI RRIMUILHIRRR TRSIN
(Patent Literature 5) or a primer composition comprising urethane resin emulsion (Patent Literature 6).

These methes erat e hizincedhibyadhe sioif efdhesphotiasth eamicecnadieyg watevend the plasticlens.
There is, however, still room for improvement in the respects described below: 15 [0012]That is to say,
in the methotPaesttbédarPPalentadastadIlé¥sra primer composition comprising a moisture-curable

polyurethan in.and/or its precursor, and. a solvent having a boiling point of 70C and ahove and a
Colubiiy par LAY BRem At )i EPEBee IEHCR AR E9RE S8hameh W ghnfel b 1898 formed
on the surfagg gf 3GIRSHS RS RLAL NS bﬂ&é‘t%e%ﬁcﬁeﬂ%utﬁﬁ%éwﬁ“éﬁ%@?ﬂ%ﬁ‘?,t Fpgmer
composition dissolves excessively the surface of the plastic lens. In order to prevent that, ‘a different

film or &yer fori preveoigpositisi e aewly Joracthax theesoffaagr eftibaentasiin leng.ihbegeitie, there is
still room for improvement in 250perability. Such a primer composition comprises inorganic oxide fine
particles. Thexd Gs Hogadast] e esdiilaianhad terefiaiive. idext halcemeidslie afaiidiig/dfaixing of
inorganic oxide fine particles. [Q013]In the method described in Patentéritera ure 6, a primer

composition YHH g &5 BmdISSH NGO '@ BretikneRBdiFiESofidaidis LR in® d¥Bersion

medium. By U6 o360 BEn ARSI GPTBARIRN teaihRs' %) ofnlastisans al aiptpdhromic

coating layer c 5sufficiently secure ere is, however, a’pr when'inorganic oxide fine
particles arerixaghehepriseuceaibglayesiis, Whitepgshil®0 biARddsaebashathomss imnHe pimer
composition used in the production of a photochromic plastic lens according to the coating method, the
develophentlbeid phientecvmPozinon Aeptizatie e H prrer (Eatestloitgriais eygbsabt niza¥dals has
been expected. Further, the development of a primerfgﬂ)ggosition has been expected which is capable

of improving MbKRAAE irhHA $Esidtah GePSt R4l Uit YR G ROMESHT 5FS BISSHL lens and
a photochromig cogtina el il LA ESHad HEA BN kABRRAPARAL Literature 4).

[0004] Such primer compositions as described above can give good
adhesion to a specific plastic material and can improve the impact
25 resistance of the specific plastic material. However, these primer
compositions have problems that the adhesion is insufficient depending on

the types of plastic materials constituting a plastic lens. In a case of a



[0015]PTL 1: Japanese Patent Publication (Toku-kai) 2002-338883 PTL 2: Japanese Patent No.
2896546 PTL 3: Japanese Patent Publication (Toku-kai) 2009-67845 PTL 4: Japanese Patent No.
3362306 20PTL 5: International Publication WO 04/078476, pamphlet PTL 6: International
Publication WO 08/001875, pamphlet SUMMARY OF INVENTION PROBLEMS TO BE SOLVED BY
INVENTION [0016]Accordingly, a general object of this invention is to provide a 25 primer
composition for an optical article having excellent storage stability itself which not only improves the
impact resistance of an o ticgJ base material (a plastic Ieni), but also forms. a film, (coating layer) which
has uniform 8MEbthT8E8Y d3es ot BITHY '%%%t%é[]lf‘ﬁqué%é’ S ndng Cfé'&oﬂa@-WﬁEgﬁ%{&, etc. and
is excellent igtigeaflesinp idiedherRpical haseatrerd 500K ARrsessififPigRl ofdhindavention is to
provide a primer 5 composition for an optical article which exhibits excellent abrasion resistance,
impact resistahctensd, velnidt ireed leako iedncehandhdedestin Ce patteforbehpeendimeioptical article and a
primer coating layer when the primer coating layer obtained by the primer composition is formed on
the optical bh88QRbteriaPeat thaH ¥ Raldi BeRltiA MRS fHPmet I8/ aaeeEhiRat0Bkik & A Wticles and
a hydro zabierﬁré)ugq% ntaining or anosilicor] compound is Iaminategthereon. [0018]still, a further

t

specific Objett SFHHEIRVERTON I3 protE e BEmMBbSHEN LA SIS FRE Which can
improve alsq fheadhgsion kA BREPGALAS AepliRgdayRtdnt aBePlGR RRRE Sipiergivnen 15 a
primer coating’layer obtained by the primer composition is formed on the optical base material and
then the photoohienmis asaldgidyes shiovaer daghseprinnensiadding leystr t MEANSeEEOR SOLVING
THE PROBLEMS [0019]We have studied devotedly in order to solve the above-described 20problems.
As a result, Weosaue ftRIRMR &Y i aatetostiss Qéﬁwéﬂhéﬁiﬁ RSt sesheisdd attlcdtire (physical

properties) in order that the appearance of an optical article obtained is improved more highly, and that
performance%rgaallcaéc{lﬁ’ee%ﬁgaer‘&%t%r%ér,nﬁfrggmﬁ ?égﬁlsqgnce, adhesion, etc. are superior to those

of a prigs arty gaddhat the siorage BRI SHibR 2aRimREEOTROBLA IS isdiRgimproyed and
accomplished this invention. [0020]Further, we have found that such a primer compaosition comprising
the constitugntatsierperéiat ah eles¢rdstonalzoMesadfi chapodeindithg adhesiay pésainfoplusti base
material and a photochromic coating layer comprising a photochromic compound and accomplished
this inventiohe[COPELRM RS 6f tRISHaating |Qyepievtaechi prim i eirapskiedie 3 Beeoptical
article compriiin ; %ﬂa urethgne_resin havi(g%ar%orlycarbonate-der'ved skeleton (hereinafter referred
to as just [A-B 1 15: ?é} epUIQEsP&% i S( nTHEF LRIV tdalagrj "’t%@c[ﬁﬁt@ne D; ©
inorganic oxigeine pagisles (AetRiRAlitRTBHSH has MsbLOIG T aReRantlL, ARk watp(hgreinafter
referred to as just [D-component]); wherein the weight ratio of B-component is from 10 to 95 weight
parts, Csconprengsis frae 76 ¢pa3fe weipht pakasaarhBetempoorytisrirouséflie 230weight parts
to 100 parts by weigh of A-component. 15[0022] For the above-described a primer composition for an
optical articl®fam Pydoate e BrgrRITeRLIgON WeRAEN@sin having a polycarbonate-derived skeleton
and the elongation of 200 tq 1000%. [0023]A second_ﬁ%gct of this invention is tq provide.an optical

article having Zh_opﬁbglrb@?é” R Bﬂq@'@F‘EH_ Ry R EBla 8By 6 3 iRy RE Ses N
above-descriped @fﬂ%ﬁfg‘?gﬂg@ﬁg% 5%?1’%? Rgical @tt%ecéﬂgﬁﬂéﬂteéiﬂﬁgﬁ @ﬁﬁe%\%g Rgdrhibited

for the above-mentione rticle of the secon ject in cases where the abo escribed
optical base tpaieliadtisan @hetdahspalicreptienl basadnsderial ceanticidaibresens the phesogiwomic

optical base material has a photochromic coating 25layer obtained by curing a photochromic curing
compodtion EerHpA AP HiGo ChEBYRI &orp oiitter OB S PX third dibjéeenf eRRtingenayaris B provide a
laminate having_a ) ) ) , )
curing treatment is carried out for a primer coating layer at high
temperatures after coating the surface of a plastic lens with the primer
composition. Therefore, when using such a primer composition for a plastic
lens of low heat resistance, there are problems that a plastic lens is
25 thermal-deformed or colored etc. Further, there has been a problem that the
storage stability of a primer composition is not sufficient because of the use

of a reactive urethane-forming monomer.



hard coating layer obtained by curing a hard coating composition comprising inorganic oxide fine
particles and a hydrolyzable group-containing organosilicon compound on the primer coating layer of
the optical article of the afore-mentioned second object. 5[0026]A fourth object of this invention is to
provide a first laminated article having a photochromic coating layer obtained by curing a photochromic
curing composition comprising a photochromic compound on the primer coating layer of an optical
article, formed by the primer composition for the optical article of the afore-mentioned first object.

10[0027]A fiff@g)#gct or[fr)]this (anentio% 15 t% provide a second laminated a{ticle havir&q aﬁ)rimer coating
layer formed pri %tre@ r%‘if)toegiﬂ M For ¢ %SSBt cal 0186 (R B3V Q8RS i %Eﬁect on the
photochromig gQasingrIausiPhife distinpeb il AiislaAl dedaeveniessrberbiosshgbiect.
15[0028]A sixth object of this invention is to provide a'third laminated article having a hard coating
layer obtainesttgd tioinp egrandec asdimg esimi pasifaacasprisiig ireosgaycafxitie fimegpadicles and a
hydrolyzable group-containing organosilicon compound on the primer coating layer of the second

laminated artftié BTYRETEGBYEQWEYRbed RS HSeRMOC|KBNVANT AGHMES TMHIXSTTEIOF INVENTION

0029]T ' ition f ical article of this i ' ' he adhesion b
an optich BAS0 RGNS, LR DePR e O A AT e i rmprove the

impact resistangs ot Ahaptice! RARIBAPLIAh&RPAISR! aditiRunAYBe Bveh BTk Gaaling 25 layer.
Further, a plastic lens having a reflection-prevention coating layer Taminated on the hard coating layer
has sufficientanypacitesiggnce and high resistance against cracking and is sufficiently practically
used. Furthermore, the primer composition for the optical article of this invention has high refractive
index. Theref@ROUHENIRGSRpPRAESIAR [BALTUTFH FRREt AlethdeRt Ranp iastichae PR@fern caused by
the difference in oﬂe refractive index between the.c‘)%)ical article and the primer coating layer 5formed

I

can be reductf’ %[dﬁiﬁéHﬂSftﬁQ{?‘a8ﬁ'c§§9vrMi?édi fr?YﬁQ%F e'r'%Bg%éeB'fé?riE:ﬁtﬂ , and the primer
coating ipyerhauing, exee|eh RRRSAGN RN REINE AT AT [5REH AN 6ABRERIPART an
optical article of this invention has excellent storage stability. [0030] An optical article having a primer
coating layenphiginesuisydcepiagidiihsf priimennempsisitisruksacan agiical @rieleyoptiois| erverition has
excellent impact resistance compared with a plastic lens on which only a hard coating layer is
laminated an@Visveeliabibii it eha REREt Lo 4ENRg #kPRPERIANCErHeth B\ afi BgestCth@primer
composition for an optical articAe of this invenfion, anQo ti@ base material proviied with a hard coating
I

layer of 15hi§ﬂ188gﬁ ﬁ%lv"ﬁjiﬁ i@t?FQﬁééﬁv%o eV & I8P LG FOL VA é?)pearance can
be obtained. JQaIfde; m‘gwso@m@mkﬂmef w&?a%?ﬂ? | QHClR OGO fMRRLoGcafp exhibit excellent

advantageous effect in caSe where an optical base material is a photochromic optical base material.

The prirBer copapierjtionov@ier aa nplicpt anield efdhis snammnieiean axitbit $resiak ayeellent effect,
specifically in a case where the photochromic optical base material is an optical base material on
which a photgiéhidriicdotmgnbyer isaorpnrsitionntaatadeVedneast a primer coating layer formed of
the primer composjtion for an optical article of thi inventi?n is formed on the Egotochromic 25coating

layer. [0032] r, thEPritReP RE TR o¥itishG Gtk 8ttt 6P tniSiveh RO RGN A Sve the
adhesion of [ il [ na.layer iner composition
for an optica?gé[?ﬂie& 2% ?ﬁzeﬁ]@g ti!)% @ugsgg%géﬁqc F%rgp%gat o@gjgxpgrigncygﬁ c%c?atﬁrﬁgqgg;er made of the
primer compgsitiab @t ansliaied petielerobtaisrinvegitiendpiastaet @nihe plapuctheseonaterial, and
then the photochromic coating 5layer is formed on the primer coating layer. [0033]As described above,
the pridfér conassigitien forlaredphietachitiensi 6f phapeiieegitein nseebaceisletiordsisneof an optical
base material and a hard coating layer, the adhesiop of the oPtic | base material and a photochromic
coating layer SURISRLEAREGBH AL HBER BMRPLESkiHY HOGE AN Hild coating layer.

Further, the pHMBFC® itian forap-ortical aricls of this INygRt an 4 e ihe (
resistance ofE t eﬁo6%0@?&@0%1%\%ngaggc%oaé%g?fayégs. BR?EF%EEQSC%%NA%% rIEIE}R‘?HAWINGS
[0034] 15[FigtH. Fig-teéombewidedienadt gpndrking e whesimeatfatipivddaightofs laminate of this
invention. [Fig.2] Fig. 2 is a flow diagram of another working embodiment for production of a laminate
of this inventiermi ngieid 3N e, i ipladkravi diagdank ¢fl aceotkingt emisddintsmifigi prddi@isn of

25 Such a photochromic coating layer is formed by applying a photochromic

coating agent comprising a photochromic compound and a polymerizable

monomer on the surface of a plastic lens and then curing it (hereinafter



20a third laminate of this invention. [Fig.4] Fig.4 is a schematic diagram showing a method of
evaluation of film-forming properties (appearance 3) of s primer composition of this invention to a
bifocal lens. DESCRIPTION OF EMBODIMENTS 25[0035]This invention is detailed below: [0036]The
primer composition for an optical article of this invention is characterized by comprising; (A) a
urethane resin having a polycarbonate-derived skeleton (hereinafter referred to as just
[A-component]); (B) a polyester resin (hereinafter referred to as just [B-component]); (C) inorganic

ide fi ti hereinafter referred t just 5[C- ent]); and (D).water (hereinaft
etered 1o 28 L5 O LAGAD) NG R WG a0 O B MBoIBIT Sl 2% 5 weigh
parts, C-corrlb[agpe%ﬁf Qe PO NEiHBLRRES A Rspomponent is from 150 to 2300 weight parts

to 100 parts by weigh of A-component. 10[0037]"A primer composition for an optical article" is applied

to an optical [lgxxEl matdna hepawstioadyneephastiolenpand anprayeotoe impact resaiagckagkthe optical
article obtained. A primer coating layer made of the primer composition for an optical article is formed
between thelSgtRtaned st raeketianaHie P Cbaiing! Ay eEBRpMBRsEhRIME\DatifgaEger thich 15

are detailed below and can improve the adhesion gf the hard coating.layer or phptochromjc coating
ayer 1 2o QU e L AR e LT UREH SOt S Y S can mprove
the impact rqpig(anes, f oAl Rt RalsEsh B8 shRNg BToc BIRFE] Each of the
components of the primer composition for an optical 20article of this invention is described: [0039]A
urethane respoihxignd sy pobitarbimate rdedvadakeletani (4-arep@reatpl B penr composition for
an optical article of this invention comprises a urethane resin having a polycarbonate-derived skeleton

(A-compone )26l shdPeQte B QABTHROME tREENBEEHO BEEISEIRY PE iR USERINA KRS IH@AtBN are not
specifically limited, so long as it is capable of bejng dispefsed in water and solvent ta form a primer
composition RBUVS A s IBFTARRL 1o LT IR 2 MR B CHIRERA i, that s, an
aqueoys, dispersign dMhy G 4h& HFERAPSIIRS LIS BFEVIRERI BSRETSSLH Ve afking )il gasiness of

preparation of the primér composition, easiness of availability of the urethane resin into consideration.
5[0040] Sincprtinecuretimpesierim @ompeisipanenttrema pedycastmnsierd ¢Fseshshaledoatuiteomprises a
reaction product of polycarbonate polyol and polyisocyanate. Generally, polyalkylene glycol, polyester
polyol, polyefler hsiseInssiyetsctanstaehpospthaadhay pe asdhappotpshconsifaiagithe urethane
resin. Howeier, takin {Ee aflhesiog and }Jé%mé)act resistance with vari0|.#s types ofMpIastic lens
materials con@Yifitifiya SFR Esta s Ma AF éﬁe%ﬂ?@gl‘ffﬁ ﬁfé ticARHL iRt BN 8[:338}1,'5{ is
important to Wr%%%@@ﬂ’é@t‘?i%@d%eir&ﬁt. is to say, this invention is capable of exhibiting excellent
advantageous effect. [0041]As the polycarbonate polyol, known polycarbonate polyol may be 15used
without Emitations, and poly (alkylene carbonate) such as poly (hexamethylene carbonate), etc. may
be exemplified. [0042]lllustrative examples of the afore-mentioned polyisocyanate include an aromatic
isocyanate ciffpalind st &S telpmnddiitheyasthe ddesuptiasyimdtpterddisRipineesd, a

lenedi te, 201,5-naphthalenedii te, toluidinedii te, phenylenedii te,
4, 4-dipheny HILOE) RS BRI A AT SRt afalts e e

iphenymeyapeisacypaateSistaREX RSP ANSR I teHE I b pcisocyanate,

etc.; and an aliphatic 1Isocyanate compound such as 25%,3,3-trim examethylenediisocyanate,

4,4'-, 2,4'-, opBer/ igyslahivibiatyapacisreeratdteighn(g) whthameaf chexasaatvienedigocyanate,

isophoronediisocyanate, hydrogenated xylenediisocyanate, lysinediisocyanate,

lysineefiertriisbepamate Mes adatimge itk beypeste N tBeIfsstyes e A pbalyan atshidtiadyloctane,

1,3,6-hexameth§/élen triisgcyanate, bicyg}lohepta etriisocyanate, etc, 004% he urethane resin used in
r -

this inventio® R ¥5MBBRAHF of tHRFSUSE RlATONE B APESIHUHLRS S8R O 4R R IBRS! Y 8Rtioned
polyisocyanjale, - Ba% atAln PRI sopyaals Aung 0% QMO ebliie Ord g AomS. and
denaturants such as biuret, isocyanurate, allophanate, carbodiimide, etc.
that, a different film or layer for prevention must be newly formed on the
surface of the plastic lens. Therefore, thereis still room for improvement in
25 operability. Such a primer composition comprises inorganic oxide fine

particles. Thereis, however, a problem that a refractive index is low,

because of difficulty of mixing of inorganic oxide fine particles.



[0044] Further, as the urethane resin used in this invention, it is preferable 10to use the urethane resin
having a cros slinking structure. By the use of the urethane resin having a cros slinking structure in a
molecule, when a coating composition for forming a hard coating layer is applied to a primer coating
layer, it is possible to enhance the dissolution resistance of the primer coating layer against the coating
composition to shorten the production 15time for a laminate. And, a laminate thus obtained is excellent
in appearance and impact resistance. [0045]The elongation of a urethane resin of A-component of the

coating compaqsition of this invention be preferably 200-1000%. When the elongation meets the
atore.mentoh R nge L BB AL o RO USTAHAS o HbroRa. apecifically
impact resisigiie6811ih IERrRYee b B nsisiered thahieFreasredeatais dsay ecaprsily that the
primer coating layer obtained has moderate flexibility. Further, When the elongation meets the
afore-mentiodiesph easere | the dispsisiore sigdingg .oB theheaude oty leggrrismepoavedasiti on,
simultaneously the impact resistance 25 of the laminate obtained (an optical base material having a

hard coatingtR§&dhieshan el asbecirngipnshaPAoiaehEortifccRse NG faY®le835y R&iring a hard
coating composjtion cgmprising i anic.oxigde fine particles and an organosilicon compound on the
primer coat YO 1Y PERBor TS i B BRSho Rt e AN LSt (g6l Uoes not become
soft excessivsyqiiF P lERGaHAD Al e WAL KLmPRLSIRp @R GAiRerdeed range in the
use of the improvement of the adhesion of a 5photochromic coaling layer and an optical base material
(the uses for] pauijction efdeficst beeicabovas)d ithikek Ipniinatecbaniidisit) oth e setihésiohecan be improved

sufficiently. [0046]Accordingly, taking the performances of the optical article, laminate, the first
laminated arBERAbBtEATeE iR®behfERMOR AtRsY 0dBNY aa6AT6H DectRARE et R reesRasly from 200
to 1000%, more preferably from 250 to 900%, [0047]The elongation of urethane resin is a value
measured in B IGRE BOUABFBETCL ISP ROl GrE FeAd BT & case when
using ap aqueays AsPRISIoR ShardreianedGRiRisHeRTRA PEIoNE: L PR T 4B GfiuRPist dispersion
comprising a urethane resin is put into a container such as a chalet so that the film thickness of the
urethane respriafier doyingpbiecombpasibesh BXpeotedrietiaha saapderensiratupe ¢oi 24 hours, dried at
a temperature of 80C for 6 hours, and then dried at a temperature of 120C for 20 minutes to prepare a
film of ureth#h® Y41, PR reeststante fMimdp LastifaleNe i iabsr dfarpdiresiomed @vidth) ><
200mm (length), an(tﬁthen a fest piece |s prepared in the mid section of which marks are produced at
equal interveg? Sorfifte & I’?&’F@f’ﬁ}%@qﬁ%§%%'&9rj§¥§rattached to a tensile testing machine, and
then the elongafign isNjgassed by pulling the test piece at a speed of 25200mm/minutes with a
distance between grips of 100mm to be fractured. The measuring temperature is 23C. The elongation
of a urethan@AgIFNCONLATER AT& RENer composition can be measured in such a manner as
described above by preparing a film of a urethane resin. The elongation is caluculated in such a
manner as de3etibbd belowl: fapagaseraet: Rdiigatiopethveien kaidkedi2n83FB8Df fracture -
distance between marks bef2<:_re the testi%{ggdistance between marks before 5the test)) x 100 It is
preferable that the urethaireTediPRISIRE BI6RG N8N Tt 20 000% measured in such a manner as
described above and sigﬁlq_lt%n }Lég(golg({?{glqpp,lbp Péa]tl%ﬁoﬁf%'wﬁrl v EB%&-%O%’A@MUMS is a value
a me

measured simultaneously with th ove-described elongatioh an ns the stress 10when the

length of the afore-memtippest fiap ah esethanentesio. (838 280ee) is 2 (two) times (elongation of 100%)
the length before the test (distance between grips before the test). Since the 100% modulus of

urethaR® resin satisfiedthe abdweetiagtiiied Ringecatico peNEIndneés 4T annastipal giticle, laminate,
first laminated article, etc. obtained can be i e'gr ed. 15{1?048]While the urethane iesin of
A-component used in this li'néelll%‘?”éaﬁﬁr?p[n CHIARGH AT G OHQ tansRBMBBIAE (Tg) is preferably

less than Ocsmmﬁlwg{w@ﬂl_ylﬁg @Nq-pél W z_;lnd most p_referably -10C an(_j below. By t_he use of the
urethane resin having Tg of less than 0C, the impact resistance and adhesion of an optical article,

laminate, firgpRYBNIPMSIRTICE SO cARDHEVOR \nENavedNWhile the lowest limit of Tg of the
urethane resin is not particularly limited, it is preferably -100C and above, more preferably -70C and

above, and 131 plefedbBor8OMANd atganrsralking) gad mrodhcsvitventirethase egirosihde a
performances of an optical article, laminate, first lamjnated article, etc. obtained into 25consideration.

[0049_]’1?ﬁe gIB@&F‘&n%‘?L’iBH_%fh?'Z‘T@ro?ﬂwgmliémaﬁréi@ﬁr{"%vér\ga@écﬁ{é%hféariﬁ%ﬁwgi Hhhner as
described belw: T/ FMIABIESHAFT iR f%s the impact resistance of an optical base

material (a plastic lens), but also forms a film (coating layer) which has



film of urethane resin used for measurement of its elongation was used as a test piece for
measurement of Tg. By the use of such a test piece, Tg was measured by means of "DMS 5600"
(trade name for a dynamic viscoelasticyty measuring device manufactured by SIT Co., Ltd.). The
5measurement was carried out under conditions, that is, deformation mode; tension, speed of rise of
temperature; 5C/minutes, measuring frequency; 10Hz, range of measuring temperature; -100C to
200C. The glass transition point (Tg) of the urethane resin contained in the primer composition can be

measured in such a manner as described abqve by 10preparation of a film of the urethane resin.
[0050]As deSHELATh IS DGR rerae. MARETENARRUS Gl bl HRRS R ed el s

dispersion ofsaHANGHREI AF SetrelRNEs BRI TRKIP PR SATINETS LN RIUBtiRB b g primer

composition into consideration. When using such an aqueous dispersion, it is preferable that 15the
average partmht eticaheter of the urethane resin in the agueous dispersion is more than 50nm and
140nm or below. When the average particle diameter is more than 140nm, it is possible to remove a
urethane resif®bling 4 ref@eely Gargli BfEmetertbyiliraiBnRtte MdRe 1@ aE¥tEEdidmBEENEAONM or

T B e LR PO e g s s o v

(glass-filter-paprk GAHEORHARE HHETsRAMRE NG Al h ETBIANHAFBHEELU A AN RRIMEG. INC.)

When the average particle diameter is more than 140nm, the storage stability of the primer 25

composition sttt nilsttodemeth aviogii el earal chb cduigl ad dexd desrtheoptimmg seapéthe ieprokement of

wettability to an optical base material. It is possibly considered that the reason is that since a urethane

resin is easyRd SWEIFPRIbRGH auIhebiaiedifyiriae gt gumniasih®dfi addatisieds awdalcohol

increases. On theFﬁther hand, when the ayerage Rarticle diametr:r of tl'ga uretaatr)lf resin in the agueous
e

dispersion is%'ﬁ &%&d\ﬂ/‘?‘ﬁ?% aﬂﬁ'qo &ﬁdacﬁ?é"éUlgd % sioh Bt rethAPRSin itself.
5Sincey e aygrage padicladiamaterof the tyaihayse 46 § 4B RaHS AlpPsTgian satsligs the
above-described range, an uniform film (primer coating layér) having excellent smoothness can be
formed and conspquadtis aarnpiaadathelebayving excellent appearance can be obtained, when it is
combined with an organic solvent as detailed below. The average particle 10diameter of a urethane
resin in the d@@d&ls diSHidtsiar istaenRrrRen Eias0higalyod [Ader aMPaLUh iSckateriay garbcle size

distributi ing device "L5230" (trade. for Beckman Coulter Co. Ltd.). The particl
ciamoter of B DGRBS UL Loh HeOPLLF o) A B AP LA AR M using aser

having wavelgiialh) 8 (OORhRRECHIERAEARHIY PR eHichal R AXEI IS ARG AIPALST In this

invention is a volume average value measured by such a method. [0051]The concentration of the
urethamg reséngri meeaoeadng depersplefiedconatiiiatianepidbmpobiticanientariiee wettrane resin)
may be determined properly depending on the different types of requirements, for 20example objective
for use, etc. At eahpBecpmAteHisly i 2endBn RCE CIBPIRECLRRAbIMTEd ARIeSLECHBBErSidn of the
urethane resip satisfying such rapge of the concentration, handling is easy and the concentration of
the urethanetF@sm' B pAHRY osition obtained may be easily controlled. [0052]As the aqueous

dispersion OWEGA %ﬂwm ﬁ%isl‘ﬁg%ttﬂ@g@fg%\ﬁ@escribed requirements, commercially
; specifica

available ones may be use ecifically "SUPERFLEX" series (manufactured by Dai-ichi Kogyou
Seiyaku Co.[Igd1eNd regisieied tatk soatkk cNEQS TR &R 0sssie® and dbAFAdii bearies
(manufactured by NICA CHEMICAL Co., Ltd. and both are registered trade mark), "HYDRAN"series
(manuBtturddal s. Gosporatol ang fegistd eientldde sreresser ¥XonsiEigoeoasa] esbiyester resin
(B-componea% 5The primeﬁcomlpositio'%go an optical articje&f_this [ venlgpion omprises a polyester
resin as a B-28VBERAPSFRE SRYIE AP &'ﬁr%p%’?ﬂ@gr&‘? IDoRIGGEPELH Esed in this invention
are not speciigali niledsg,ongiasitdn EARBIT hRATY disBIsed YIRS Sahveahig form &

primer composition. Abo It'is preferable to use an aqueous dispersion o rethane resin, that
is, an aqueogsdisnAtFieadsudHChsthieeliieibaner eed 4 B wiousilofiseerseshitewailedpbing the
easiness of preparation of the primer composition, easiness of availability of the urethane resin into
consideratiort§0@b&]stpepolytstdrassinfag precaripanehthatat hessipragastadyity of the
15po|y§ondens_ation of polybasic acid and polyhydric alcohol and contains no

primer composition itself is also improved, and accomplished this
invention.

[0020] Further, we have found that such a primer composition



urethane bond (-NHCOO-) in its molecule. [0055] Among the polyester resins, it is preferable to use
polyester elastomer the glass transition point (Tg) of which satisfies the range described below.
Preferably, the polyester elastomer is composed of a 20copolymer comprising a hard segment and a
soft segment. Specifically, a polyester polyether-type- polyester elastomer comprising a polyester as a
hard segment and a polyether as a soft segment and a polyester polyester elastomer comprising a
polyester as a hard segment and a polyester as a soft segment may be preferably used. The weight

ratio of the hard segment and 25the soft segment may be, preferahly the range .of 30/70-90/10, more
oreferably the R OO By e P lep R SRR 4 hehrg
segment anq iaeapligeanntiPbihich plisliastes abave-dersitrnrange QRIMS! speting layer
having sufficient mechanical strength, heat-resistance and impact-resistance can be formed. [0056] As
the hard segooenpasnstjtagitcmoponaint aloling aboueaddsarimd pobestiahekisiondi onay be
preferably used polyester comprising 5dicarboxylic acid as polybasic acid and low-molecular weight
glycol as poll/AYdit alcdHbIS[oRBIACADtHE EHEVCAEST bR HRIAVES I’ RIE M Lo RSB LA polyester
of the hard S{eﬁ%ment nﬁag?j)e e[xelmplified by.aromatic dicarboxylic acid such as terephthalic acid,
isophthalic ac ,%%‘ ci'ﬁ, ' s ‘fc%)-WBH ¥lene dicarboxylic acid, etc.; straight-chain saturated
aliphatic dicgibpxylic arigRAMRM 20 FRIRPPAIRMERRIER At sHeRRIC RGE: il e s shragelaic acid,
decamethylene dicarboxylic acid, octadecane dicarboxylic acid, etc.; aliphatic hydroxycarboxylic acid
such as E -opefeapecic acid j ett. [ Aimsenauichédid@sic acid formed by 15dimerization-polymerization of
aliphatic monocarboxylic acid having a double bond), etc., and ester-forming derivatives thereof.
[0058] On theBotReP Plares$t &ls 165 hidiecei aaitesigief gryes! talpmhbiet dBcePsiean@ntthylene glycol,

trimethy! | 1, 4-butanegiql 1, 5- iol, 1, 6:nexanediol tyl glycol, etc.; alicycli
aiycol Such 208 PORETo ARSI AL bl o8 S A A B S thereot may e

exempjified. ﬂ@égm%ﬁgft segment of the polyester elastomer, the afore-mentioned polyester or
polyether may be preferably ‘used. [0060] The polyester constituting the soft segment may be
exemplified i Ptixaéconapaiadtdicacbondit cktsjad |ongeinpiorgiicp); (polyhydric alcohol). For the
dicarboxylic acid forming the polyester of the soft segment the same dicarboxylic acid as that forming
the polyesterdTarRi Afdre e iédi el BegaieRoARY he Uswa. IOntth8Dierdneads the long-chain

glycol poly (1, 2-butadiene glycol), poly (1, 4-butadiene glycol) and a hydrogenated product thereof,
oo, oy b RGPS EPTE ChoRAH G B AD oG I L e (Bl i
polyester 5 cogpRORER HPBQHS%“ﬂScPB%(ﬁgh89%8?&%?%%&%%%%@% poly(alkylene oxide)
glycol such as poly (ethylene oxide)glycol, poly (1, 2-propylene oxide)glycol, poly (1, 3-propylene

oxide)glycol,[ polyAteamathplenecoisidyeal agiei rmery desriyasiiptifielh rLa00pE LAl potyester
elastomer (polyester resin) suitably used in this invention comprises preferably copolymer of the
above-descriied tROMBeGeRINtSaptEserably metetaisoeer afi ra palyestér elastomer (polyester resin)

the glass transition point (Tg) of which satisfies such range as descri below, That is to say, its
glass tran:sitiBﬂII EBﬁFpéﬁgg'é%fgﬁéb%éééﬂaW%S%, %’P@%’é’l’éﬁ%\lﬁég-%éoaivgo@é){%\;v and rrsllolst

preferably Hﬁ%%ﬁf bejowe B WG 4138 O ROYRRAT Be s RBVRG AQhIeShina Ui Hig Impact
resistance and adhesion o? an optitég%art{)cle, aminate,lﬁitl%amirﬁa?tecf articﬁ, t(l:. can ble more
improved. Whilei the dewasidptiicaf Basef i @obiestpriiasindd aohgadicedasiyt imigedoit is preferably
-100C and 20above, more preferably -70C and above, and most preferably -50C and above, taking the

productRity @Qpb?ﬁeﬁt@_r&b@lr_ﬁa@heﬁpéiﬂﬂmr@lﬁﬁé@ &Qhﬁ?@ptiéar_lafrﬂtlénI@ll@ﬁi@ab,aﬁtmllamin_atgd article,
Fsmeasred B2 hime A AHEFUS et EA Tt WAL PL L LER R AABHRIOROROTod] The -
e S MTE A S e eSO e ol eerl
optical base material is a photochromic optical base material, particularly
where the photochromic optical base material has a photochromic coating
25 layer obtained by curing a photochromic curing composition comprising a
photochromic compound.

[0025] A third object of thisinvention is to provide a laminate having a



[0065] The molecular weight of the above-described polyester resin was measured by the use of a gel
permeation chromatography (GPC) with 5polystyrene conversion under such conditions as described
below: Column: Shodex KD-805, KD-804 (manufactured by Showa Denko K.K.) Eluent:
tetrahydrofuran solution Flow rate: Iml/min. Detector: RI detector 10Polyester resin sample solution:
0.5 weight % tetrahydrofuran solution. [0066] As afore mentioned, it is preferable to use a polyester
resin in the state of an aqueous dispersion. In that case, the concentration of the polyester resin in the
aqueous dis%er(ﬁ' ncentrg ion of the solid content of the polyester resin) may be determined

on (the ¢
properly dep A n%o 'R&T{'@’Sfff% ﬁm%ie yo?'f’éH?ﬁr i ,C%?t&%rﬁg‘g%%?& e for use, etc. and
may be prefeigiyfQylhin oah1e 8 Ry 1ng 6LIBE aRuePHo EHBRRIBIR of the polyester resin
satisfying such range of the concentration, the concentration of the polyester resin obtained is easily
controlled. Theoagueontadit pgraicyanesi Icoatatosusoumd aetselpbimergereti sgltegtas20detailed
below in the amount of 1/3 or below of water used. [0067] As the aqueous dispersion of the polyester
resin that satRecxPheah BV Rat thecrfoqamrhes b areeRE M 80kilable one may be used.

Specifically, " ESIN'" series (manuf red by TAKAMATSU OIL FAT.CQ., LTD. and trade
ane). AU soel S ABIEEr G 1 32 FUSV LR e PR G5 s ATHAPARON MeLT
series (manﬁa;gygeﬁéwﬂ'&gqmg{mﬁw,cloigﬁ i é{)erSBi%ﬁ‘?{éﬁi Hﬁ‘%mﬁ’ékaetc- are exemplified.
[0068] Inorganic oxide fine particles C-component) Tn the primer composition for an optical article of
this inventiomHoosghnicrixide fing) pantitesi (Conacopanesihgra pheto Gy andngdenpaupdrent, the
refractive index of the primer coating layer formed can 5be improved to decrease an interference band
generated byBePHiMEE ROALHThEAIF 1@ iRBEE Blefiid 6HeiHd pMe’d DyoHIR §HYEF and an optical

b terial, and the abrasi ISt fthe h ting | ; J ir d [0069
Since C-oonfNHERAPH SRAEH A/ BRH K- ARLS G ErE ChYe TERHLSHER 1 o QAR e fine

pa”ic'%usﬁg)m be preferalipiing BRITIGIES A AtiIBRTBANIC YT £LBRIRY NPrIRGiepxide
comprising at least one element Selected from the group consisting of Ti, Zr, Sn, Sb and Ce. For the
complex inorgainiteobigla nigy gy icnstadoi,Ngyl.| Bpelrf.ohmed bstehetberrtiwrncine gésre-onefdioned
elements. 15[0070] The particle diameter of C-component may be preferably primary particle diameter

of around 1-8000Rtbicartglieyod fiag Shpstoriaseidher mislosbbsd AEME PuTtDChhemiérganic
ide fi ticles havi h particle diamet usuall d | for di ing i
ater or wabPRUTBASEb It LS PARA FA) 16 b B AL LDSLISH g mevium,

colloidal dis%lfé%' is generally used to prevent fine particles from being coagulating. For example, in
this invention the inorganic oxide fine particles are added in the form of a sol in which they are
dispergey in[\gatE8]solublei Rrpaoi] sct\sntns wateinin dhe piiopr ovitipesitinndoaanikiegtical article,
from the view point that they are dispersed homogeneously in the primer composition for an optical
article. [007 JFoeBdaRY SN epgHiMe sayrsnd biktaedrky drsisensimyh aiddeaatiBe C-component, an
alcohol solvent such.as isopropanol, ethanol, methanol, ethélenei%\ycol, efc. ma b@g@‘?rable;
however mefifIRRTRELShEO MBI LURTIRBM i) faRarARIgS e, 8'¥4&8!8[0073]In

nowever et PRI AIRERE tirfeth) i 078l
Which C-conho bt e o BB Al R e torm of

aqueous sol prevsrissrRP It riuaan i Seie bt 3nkcAdVgariscvkintel finf haybjdes. or complex inorganic
oxide fine particles. 10[0074] The pH of sol solution in which inorganic oxide fine particles are

dispergéd mayé&preférabioide fahb& o500 k0.0 \dXd pediferably the range of 5.5-9.0 form the view
point that they are dispersed homogeneously in the primer composjti?n for an optical article. The value
of the pH is §iA 2B taind &P HTIRR G A RABIAL I AGREP R (FHRS i 13RI aRr and

ing b ‘R=517 f 1BA, lex i [
measuring Xﬁﬁﬁg}gyé L JiHBR0H B&Iﬁ\rsgﬂg*b%ﬁfgﬁeéégéé%?@ﬁbﬁ%&é&h?@@?&x norganic

oxide fine particles a(fso commercially aval mple, "HX series™ "HIT seties" "HT
series” "HZ stees c"RMd aedieshaets comnbitpriyeaddpy NEpSMb fEMHE fMa AL tNBSISTRREES, LTD.

are exemplified. Among them, HX series" "HT series" and "HZ series" may be preferable, taking high
refractive indéxaindptisiaérbiase stdititicinfan aigebstitched By orgpsirenaihiey darestération. [0076]
Wateré[s)-component) The Parlimer composition for an optical article of this invention comprises

layer. Further, a plastic lens having a reflection-prevention coating layer
laminated on the hard coating layer has sufficient impact resistance and

high resistance against cracking and is sufficiently practically used.



25water (D-component). [0077] The water for D-component includes water contained in an aqueous
dispersion of urethane resin as A-component in the preparation of the primer composition, water
contained in an aqueous dispersion of polyester resin as B-component in the preparation of the primer
composition, water used as dispersing medium in an aqueous dispersion of urethane resin, or water
used as dispersing medium in an aqueous dispersion of polyester 5resin. When using the aqueous sol
of inorganic oxide fine particles as C-component, the water for D-component includes also water used
as a dispersi edium of the aqueous sol, [0078 the use of watey, the age stability of the
et compoaLR B U A R R SRl P e Ao 158 EL e the primer
composition i gsfadordhadaneatnibe! & REFrBrs gl ReraYasR iR Geaang B heggthe primer
composition has to be for a long time in a dip-coating cell, these advantageous effects are particularly
useful. [0079iVateivsolndlexorgariict scieest ¢E-satreronealsetbbine i ohéf @@mpesitiohdor an optical
article may comprise a water-soluble organic solvent (E-component). The water-soluble organic
solvent impré9Eaghey f éRepHityesMBEHHIRQRIbA GEkicHe POARHEE RHEReHiSpaFsith | syesf the
water-sqaluble organic solyvent of the inprganic oxide fine particles is ysed as the gfore-mentioned
C-compener oD ehelt SO e I OULLIOLL Bearte L O Cigeim RS sotuble
organic solventis fefinedas an@EIamg sl BRiMaYIRgNE SPLRIIt A iwgtekaka dpmperature of 25C
of 5 weight % or above. [0080] As the E-component, alcohols such as methanol, ethanol, isopropyl
alcohol, n-buippehrtahutaoah btefarrgedicTiodvpritsibaviogti2g carhposi Satorhsraad dydozkyl groups of
2 or above in a molecule such as ethylene glycol, propylene glycol, diethylene glycol, dipropylene

glycol, cycloRebtghe &bt i BN HNIMASOEXERIARfISHer g8 6fab] Biutanediol, 1, 3-butanediol, 1,
4-butanediol, 1, 4-butendiol, hexyl lycal, trimethylol t thritol, 1, 5-pentanediol
aiycenn. oy A GRS SRE SR AIL5EA B R BB VA B EH G Efhone giycol
monoigePropUlEIfh &RYRNS B TANAS BYt RIRe Gy PREYIENS IIVRAL I HEL BRI FLRT

ethylene glycol mono-n-butyl ether, ethylene glycol mono-t-butyl ether, propylene glycol monomethyl
ether, propylenpagy ekt raiwedeyengl gittoll sranornwiitglylegthes hepdytenaei glycol
mono-n-butyl ether, propylene glycol monomethyl ether, acetate, propylene glycol monoethyl ether
acetate, dioX@yer et aandambasiibsisashas aracdtohe baroherastodarayexds piifbd. Specifically,
organic solvents having 3-9 carbon atoms and an ether hond or carbonyl bond in a molecule and one
nydroxy arob TS He e iR ol G RULE e CABIP R Ly st Rl )RR R R Bher, ethylone
glycol monogihy eihier, SHMlenE SRR YYbETIEL Sivens ghcob manprLhupybASether,
propylene glycol monomethyl ether, propylene glycol monoethyl ether, diethylene glycol monobutyl
ether, dproplyigheqgiziiel mavonyl isther eftacane apdelic erles sehtesd sutbrasdsisiativdnplidone,

N, N-dimethylformamide, dimethyl sulfoxide, etc. are exemplified. Specifically, in order to enhance the

wettability ofapegsviansiecoaipbeinbhaR0esian optical base material and to exhibit the effect of
suppression of r J%l(lellencrtl{ﬂand to maintain the storage stabili? of th%f)rimer composition, it is

preferable to[99§ ethan, R NECTRET SR GRS E i BER PRI LB MY EH ke glycol
mono-n-buty&gﬁh&f\?my '898?%'%?'Aqgaﬂfargsélgé*b??’e%i‘?fﬂy&%%ﬂ}ﬁ%%raﬂ%%%ﬂ' phgy or

dipropylene 25glycol-n-propyl ether; these may be used independently or as a mixture of two or more
kinds. Takingrh@ewattabdityrafithshpomier 6pmegishigietmatplasalicTersng siabspgrIesiaydnto
consideration, it is preferable to comprises propylene glycol mono-n-butyl ether. This E-component is
used iZdepeheieailyofteah anikaliecodftine brveoEEOKIrR: OB L) BRpegiey axeslenf efdestof the
components Blending ratio of each of A-component and B-component and C- component 5The primer
composition THFaH Sl BcHaSH tRET R Gl GO BFRTL R EEh e A B U Abter rocin

and (C) inorggyic. e e nartalosn [RARZh TokHG i FElAR et agd agneimage o the primer

coating layer formed, the impact resistance of ah optical article, the ion of the 10optical base
material andiadtaceeoatingsayel pritmehdoshmyniayenatingaress et imeansisiepsisn.dhe blending
amount of these components should be those described below: [0083] That is to say; to 100 parts by
weight of A-domporepti ¢ahariigmglathisduny dpersis asolidccontéhe giitatvettmmiencentrating and
drying the 15aqueous dispersion of urethane resin: weight of urethane resin), B-component (when
using &queoG HLEIEWH - solid content obtained by concentrating and drying the aqueous dispersion
of polyester fesjpoyei lyur e j - t ight - ent

boly [\%%J@zyv 9#‘6.%%?, %‘E@QH’H EH?@ bsoéﬁu%fn har %Hyoﬁ’ﬁ@ii ﬁfgpc% SR

(hereinafter, when'showing the Ing ratio of each of components to thi
invention can improve the adhesion of an optical base material and a

10



20Resin, it is sometimes described as blending ratio to urethane resin) is 70-300 parts by weight.
[0084] When B-component is less than 10 parts by weight, the dispersion-stability of inorganic oxide
fine particles (C-component) to urethane resin (A-component ) as a main component of a primer
coating 25 layer is not sufficient and a laminate etc. obtained is whitened; so, it is not preferable. On
the other hand, when B-component is 95 parts by weight or above, the adhesion to an optical base
material lowers; so, it is not preferable. [0085] When C-component is less than 70 parts by weight, the
primer composition obtained has not sufficient high refractive index and the impact resistance after
amination oPA PO LB o A0U e < R TR, BT AR BLLEl e U
B-componery i dopaRiEnwaelY Pl hevs i apprrRinmIRYCs pRiRlap s gaagd, the
adhesion to an optical base material lowers, the impact resistance of an optical article lowers, etc.; so
it is not prefaredale.d0@B6]prakisgy toengispitisinr atadilibptiicdleadrtoctamt thiislérfirenpanickes, 10the
adhesion to an optical base material, the impact resistance of an optical article into consideration, to
100 parts byf@emed @Iﬂﬂf@ﬁha@P&W&%QBﬁén@@MréBWPﬁPWBé@@BS/W@?@HQ more
preferably 30-85 parts by weight, C-component is preferably 80-205 parts by weight, more preferably
100-200 parkehs AR SRR il B IREE 15resin. [0087] (D) Blending amount o
Water Accqigiagio the DIRSNTHAEAHE0HEHRHEMRINGRY Potpedrind pARaP LS by weight
to urethane resin (A-component). When water used is 150 parts by weight or below, the storage
stability is nasfstifisiante@€iSea it is noipreier ahteatiiesiowatt anssotis 2 308spartatbyi aleigiht ar above,
a flat primer coating layer is hard to be formed. So it is not preferable. By adding water in the

above-descridd @eRfenthkayaméPeAAPesiaenabt e epfical Adsteropthitahdastion can enhance the
storage stability jn higher. When.the primer coating layer is for by . applyjng the primer
i A e R R S S R T —
a dip-cpgting gl fong loaipeHadsadiiy, thpEplae, SRacificaliy HRel MRS WRIR" B thR |
above-described range. [0088] It is, further, preferable to adjust the blending amount of water used in
the above-degstiibaldasoirtes pdndingitheensiemot dha prpreyr €onepoajbiact fasshs aptisalfartiele of this
invention. [0089] Specifically, for the primer coating composition for an optical 5article of this invention
used to lamie@téc@hart ekatiayiRg <y theoslaiBhda@IGuNt of water is 150-2300 parts by weight to 100
parts by weight of urethane resin. 1n t e, ing the blending amount of water satisfy the
above-descr%ééj"%En%&%ﬁ@fgﬂé&%imé@ﬂﬁ d in higher and the wettability of the primer
coating Iayer[wgélme hard coating layer is 10improved, and therefore repellency is absent and further
the occurrence of the poor appearance such as running, etc. may be suppressed. More preferably, the
blending ampieiy.af wateris SCOFASWAPagiaky oF eaghbik ki) grabs diyneaighiop roeinenerregin, more
preferably, it is 500-1900 parts by weight. 15[0090] On the other hand, when the primer composition is

used for the foranattA & 04 Priséenceatiaglayer for lamination of a photochromic layer (when using a

first laminate), the blending amount of water of the primer composition is preferably 150-1000 parts by
weight 1o 003 05 Wy B LAUH LBk O G BN EER) A6 B YRSy feight. In thet case

by 20 makirk% p{gg iBg é\mHmé{fe%qt%i@tﬁ/ﬁémfa‘oﬂpove-described range, the storage stability is

enhanced in'higher and a primer coating layer having a given film thickness and smoothness can be
easily forme@r[gOS[LETdedlend me\arapat-ph watanineikides svabydtansatnist iprad actieaust
dispersion of urethane resin, water contained in an aqueous 25dispersion of polyester resin, and water
contaiZéy in abhatdiéain Raticod fndtigativ @xiteparticles. [0092] Blending amount of (E) water-soluble

organic solvent hen water-soluble arganic solvent (E-component) js used jn accordance with this
nvantion. it SRS 4o BE-SS0T00 b ALy F SR AR BRI SHAL OB RRo 100 parts

by weight of EihAge 550, MK PLEeIaaltizauses i SAOPATHINRIGN' il the blending

5amount of the water-soltible organic ent meets escribed range, the wettability of the

primer compRsiien; thaid epbralkasenaterial (specifically, a plastic lens) is improved, and is
applicable to various kinds of plastic-made optical base materials. Further, since the blending amount
of the water-BdhS§I&RbJdhidNs Olrehiviit@is iMd=AbbFe-described range, the 10poor appearance such

as running, etc. may be suppressed, the drying characteristics of the primer coating layer is improved,

the impact réd8mlce ahd ABPYEGEH PosisAeEare BRI proved.

[0036] The primer composition for an optical article of thisinventionis

characterized by comprising;
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[0093] With respect to poor appearance of the primer coating layer such as running: there are two
types of plastic lenses, one is a mono-focal lens (a 15distant vision lens), the other is a bi-focal lens for
both distant and near vision equipped with a near vision lens (that is "small lens" (kodama in
Japanese)) to the front of a mono-focal lens (a distant vision lens). Similar to the mono-focal lens,
when the primer coating layer is formed on the face of the small lens of the bi-focal lens, there occurs
running of the primer 20composition applied to periphery of the small lens projected from the
mono-focal If[gk : Howgp]/er, in cases where the Ivvaterﬁsolu I_edog]%)ani igl entg(li—compor]gafent) is used in
the primer ¢ Z&Hfoe ) %Bgrrgﬁ'&ea%/rﬁgg @aﬁgéécg{/ ORA ﬁg oh the pS ft ﬁ'éc} Pﬁﬁglgr% "lens is
suppressed. {9Q9#3dn:8rdeY (RIMRIAWIPEH¥RtEbIlity of the primer composition and to 25 form the
primer coating layer having an excellent appearance and in order not to occur the decrease in the
impact resist@ra padyastasioesias{stare e afterwetght edtio ais5wsinjBorenigori&tt Parts by weight of
A-component is preferably 50-650 parts by weight and more preferably 70-600 parts by weight. The
water-solublé@rdBAIO3BIeAX @ Hiia P b exdbIrsgtpaHearR\RE[§8sRiBed Etects is exemplified by
propylene glycol -n-butyl e ?.r, ethylene glycol-mono-butyl ether, diethylene glycol butyl ether or
5dipropylen gfﬁ%ﬂﬁ&ﬁ%ﬁ etﬁ'é?'. Weight ratio of propylene glycol -n-butyl ether, ethylene
glycoljmonowmgglg?r(rgéggmgf@@rqlgpal,lydtxbeéggrug{ fi@regmvﬁ,@%&wwl-n-propyl ether to 100 parts
by weight of uréthane resin is most preferably 30-100 parts by weight. In"such weight ration as

described aholier shoshexaeiight etitict oarBbearhfinedt VéHeorhOpdopy Eheveiysial-padtgyl ether,
ethylene glycol-mono-butyl ether, diethylene glycol butyl ether or dipropylene glycol-n-propyl ether is
used in a mikcE@WRANRBTBthef [pater RIS vigiahiE Rarer dhe et penght tHefeemslpridrably

70-600 parts eight to 100 parts hy weight of urethane resin. 15[0095] The amount of E-component
includes tha@%a‘?’%’-gg(ﬁﬁ?étgrb%ﬁigé&egﬁmé%eég6‘:\ﬁiﬁ%é?gl'ﬁ]@ tim for inorganic oxide fine
particlag,of Grpsmponerk, (AR HiRLERIIR GoBPBRRYE: MLIe: 1Ethpp REgREke to add a
leveling agent in the primer composition for an optical article used in this invention for the purpose of
the improveroptitcial tbasemoatbiriess gfdbie ipanherecphdistidagat cviainegs Knesvintevelngeagents may
be used without limitation, and preferred examples include silicone series, fluorine series, acryl series,
vinyl series, D&t amge pivelia@pdent araiche albidbaed . obdpr HRINSOMENBEY exidtads &trably in
10-10000ppm, more preferably in.50-5000ppm in the primer composition. [0097]Method for preparing
2 primer Con B STUR o, A G LER b 0 DAL SRR E |5 e FHer S BOSNGHE R t optcal
article of thisjqueRiaRGan BRCPLEREELATINING, &) SOPIRARERT IRl CeBRPASTh/E) GhpPnent and
5(D)-component, and (E)-component and othér components, If necessary. The order of mixing each of
these g@mparendeiai ned sreoificaly etricigstond ixiagnssiarriefl ms hyrhovatimgtheggs. According
to one of most preferred embodiments of this invention, in order to improve the dispersion-stability of

the inorgani®bxbeted Rmicaontineiaes tesine oathicad hapeovater Atofnrediasiity, dhge primer

composition oltained while suppressing whitening, it is preferable that eous dispersion of (A)
polyrethand FHEIF A RITRR ARG CpeTyiBRILF B FHAR BLeP rHIR G Sk S BURRGb LB Een

blending amﬁp%@@mgﬁg@ ﬁ?&ﬂ@ﬁtﬂt%%%%ﬁeoﬁaﬁ%f g(%'ﬂii g.oréggpurs to obtain a mixture, then

the mixture thus 15 Is mixed with aqueous sol or organic nt sol of (C) inorganic oxide fine
particles in theGdBvEaseite? eyaipblestiagameusti ia sbtaimpasixtoref énerihsstitba mixture thus
obtained is mixed with remaining D-component at a temperature of 10-40C for 30mins.-48 hours so as
to amotiht todHiech® Gfetlaissoneit finels ileseiigedimount to prepare the primer 20composition for an

optical article. 6)098] The pri posijtion for an optical article of this inventjon can be prepared by
mixing the a%g dYeschbt o5 R, &ﬁé{@éi’r@a}t%ﬁ@i%&hat satisfies the
above-descr'@‘e_%gmEg'!ggﬂﬁnounts, but the solid content of the primer composition for an optical
25article may y from 3 to 35 weight%(That is to say, when the whole of the primer
composition farnmpiice! estictis tiae forseh0dheigha citd prefier ablepd sAishaentrrt és from 3
to 35 weight%). Since the concentration of the solid content of the primer composition for an optical

article satisfigsctian®sesiadiavitsiapuysamoaaiardesiird filkelgliekRnEsscontipepeintpr coating layer

formed is made easy and the ) ) . . .
25 The shape (form) and properties of the urethane resin used in this invention

are not specifically limited, so long as it is capable of being dispersed in

water and solvent to form a primer composition. Above all, it is preferable
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improvements in the impact resistance and the adhesion are made easy. 5[0099]When the primer
composition for an optical article is used for the improvement in the adhesion of an optical base
material to a photochromic coating layer (that is, it is used for a first laminated article), the
concentration of the solid content of the primer composition for an optical article may be preferably
from 15 to 35 weight %. By setting the 10concentration of the solid content of the primer compaosition
for an optical article within such range, the control of the film thickness of the primer coating layer is
made easy a{nd a first laminated rd'fé\:rticle obtai e(il%exhibi s excellent [ﬁﬁo erties. OlooéThe concentration
cle

of the solid cShHt 37 A2 LRTHISHOR 13%6Y BHBPACEARIE P bd LBAVERRR from the
blending ratigiaheiBAMENFATRAAHHAL E2hARPRIGAl ATHBABHF9 S BPLRINEA Rinf@ncentrating and
drying the primer composition. [0101] Next, an optical base material using the above-described primer
composition fakiaiy apticehsiniess isf desepdred: 20 LM @piivar omeaposteral, easthissmeéntion, the
primer composition for an optical article of this invention is used for the improvement in the impact
resistance oP¥Al bpRidAl b aéd heats AENaBSGREAIIBI&SMSIEREANRRrative examples of a plastic lens

material (resjn).include polycarbonate-series resins, 25acrylic-qr-methacrylic- series (hereinafter
referredto ag%gﬂngé{hg%{'ﬁﬁ&fﬁ@ﬂ%e E‘ﬁylnsg?izé?eomgﬂ%%Fg’fﬁfne-series resins, urethane-series
resins and thigepoxseRies- iRV SWARIRIILIACRERMNF SRUICA DRSPIRBREMct re primer
composition for an optical article used in this invention has excellent adhesion, specifically with (meth)
acrylate-serips Ingsinb obpacticol gy, amichohgtkp ageylate-Brasna$in ootk groe iihgadlcomposition
comprising polyfunctional acrylate having three or more (meth) acrylate groups and di (meth) acrylate

having alkyldf8 Yfptel eRauPhaRtiy ether replading @hiel NSircestelchqhieth eheryag-Berisstesins
have a large free space, they become a (meth) acrylate-series resin having 10excellent photochromic
properics (1161 Kb Gl 1B XD 25 B L ek oh e e AL
photociomig,¢eRpQUat: JREPHIMANLITRRSHIYRI AR gBtical iR R RYRREQNFAY Pe suitably
used for a photochromic optical base material comprising such (meth) acrylate-series resins.
15[0104]Sinem (opetbplabadeteransiesl (espesifoaky byptagng beompasitionstderatizing ipakyfunctional
acrylate having three or more (meth) acrylate groups and di (meth) acrylate having alkylene glycol
chain having MR8 tapeaari¢same Yieseana§erpbrodpddahssieridhdhigioentien dan contain a
great deal of photochrgmic compound. Accordingly, the 20primer composition for an optical article of
this inventiorr ZBADE € i%&ﬁf@@ﬁ%ﬁ%ﬁﬁc@\&é@@ﬂ%{é}ﬁg g%?ﬁprising a photochromic coating
layer which i re ' i | ' i position
comprising t@%’?ﬁaﬂ%@ﬁ%ﬁ%@%@ﬁﬁ%ﬁ @#g\l g%%c?t%@%%%%@rggﬁﬂg 'IBF%; primer
compaosgion figedwa Beptical rartiateopisthis inpeniiqraida) deescdiainy asg dsimhaasopbioal base material
obtained by curing thereon a photochromic curable composition as itis. [0105]In the following
descriptions (frex areeshykamnt aatbpnetes heimidnay difecsempbditishs are divided into two groups

according to its applicatjon as described below: The photochromic curable composition used for
forming & prOTUAR L LUStAL 1 B B BLig Neor e Sp AL LB 3Py AHA Buring s taken

as a "photocl g CoRP AURY B aIE LOIBBIATIS ALFRRle sAMBgSIipc s, cured as tis

to form a photochromic optical base material is taken as a "casting curable compasition™.

[0106]lllustrative @xteniamet e efor somgiiistee & priyikiicioophagasrylate having three or more

(meth) acrylate groups include trimethylolpropanetri (meth) acrylate, torimethylolpropanetriacrylate,
tetraméthyloffethapeth et ragkan atetriphetdinseesnarentierylate. lllustrative examples of the

afore-mentioned di (meth) acrylate having alkylene glycol chain hayin ,2,—é5 reCPeatiny units include
5polyethy RBGAT G NHETTISHE Hidid EUTRGE SRSy B Socyanate
polytetramethyje 59%93& i ing: (Hglq.l el 36, polypropyleneglycol
dimethacrylatt!éj'hg ing a g@%%ﬁﬁ@éﬁ%’iﬁﬁgﬁ%ﬁ, polygﬁgﬁerlr\%%%}%h%écrylate having average
molecular weigk(i sbepsn aeyRENJeesbsivd sirendatedrarirgaN Riendiinolepait weiaht of 308,
polyethyleneglycol diacrylate having average molecular weight of 522, polyethyleneglycol methacrylate

having aversgjglraolebhatieitgncyfazr emsivenoyedaygbodsnethacrylate having average molecular

weight of 536, 2, 2-bis [4-acryloxy (polyethoxy) phenyl] propane, 2, 2-bis [4-acryloyloxy (diethoxy)
pheny#Propane 3l B85y BRX@AMEINYE tﬁ%ﬁ)@ﬂ@@)%hyﬁ'ﬁrdpé’r‘ie. [0107]To a composition

comprising pﬁ'ZfUHFé'&?a%JrPe‘%M%%ﬁ%‘HQQﬂ@E?c?/anate or mixture thereof,

hexamethylenediisocyanate, isophoronediisocyanate, hydrogenated
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or more (meth) acrylate groups and di (meth) acrylate having alkylene glycol chain having 2-15
repeating units, another polymerizable monomer may be added; for example (meth) acrylate such as
glycidyl methacrylate, urethane acrylate, etc. may be added. [0108] By combining such a
polymerizable monomer with a 5 photochromic compound, a photochromic coating agent or a casting
curable composition can be obtained. [0109]The photochromic compound is not particularly restricted
and known compounds may be used. For example, photochromic compounds described in Japanese
Patent Applicaﬁion Publication {To[ru-kai-He%) NoO. 10t2-2rl|8165 Ja)pa%ese Paten&IAppIication Publication
(Toku-kai-SHof NESH2954 86"t M ATSH T XA o KR 8 G2 1258 E 54 ARG, International
publication W3 36 ribocbemnidstyaiaraationalublatan Wa QLeARIGaMpNEtde S. Patent
No. 4913544 and U. S. Patent No. 5623005 may be used. The amount of the photochromic

15compound. 8ay- hexaoeehy | deteiiiswn) anatedinia ye tbh e phettio soafytegpbodchromic coating
agent or casting curable composition. [0110]Next, a Eﬁhotochromic optical base material prepared by
using photodftefAdt codtifyHgEMRMe £aSthy 2eFdBIdiSpBeRIANd S6arRBegeqoat & photochromic

ical ial using th i le 20 [tion: h a ph i ical b
atoriaboan B0 QUGBS ROVHCFHRIGES 70 KL L HReEi e OETHEGRRbn, acididves such as
antoxidant, isigalsapiipg 980k MAPVOIRLRYSSAUEsariEHRIeh U abaoihing agen

releasing agent, color protecting agent, antistatic agent, 25tluorescent dye, dye, pigment, perfume,
plasticizer, sialfeicoutiale gge it grinsicpalydeerizatiant 1giathrathieinonet pdgmeximatins, initiator, etc.
may be added, if necessary. Such a casting curable composition is cast in a mold, for example a mold
having a corfldQBRandilisleGaraReisAUEE ottthe desired optical base material and cured by known

hod hromic optical base material. [0112]A photochromic optical ial
Leing the pORA D et S i £ MR AR B b B A procced
by knoy methads.hddieamRdcieam SHSANG S IERR6THRING SETie T fasiamdigyelsa agent).

antioxidant, radical capturing agent, ultraviolet rays stabilizer, ultraviolet rays absorbing agent,

releasing aganktbare Ay rotenting aperdssntikiadcsaoectu fidnes eeotatys edyen ¢rigmesdtipey fume,
plasticizer, silane coupling agent, photopolymerization initiator, thermal polymerization initiator, etc.

may be addéPfaRAS BROtdenrbmbiceaditpeg eeaiinetavsans Pl AR @ ptiRHIDasEPatiReal may
h t a pyi 0ating lay 15 h rimer layer formed by k i it
suich as, for FAThplL ECSTHRLF LB RBBERER Loy T ER e H DU P resin
described ‘”&%IﬁH%H‘&%/@r%{ga‘ﬁnLQ%@%%EH%@%%‘S&%W%‘%&%H%@ bY yRRpigRhromic

coating agent may be formed by applying a photochromic coating agent on ah 20optical base material

on whigB is farmeda primen caasingnayer tambiat d\thile tbiet shatibtsahat el hgnthnphotochromic
coating agent is not particularly restricted, a method may be preferably used for curing by irradiation
with light sudPRsaNaReeoRd Ap) att resistpa¢hotopolymerization initiator-added photochromic

coating agent, 25 [0115] When the photgchromic coating. agent is cured by irradiation with light such
e it 0led Pt TR ANGR BRI A oSE8 AR oh FESIRARATA B for iradiation

with light by H?Eﬂgn &4 é&%‘fBﬁSo‘F*ﬂé(i%‘?erBHﬁ%‘?ﬁ%ﬁfm'B{ﬁPeﬁdsPﬁfgzi Bﬂltl?ﬁ ecific

requirements for a photochromic coating layer such as thickness, etc. [0116]When the

photochromiptaaiingeagenigataoplieess the aptcel mease Awiakalge) viaigh dpeniissasfcaating layer
is formed, no pretreatment 5is particularly required, but the photochromic coating agent may be

applie@@fte(Qhé @In@éﬂ@b@tﬂ’@a\m@d i@_reljr@IﬂJ(dMéd) a_n@!cﬂﬁ&ﬂ{;bbiéﬁ i [O_m&Gquﬁmm%_{pplying the
Mot pariouiahs FEOBRBILE bl AL BP0 R SREEBRTY, TN FREN P AR Rinong thern.
Spin'coatingm&tﬁ'ﬁ%@a}f&ﬁiwﬂ%@@yobtained has moderate flexibility. Further, When
the elongation meets the afore-mentioned range, the abrasion resistance of
the hard coating layer is improved and simultaneously the impact resistance
25 of the laminate obtained (an optical base material having a hard coating
layer) isimproved, specifically when a hard coating layer is formed by

curing a hard coating composition comprising inorganic oxide fine particles
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adopted from the viewpoint of uniform of coating layer. [0118]Next, a method for forming the primer
coating layer of the primer composition for an optical article of this invention on the optical base
material is described below: 15[0119]Method for forming the primer coating laver The primer
composition for an optical article of this invention is applied on the optical base material and curing
(drying) the primer composition to produce an optical article having a primer coating layer formed on
the optical base material. 20[0120]The primer coating layer formed of the primer composition for an
optical article of, this inventior‘.does not lower cﬁhe C{ﬁtical characteristic Iof the ?Etical basefmaterial,
specifically tRDSet & AR 1LFQTFPERYE Gl HASRNEHE SOWHIG RRmias H 5 InS coating
layer may be wiseghay BB BBUSALIGI RS ARd 5t E.lérrﬂt%a@ﬂgm%?é# Ydeleliarpiinid1ayfg excellent
25impact resistance and abrasion resistance may be prepared by applying a hard coating composition
comprising iesgEEsiv eljd Siimeepdidi demngiati bydsdliizahiecghane-cesitainiegterganhsilicon compound
on the primer coating layer and curing to laminate a hard coating layer. [0121]When the primer
composition 304 E-6l85EA] Reflciangenin ifreHERPIstagdiBarevRB eptiehIthesrOMesERRICft & preferable

e achEiont TIGHALOR LRI IEE FTe RN e R Tt L ORFS A hem by an

organic solveph faMIRAbITEAITENRE AR IS RANGOHS SRIMTIARA"RAEIeHOYRRURIFRYI BN ARliShing
treatment by abrasive, plasma treatment by the use of atmospheric pressure plasma or low pressure
plasma, cordreidigoioarge sudfatoient] lame treatment or 10 UV-ozone treatment, etc. Among them, the
degreasing treatment by an organic solvent, alkali-treatment, plasma treatment, corona discharge
treatment or [9948oneAreeRnsbAEayake i dfeeappyf osatpseparatdpedint eahasihatRn from the view
point of improvement in the adhesion of the optical a}'se material to theécjrimer cogting layer.

15[0122]A @l’%'a%%‘ éB&{/Iﬁatt %t&dcgr ;9 SiHGRAAEN Bb(fi&&r};ﬁ’t %%%e ical base material
Is not payticulpslyJeRticter U LULANYS BrarBripipaHsies 8 coatishapimepating,
dip-spin-coating, etc. Among them, the dip-coating may be preferably adopted from the viewpoint of
the productiyiheterctiyiforonobeoatmgdge;. 20[0123]The primer composition for an optical article
applied on the optical base material by the above-described methods is dried in order to remove finally

a solvent coffAd in thegeraBpatPP&ititietonee sibdiSarticR UR iH@reksRbid tBUfdnd the primer
coating layer by applying the primer compasition for an optical article on the optical base material, then
25 after the SBHIBIGHAT BPIOHREBR ANk DGHRAA CL R SRR AR JHcAI R material o
remove a soyggl, L BeH B RERSTALE S g palliGHaRE S Tieds By deRIfgrably the
range of from the room “"temperature to 120C, and more preferably the range of from the room
tempenggure For$09C droag the vicdi sosnsiefihe pipraitignaal tbeh deéoraxatiar puchangeain color of the
optical base material. The heating time is not particularly restricted, but may be preferably usually the
range 5of frorRiaen@r shiglitastd 6hel @) s thabhaespeéoifitailskpese eibie o rmihars W@sibelow from
the view point of the prodlg’ctiv(iété.?g)l 4]As_afore mentioned, the primer composition for an optical

r

article of this"’\fﬂ\%rqr%r_l% s : bR Nt fh%%ﬂbﬁcﬁ%@s&ﬁ_%@%@ Bﬁc%ﬁlarticle and in
the adhesmgﬁ][ljgée QH%%%E%S@WQE‘?H% Péwgrt%;%?pm%:l@r&mg %\ﬂﬂ“ﬂ%l‘?)ﬁ‘?fey}ﬁrﬁ is a case where

the preferre ness of the primer coating layer formed of the primer composition is different
depending oteafsér afiite applizetonsoFipglyhin gese twhaiepthie Rrimen edating ey isdiged for the
improvement in the impact resistance is described below: 15[0125]Primer coating layer used for the
improvénent inerreaitepatierédigianicer@ivanenios ofiarcupedaliarstle) 159mid \wadthpbihe use for the

improvement in the irﬂpact sistance, the primer coating layer of the primer composition for an optical
all"i‘)'fg

er
article of thisaRO8MAH 8¢ A8 BAGRERISEEAHREEPAHEL AT BRANEREEHARI Pocoating layer
as detailed ' imer, i ] h f -aduction of the

optical articl?a@ﬁrjl\?éj 2&%‘%?%‘%:3 Pl(?g%n%’égga% It @g@ﬁ%ﬁ ti@iﬁﬁi?;%%ﬁ@%éémposition for

an optical artigles gfriéjisuiadentian s iapliecharikE @ pEsaHpsrbM R iadddaieiharedried to form the
primer coating layer 2. When a photochromic 25 optical base material I' (that is prepared by forming a

photochromiel co@@tilayemicasedBicalUbEse ladest) s essedtas speedtiehl base material, the
optical article is prepared in such a manner as shown in Fig. 2.
25  200mm/minutes with a distance between grips of 100mm to be fractured.
The measuring temperature is 23°C. The elongation of a urethane resin

contained in a primer composition can be measured in such a manner as
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In such a case, the primer coating layer 2 may be formed by applying the primer composition for an
optical article of this invention on the photochromic coating layer 4 according to the above-described
method, and drying. 5[0127]For an optical article prepared in such a manner as described above, the
hard coating layer 3 is usually formed on the primer coating layer 2. In such an optical article, the film
thickness of the primer coating layer 2 may be preferably from 0.1 to 5.0Rm. Since the film thickness
of the primer coating layer satisfies the above-described range, the impact 10 resistance can be

h d, and simul ly, th bl f [ f brasi ' nd f
crack can be HSET S A ah PRI DR L7 I 1 S8y o e LIS Byer used

for the improyamentREthen sudfhesianthe artisalRassdnsigrial to the photochromic coating layer

15(production of a first and second laminated articles) The primer composition for an optical article of
this invention Eaorgystencd %h)e-ad(disitam ot thet waigra himdes miateeal tndhef fhatoshgomic coating layer.
[0129]A schematic block diagram for the process for production of a 20first laminated article obtained
for this use i§listaRgEiRENY eeNVNgy kerbripEe the-igt) tHelistansieceain@Sdn 3ok R Bti€al article of
this invq&tion iS gggggd oné@e optical base material 1 in such a manner as described above and dried
to form the ptljﬂ% tfhgl er 2' (production of an optical article). Then, the photochromic coating
agent which ig 2Rdgseribesl with 4p3RRGS et i heumdessiRe dRIRIaRIOBICARIICahbase material is
applied on the primer coating layer 2' to form the photochromic coating layer 4 in similar manner to
that for producgiasueédhin FHietbchroaroa@ptisal dsas chevhiahiol éosadusitnol odisetistiarboeed article).
[0130]The thickness of the primer coating layer 2' may be preferably from 0.5Rm to 20.0Rm, more
preferably fron@dubus a6 b RE®. JBISAPAfirdthentile araelel Had eRceakyf Awrrsibedoetween the

ical 5b ial he ph ' ing | d.such bl f
cracks i SHLLLEB 0 L NG et S O Ot i IR RS RHERAR conting
layer cgg be gRerease fefthadr i APBral ARt DA MSeH tPaih AR B8GITREPHie QRlical base

material, but may be preferable a photochromic optical base material 10containing no photochromic

compound irpqraes fainaiss( the rngatiohaifco@nIpnehedsn gihebidfiokaehe oéshgdikodnckromic coating
layer 4 is not particularly restricted, but may be preferable the range of 10-80Rm in order to exhibit

excellent eff@&Y ERIBGITRR Bpsoraniiatesthrtiilacsotamad AYes o4l e i ey R 1iBsid 15above

b dasitis. It is, , ble to f i ting layer for the imp t of
e e B R e e B R R R e B A
(second lamingled adidielef SHER A2 RRPIBeRt IScHRA RN S -1t [mgﬂdw reference to Fig.3,

the second laminated article may be 20prepared by applying the primer composition for an optical
article o6thig po4gtion whihe phwtoehhemicresiting layeorpbdfmfiigtdanmineiesl iatietriorstsh a
manner as described above, and drying to form a primer coating layer 2. In this case, the thickness of
the primer coirgPREiércaAYI Bl indfétalglassii @155 ORpoand (JaowsipERneR Ympesve the impact
25resistance. [0135]As describe ove, the second laminated article on which the primer coating

és ?é]d;bsf Tgeﬁ

b
layer 2 is form@ﬁf_ A&y JBU&R" legﬁ_béye'gﬁa _ (E’.V\é\?ﬂ?ewgﬂ.ﬁf s, § é(v'eﬂ_',o or@ eferable to
form a hard goating [yeh3 gadng QH?eBEi&%ne paégrtiE: esﬁ;ﬁ'a\yg ﬁ%ﬁgﬁpﬁ@&e%@ﬁ @iing dhe coating

composition comprising inorganic oxi yzable group-containing

organosiliconrapataeristaribecramiaaies eiticieanShptiatd Nexlcleel Baithapeatifigdayer is described
below: [0137]Hard coating composition for hard coating layer: According to this invention, it is

possibOto |AAfTrH AR emh aht gliemelccaingeayera Han evatnyvhiis drdpwessy ouiingfti@coating
composition comprising inorganic oxide fine particles and a hydrolyzable 10group-containin
organosilicof bOEIAARE 781 PoyA PAENAR YA LAy BETRRY COOb I, the

afore-mentiom&/%iIicm%(?#ié%%ﬁl Xiggr C p%@rgﬁai%)ﬁggfﬁjgf%%q}if%%b@%nl&e used

without restriction."While amount of the Inorganic o ne partictes may be properly
determined dgpsrdingkondhpdymesioting dpooigatitaxsidesiphisit Y drepaitins«y obigstives required

for the hard
optical article, laminate, first laminated article, etc. obtained into
25 consideration.
[0049] The glass transition point (Tg) of the urethane resin is a value

measured in such a manner as described below: The similar test piece to the

16



coating layer finally obtained, in general, the blending amount of the inorganic oxide fine particles may
be preferably determined so that the ratio of the inorganic oxide fine particles with respect to the hard
coating layer finally obtained becomes 20-80weight %, specifically 40-60 20 weight %. The weight of
the hard coating layer may be obtained by weighting the weight of the solid content remaining after
heating the coating composition at a temperature of 120C for three hours to remain. [0138]The
hydrolyzable group-containing organosilicon compound has a function as a binder for the inorganic

oxide fine partjcles.and forms a 25transparent cured product to.be g matrix in the hard coating layer,
and 2 poly M Lo G LU R LRl (Aol O o SRAHBRTEeH Eofounc
has an alkoxdgreHR-as & frctiqnargenrvrang s afesaiseentied knewp udohrghies
group-containing organosilicon compound may be used without limitation. The organosilicon
compound nragde st \alorezues nf CADNIBBRO0OT (wads nzone Kimda. dyreanrganosilicon compound
may be used in the form that at least a part thereof 5is hydrolyzed or in the form of partial condensate

formed by congeReERR Yt tdRasialingrayseeeMRNtHGHvERfiBY, S| LdRRidbkdpropiiimethoxysilane,
y-glycidoxypropylmethyldimethoxysilane, tetraethoxysilane, methyliriethoxysilane, 1,2-bis,

(rietho Sty T B 6T bATA O 1) ARG T o vl Bohmen e IO A e
preferably usgddiom Yruiewinei of adheripaurth 3-0asliniRES GheaBanilily QLGOS Slinked.
[0139]According to this invention, in order to prevent the crack of the hard coating layer and the
lowering of thestoragegualfilitycabtirérzp adimg diStane)cdi00or( the REDWYzTble grasg-containing

organosilicon compound may be preferably used in 50 to 500 parts by weight, more preferably in 60 to
400 parts bytisIgHi canBacipé difieal 9f preeeraptpan e 0as BOW pERLs & WeifBRtRG BRI parts by weight of
inorganic oxide fine particles. If may be also preferable that the h arol zable group-containing
organosilicos TIRSIEURG 0 PEe TTEBTHERIHE ST BV S (A8 FGarop e gHS Bcontaining
organogilico ,%Bp&ygﬁ 8P4, INPrI NG IXigEfinsrartisigs exists in the hard coating composition in
15-50 weight%, preferably 20-40weight%. The hydrolyzable group-containing organosilicon compound
herein descrlogbh ] in seishdastidtiedihaibav alkoxXy Rosfrerapieoimainiadi isvesit yeltelyzssl. [0140]In the
hard coating composition for forming the hard coating layer, the hydrolyzable group-containing
organosilicol et XdREEPGRE e B ey SoThSRERS B IDE Atectihane e e [fsatet kApSlymerized and
cured (polycondensaalg;)‘rz]&i the farm that it uptakes the inorganic oxide fine particles to form a cured
product for o R AANCHNE FRRIRTS FOrH R O RE HEh A Bl Hor BYPED ARG S MBS in which
the inorganic.ggxjde MroRAMARR A16 ALFREEPdPsERO L BTSRRI YRR 1S ISRHERSIY degeleration

of the hydrolysis of the hydrolyzable group-containing organosilicon compou order to form the

cured p®duehd (AL Hdwepineory of sueievatetmeayr bthafe3heaitsrosheeigbbqueferably in 20-65
parts by weight, and more preferably in 20-60 parts by 10 weight to 100 parts by weight of total
amount of thei BREIGHANR ke nthparbfle’ airritad Gyar sy Re rvgriviberoigigve aeganosilicon

compound. When the amount of water is too small, the hydrolysis of the alkoxy group contained in the
oty zabicRBF RIS HEATETG SrOREaEoN daUPBlid HoBOTOPI o6 ESD U ASHA AR therefore

he hard - 1 in \E - isti bility of th
the hardness gf; fhe farey é?%ﬁé%?%?%%%%adﬁ‘%&gﬂ] m@i:ﬁﬁ%‘?{ 'Q&'ﬁ]éﬁé']‘?ssé‘?/é}%ﬁéta llity of the

coating composition, etc. may be possi we er hand, when an excessive amount of
water than ngrgseasy isAged, dripdiffiouiblodeal she\sing ehatingtiayerdfamied | tuatieimi thickness,
which adversely affects the optical characteristics of the optical base material on which the 20hard
coatin@ thyeinetispeeidi ¢alla2liTréesaiér aguesanbledo ddakd itsta orgedliametrjubddgniolution;
and for example, inorganic acid such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid,
etc. or organit E&H’%@r}( &Q%H@ﬁcofc?d,ﬁg%biéﬂrc%m@t%’. ﬁ]g)g:&e%’cﬂferh riHafhe form of aqueous

25solution t %ﬁm%ﬂ%gﬁg%%}ﬁg%%rﬁfgﬂ%agq [ gq{grﬁ@}spg plrﬁgq.rably used from the view

point of the storage stabi e hard coating composition. The concentration of

the acid aquanssusabittiead By A MEfeTabty 01 801-MNbd,) sperificedy vtd)d Nafisdpeeviously

mentioned, inorganic oxide fine particles may be possibly used in the form of dispersion (sol) formed
by dispersinglitaeet ay WamereHdrickd Ome aiheuiobigeestadie r iyoatainedimmes hard coating
5composition for the hard coatina? Iae&exr is adjusted so that the total amount of the water contained in

the aqé@ous ASHASISIPBF IR GIFASIA ANSHRAES PR AF IR AL LY SLBRAIGATANE in the

above-descrj . ant of ' i ispersion of the
inorganic ox@é%ré%@pggtigﬁsﬁgm%nﬁg?a%tﬁaﬁﬁﬂégc} ?a%ﬁg{jvg @‘tﬁ%r@%‘gé%u%té?)%%e water, no
additional waterspergHiigdeSHstaerethendantk véeo ihe ameuihebthavattirkonsainedin the

dispersion of the inorganic oxide fine particles does not satisfy the above-described range of the
amount of the water, additional water is necessary.
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[0143]A curing catalyst for acceleration of hydrolysis of the 15 hydrolyzable group-containing
organosilicon compound may be added to the coating composition for the hard coating layer. As such
a curing catalyst, known ones, for example, acetylacetonato complex, perchlorate, organometallic salt,
various kinds of Lewis acids may be used. These may be used independently or in combination of two
or more kinds. 20[0144]lllustrative examples of acetylacetonato complex include aluminum
acetylacetonato, lithium acetylacetonato, indium acetylacetonato, chromium acetylacetonato, nickel

acetylacetonato titaniur%] ace} Iacetopat%, iaron.acet Iacetonato zinc %Ee'%gget na%t% F‘I(éphEIaIt
c

acetylacetonatd) cOpPLF Aty ANSoRA! Dirc BTGRP RYe A Sotomats, 'ie S8R RoRG FHER Luminum
acetylacetong{q o i2giBnarshiresiasniomme kA fesBlewRATHI sV R rameles of

perchlorate include magnesium perchlorate, aluminum perchlorate, zinc perchlorate, ammonium
perchlorate, étanjeietofluhtaine eexsan@sis dhoriye mounetali dssitarsilonl ¢ ss60iunm arebateavenc
naphthenate, cobalt naphthenate, zinc octylate, etc. 5[0147]lllustrative examples of Lewis acid include
stannic chloritléSaN@ienPERRGY B Terfie RMSTRISPERISHAIPER IS i eHad eHIesidlel tafkfmony chloride,

. [0148]A ' I I b ificall ferable, f he vi
point th 2 for N AT AL AR Eol Loy e MR BOB 5 B A SO RO ayer

having high gbs éI%'i“dﬁ%ﬁI%f‘?@%%BP@@@&WB@@F&R%‘OéIY?DFﬁFb?ﬁI%tHFﬁs(B?Iﬁ\éhort range of

time. The acetylacetonato complex may preferably constitute 50 weight % and above, and specifically

70 weight % i algohesy of Jaheiwing extedyistnit ssnoott isedabimtbatfiervddode droonisdaqd gratymerization

15catalyst is an acetylacetonato complex. [0149]The above-described curing catalyst may be

preferably usstanticeb adie enadigatespediachRpREA 20Ga AR bheveRiAtRed.00 MRRtE By weight of

the afore-mentioned hydrglyzable aroug-containizr%%g%%%\lr)os'l'con COI]I; ound from the view point that a
|

hard cured fiiRRAN58 Stk 5B ESIAlY PG4 E'S ¥ RRAY R348 RAFH Séating
compoggfion fprihe Bar CogHaG MereSEMahaTaaio S lYrab & e et ar e ustialegable
group-containing organosilicon compound and is a dispersing medium for the inorganic oxide fine
particles. Knbya dsganidistigetiisrapntieriisghastiehg sis éhdistravet soismfeastiong) atsl vodatility at
the same time. 25lllustrative examples of such organic solvents include alcohols such as methanol,

ethanol, propart.38odispeadanigdes| EraketencCaedas &e. Lisler Hiconartésterdigmshrsr

boxylic aci h thyl tate, ethyl te, I tate, etc.; eth h llosolve,
Cioxans, eiHeheeay B 5Snip B G N DRERS LA B Ry Pl etone.

methylisobutyl 4&tane, AGEVIRERIRAGH FiGw APPEEGHES MEBRRADRNERUTR Fdagiigne chloride,

etc.; aromatic hydrocarbons such 5as benzene, tofuene, xylene, etc. These organic solvents may be

used indepeddently. arhie eoekigatinir ot tedicinmeose Kindd sSAmangitbese arganiceobeatsgenethanol,

isopropanol, t-butyl alcohol, diacetone alcohol, ethylene glycol monoisopropyl ether or acetylacetone

may be prefaralite MxeaskRd e stel pantth®at they have compatibility with water added 10optionally

and that when the coating composition.is applied to be cured, they evaporate easjly to form a smooth
10053 oLk

coating layer III scribed %%Q@?%%h?ﬂo R BHGC Sdfvelfits iy BRUABEH PrAFERIAD with the
inorganic oxige dinG pate/ss ?ﬁ JLIFRESING WG B the W@ P&@JW@ Pt dicles.

15[0150]The amount of use of the organic solvent is not specitically restric e total amount
thereof may Bet prafatiably AsiAS0Rdpritelngveriaite Herdieat idés 1BT0r paiE einwraightde 100 parts
by weight of the afore-mentioned hydrolyzable group-containing organosilicon compound in order to
obtain 20e stexageiebiiigethvesifficien: sbeasiod DT distaicéerpidahiomm26f 56 @Mhdrganic
solvent herein described igﬁrh?t an amount in case Wh%renthe amount of alcohol produced at the time of

hydrolysis oftie AF SR 248 ROHEUEHERRAE PGP AR S LERRDIAY s IAKEME SbSideration,

but an amouplBERTS HOEK e ek ZALI A pecontoieig AHRARIERRLEETRAUAIEIS not

hydrolyzed. 51|The hard coating compositio rming the hard coating layer may be produced

by mixing the;elR¥e«lpssiibet! trMpPomeRtediv foehins i biviaMedeip ke Eitigubaiitr dhred.

hydrolyzable group-containing organosilicon compound may be preferably mixed with other
components[&8&2he nydrngzabliegrsugi-spetsiaimg brytbaiiesastormptchdsat isineslthely
hydrolyzed. [0153]Method of forming the hard coating layer (production of laminate 5and third
laminat arﬁ@@je-descrlbed requirements, commercially available ones may be used;
specifically “SUPERFLEX” series (manufactured by Dai-ichi Kogyou

Seiyaku Co. Ltd. and registered trade mark), “NEOSTECKER” series and
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According to this invention, the hard coating layer of the above-described coating composition may be
formed on the optical article or second laminated article on which are previously formed the primer
coating layer (a laminate and a third laminated article can be produced). 10[0154] Fig. 1 and Fig. 2
show flow sheets in a case where the hard coating layer 3 is formed on the primer coating layer 2 of
the optical article (process for producing a laminate). Fig. 3 shows a flow sheet in a case where the
hard coating layer 3 is formed on the primer coating layer 2 of the second laminated article (process

for producing ird lamingted 15article). [0155]According-to this tion, the hard coating layer 3
may be forme 'gAp E‘g tﬁ%rh%%gmgﬁfﬁ%cggkﬁ&x%ﬂ%ﬁﬁﬁwﬁﬁg Qo%r‘f@'lz@é?@#ormed on the
optical articlg, g2 Secans seEPipipdRIRlE RN ArYIRIRR QUi Rysfarmaing et ispasing laver 3, a
product having an 20excellent impact resistance and abrasion resistance can be produced.
[0156]Accordinggortticom \eerntioagisteredne due drardd e eaxpoptidnedr the hard coating layer is

applied onto the primer coating layer 2 formed on the optical article or a second laminated article, a
pretreatment R0RS JpRloeSEEK, 1es|ird? HENRAEN coating composition may be applied after 25the

primer coating layer 2 is cured (dried) and cooled,.[0157]A method of applying the hard. coating
Compostion o DERLr CURHAG Fer 2 (e Qe Al E i BUPH R A0 St
spin-coating peghatl diR NS QAENEIRRIBREN 16 BB BB AERRRY- AN HRpMeSdliRrRoating
method may be preferably adopted from the view point of productivity and uniform of the coating layer.
[0158]A solvpot ywestiinedi im tisechand lecatimgepoivpasit orotremidiél bagimaverdtetijest) fimadyaby
heat-treating the coating composition applied on the primer coating layer 2. It is preferable to form the
hard coating falfeE 8 tReafimeEtRe ebapesshehi B i erapi ¢ sl Mot g @SR BPINEH to remove a
solvent. The heating. ergfe %ure IS, not s.pecifii%” [es ricted, but may be preferably in t{1e range of
90-130C, sp88ﬁ‘i‘<?a‘i%)h5P efaBRY £580-116TRFSHT AR Gidd 55irfY 8‘%%088 &%ﬁfﬁ\ﬁﬁa% resistance
and pregentignaof deforaatonof Fiageeieplos of Hlartclens Whering. fhehFrtingtime is not
specifically restricted, but may be preferable the range of one (1) hour to five (5) hours, specifically
preferably thereangesiyanise) seliriodbrer, (3khognhisamsinessew poeabprodusttitiy. 15[0159]The
film thickness of the hard coating layer 3 formed in such a manner as described above may be
preferably 1.PEHTRRrAOBIAEE! therTilepmiesRes o tlEahaid L Gating IHyeihsimisfies thEnd®ove-described
range, a laminate having the excellent impact resistance and abrasion resistance can be obtained.
20[0160]Sinc?é"fﬁégﬁr'img?%omposition for an optical article of this invention has high effect of the
improvement ) MpRE! sERRaNGS diRABEEUIAANARRICTL S AlgmigALsARypieh IS formed a
hard coating layer having Bayeér ratio of 5.0 and above, preferably 5.5 and above. [0161]Other lavers:
25Accaslinggol his mlersapioiPBICpsSYIgSar acnpraany disaytt SEhias aniefenidnsneatment,
antistatic treatment, etc. by vapor deposition of a thin film of inorganic oxide such as 5i02, Ti02, Zr02,
etc. or by appliethireddenshitr @O bigaik Poheaetetc. may be applied to a laminate or a third

laminated article having the hard coating layer. of the hard coating compositign for the hard coating
ayer.  necd 9] EARNLIEE BRIYES AR niichEe] PEPHLR AIIAP ROFS Bbtail wih reference

to the fO"OW‘é‘l%gfffTﬂb‘?'?ﬁe@%gg%HHME(E‘BH poflt a@ﬁgﬁ?&'ﬁ‘%@%&@ﬁ%@ eH8TA)ER [0163]Each of

components and plastic lenSes (optical base mater ed in examples are described below:
10[0164] Plagisdr B diaivaterr éDsnan thickeass:ybSiminl dseomér (ibiegragtrrersgrigs resin plastic
lens: refractive index=1.60) Lens-B (thiourethane-series resin plastic lens: refractive index=1.67)
Lens-C@hioeppRryysetiesosiigiagie loakd sdgneant angea=spitijegmerm. (Bnesposgtbprias resin
plastic lens: refractive index=1.74) 15Lens-E lastic lens: refractive index=1.59)

(polycarbonate resin
Th above. dRRLYPREGrRBLFHIET IR (DAY IoTE SRS SAPHR B A RFYETELFS Fons (o
plastic lens hayina g et BRI eI LS UDR BYGHBUCIRRNPFRRRERY ByRyLgathe surface

of the plastic lens)
elastomer comprising a polyester as a hard segment and a polyester as a soft

segment may be preferably used. The weight ratio of the hard segment and
25 the soft segment may be preferably the range of 30/70~90/10, more
preferably the range of 40/60~80/20. By the use of the polyester resin the

weight ratio of the hard segment and the soft segment of which satisfies the
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20Lens-G (a photochromic optical base material obtained by a casting method) [0166] Method of
Preparation of Lens-F 2, 2-bis (4-acryloyloxypolyethylenglycolphenyl) propane having an average
molecular weight of 776/polyethyleneglycol diacrylate (average 25molecular weight:
532)/trimethylolpropane trimethacrylate/polyester oligomer hexaacrylate/glycidyl methacrylate which
were radically polymerizable monomers were mixed in a mixing proportion of 40 parts by weight/15
parts by weight/25 parts by weight/10 parts by weight/ 10 parts by weight to prepare a mixture of

radical polymerizable monomers. Then, ta 100 parts by wei hhof the mi ﬁ.lre of radicall Polp/merizable
monomers 1RO bFEHETEA DERAACSS WeRSHTET SOt B SV R BB (LRI e Eh e following
formula were;adAgeh aReataT4PIREed i HipachirdissatiionfRBeALPHIGY, @ temperature of 70C
for 30 minutes to prepare a polymerizable composition. After that, to the polymerizable composition
thus obtaineflQ058 paytihbyhardgbdgrh €t a8 bt esl enp agmeoratm rointtm ebEyedtger djed

1-hydroxycyclohexylphenylketone and bis 10 .
(2,6-dimethoR9beestey Blaskomemisayy PeahiSishasbhinerkipel KestGhtGRIMBERSTYIS parts by weight of

bis (1,2,2,6,6:pentmethyl-4-piperidyl) sebacate .as a stabilizer ts by weight of

oty eheo B L (3-8 SRRy FE1 o R o Gl S LY 5, 7 parts by
weight of 15é- Hﬁﬁﬁriygoaﬂ@aygrppyltrimethoxysilane as a silane coupling agent and 0.1 parts by
weight of "L-700171 (silicone-surfactant as a leveling agent (trade name; manufacture by Dow Corning
Toray Co., Lj@QbWere/addrd abdvsixkedstigssdutilydhpsedaceagiphotoshituting whable composition
(photochromic coating agent 1)). 20[0167] a photochromic compound (1) [0168] [chemical formula 1]
[0169]Lens BOtAS ehiekridss TaOMseqtRI-alad eesf RIS PIHI g IBMA@matR diifaddexy6™) was

d ical b ial, Lens B .d d sufficientl d by 5%
aeous ok GG R IR 5 S0l o A CeEE o R ) A g ater for 4 minutes,
rinsed fy disgliqdyaiey ehaQrdabRYNESR; gneiherdy ?Iﬁéqu%fﬁF'éf%d)faF%aﬁQen’ 50 parts

by weight of a moisture-curing type primer "Takeseal PFR402TP-4" (manufactured by Takebayashi
Chemical Indli €arhbid))i wasinikediwihi5Q paris iynvwe ghisafiethyhsisatatinte d0depaipia mixed
liquid. To the mixed liquid thus prepared 0.03 parts by weight of leveling agent "FZ-2104" (trade name,;
manufactureds)h G#etd i I ofigg Waect nyd gnectcatiiedyii atitle @ %ig8AS@G under nitrogen
atmosphere to prepare liquid. The liquid thus.obtained was ysed as primer cqating liquid. The primer
fquid was sPHCEbAREYHS e 4 Fice S PBAL & DA RICHO B G RGN A 2" (rade name:
manufacturegc;;(& cﬁ%ﬁga%pd,’ léq:) thHhé?%‘?ﬁ?tEéi bﬁgﬁ:Bagi‘Hsf Usateppvas allowed to stand at a

e for 15 mi asti I

room temperatu 5 minutes to prepare a plastic lens having a primef coating layer of 7!.tm in film

thicknass. [QlAdiikareafigioly wicitigahetoshmnphaoatngragenrbpsepacescin svei agreanner as
described above was spin-coated on the surface of the above-described plastic lens having a primer
coating layeld@uipka)bTRd) el onaih@ esigad® bNMivdchal takiebwiareaf coating layer of the

the coating 1LJLPRY 10 ULBBPOEAA RpLrA L SER S ARG, PR AR rec by
FUSION UV Y STEN) squiiad nath Dosive Arlisipe R0 datepie ouioyt pgie g 405 nm on the

surface of the fens is 150mW after, it was subjectéd to heat 10treatment in a'thermostat of

110C for 1 hguséntiaren L& NS-B-hrayagaiotaebpemigIcoRiag |aster; Bhiefitn thigkaessatithe
photochromic coating layer to be obtained can be adjusted depending on the conditions of spin
coatingQn trs ihvertiel ahexaneciimaibss df, takc paotb estemio ovana ey ¥alivesat)esesd so as to be

40 1l.tm. 15|017£ﬁ|r\]/lethod of Preparation of Lens-G 43 parts by weight of polypropyleneglycol
dimethacryl SWQ molecular weight of 328, 10 parts by weight of trimethylolpropane

trimethacryl artg Qy L t PQ || }y P%éﬂ%]@l” te having an average
molecular wi%‘?w%%if 3 4? 1%%%5 g&%\%@%t o&%ﬁ%gﬁagnégg yCco dla’cry%te (average molecular
weight: 522, g gast ienyRiglidod ol yeistdrnasthacpdeter higrtdeyprefehbsfiauseethyl styrene dimer, and
25 parts by weight of urethane acrylate (manufactured by Daicel Corporation "EBECRYL"(trade
name)) whichORERY radiballgqygsterricabkiitnbitgnidre saficsagreentionpaypbecex polgtifeadanle curing
25 that comprising dicarboxylic acids and long-chain glycol (polyhydric
alcohol). For the dicarboxylic acid forming the polyester of the soft

segment the same dicarboxylic acid as that forming the polyester of the
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25composition. Then, to 100 parts by weight of the polymerizable curing composition thus prepared,
0.1 parts by weight of bis (1, 2, 2, 6, 6-pentmethy1-4-piperidyl) sebacate, 0.03 parts by weight of
photochromic compound (1), 1.0 part by weight of t-butylperoxineodecanate as a radical
polymerization initiator, and 0.1 parts by weight of 2, 2'-azobis (2, 4-dimethyl valeronitril) as a radical
polymerization initiator were added and mixed vigorously to prepare a photochromic curable
composition. 5Then, the photochromic curable composition thus obtained was poured into a cast
composed of g gasket made of a glass plate and ethylene-viqyl acetate copolymer and cast

oy merzat S BTG SoP R B TS D T 0k G e bt emperature o
the air oven PR GeRAHAY YReIeasRA (8! BIHIRHERdRIGARC (D Hofy A0 DBTiRTERH A} 1090C
was maintained Tor two hours. After the completion of thé polymerization, the cast was faken out of the
air oven andandsaatgdesytnacad goodu éiftdratedf asturetdgy dobiek emplteked. detnahire glass-made
cast, then put into the oven, and heated at a temperature of 110C for three hours.
15[0172]A-Compitdaetaguplis aspaaisaton arermame rekin: uk ¢ PERFEP BRa®0™ (registered trade
mark, manufactured bx Dai-ichi Kogyou Seiyaku Co. Ltd., average particle diameter: 120nm,
elongation: W/?Oltbe -tZOC, 100% modulus: 15N/mm2, solid content (urethane resin) concentration:
about 35 wej ter: | | oma sderl

crosslinkable@q(%]: w&%ﬁ?@ﬁﬁ%ﬁ%@gﬁ%ﬁe ﬁgdéeg%%rk, manufa?gﬁg:jybﬁygg;%g%rgg&you
Seiyaku Co. ditglcoh\trelgeap pisicle( diayietes: A0QB)Y|glovigaiisly. 75026pigpyPeta 100% modulus:
2N/mm2, solid content (urethane resin) concentration: about 38 weight %, water: about 62 weight %,
contains 25pdf/E8)EbVees. dteYetlsiERIORYEAISSMkEBIE) YER; Toh KRt emetAYSeTe (registered

trade mark, mangf?@tur?g ?{ NICCA CHEMICAL;.CO., Ltd., average particle diameter: 80nm,
elongation: Q5495 @(C 0 ,‘i‘OWoynl?(?dmm\'l llr?rqu, solid content (urethane resin) concentration:

about 35 We'Blj\l@}géj] %qy%gpélrt b ¥eigt %&%&i@,s @W&% qetiver skgleton, crosslinkable).

1J4: "HYDRAN WLS-213" (registered trade mark, manufactured by DIC 5Corporation, average particle

diameter: 12(hwantilongatinpride8or digr sBE copaty medolush 6 bon2 deslidi bedteri (urethane resin)
concentration: about 35 weight %, water: about 65 weight %, contains polycarbonate-derived skeleton,
uncrosslinkaBfg)nest endcield Regsuant iRy Aate cpel iR GhIB) 2aiailasic FOhERIEK USSUNIOTO

CHEMICALS, Ltd,, particle diameter: 70nm, elongation: 10%, Tg; -10C, solid content
(arethane rol) SHFROHARUC BRI g WGP b SHAIGHO e GO
polycarbonajgs(erved skelegs N Grassiapigs d¥ abituerysidsRerdion Rf Yesthangresin

not-corresponding to 15A-Component {aqueous dispersion of uréthane resin containing no
polycatimonaEderivecegkadetpal] y1I6°C S ERE RE XAm9 niegigiestst dsige-neik, magmufactured by
Dai-ichi Kogyou Seiyaku Co. Ltd., average particle diameter: 150nm, elongation: 330%, Tg: 30C, solid
content (uretbelfavieBintBerzsahtiba:RAyesty 2esisidiadngontadis! pas/dwerkthertbérived

skeleton, crosslinkable), 1J7: "SUPE%EXSOO" %{?%ifgere tradﬁ m?rk, manufactured by Dai-ichi
Kogyou SeiyARAEH I BRiSANEE- YA LATHEs AihHertt: GatlBRY £86@04! £ -40C, solid

content (urethay é?éﬁ‘%aFf?EF&“&%Fi%rPBB%§Pe",Yﬁ%g)*PB?//%o‘?QWFﬁW'§ RS RRI Rfveq skeleton,
crosslinkable). 25[0174]B-component: Aqueous dispersion of polyester resin: Pl: "VYLONA

MD-1930" (registerpdiyedemaiy,mamdapiamed T PN ARSdCQ-i 4 pRf éaibROCLOBIMbanaverage
molecular weight: 20000, solid content (polyester resin) concentration: about 31 weight %, water:
about 88 werfin Ve, ethglehprgleisithiondbutghetaba b and masigielsy abpy \BPRIOAEL MD-1985"
(registered trade mark, ,manmfactured b}/ TOYCf)BO CO., Ltd. Tg: -20C, number average molecular

weight: 25008, BalitAcohte QU9 VLG c8ﬁ&éﬁﬁ&(@6ﬁf5 BOCRNQHICH R r%fbout 64
neaht Y e R LRI SN OLE SHIPERURERI” (euiered vace
weight: 250065 is6)lireesinégnt (polyester resin) concentration: about 25 weight %,
[0063] The glass transition point (Tg) of the polyester resin is a value
25 measured the same manner as described for the above-described

A-component.

[0064] The number average molecular weight of the polyester resin suitably
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10water: about 75 weight %) [0175] C-component: Sol of inorganic oxide fine particles: SOLI.:
methanol dispersion sol of complex inorganic oxide fine particles comprising zirconium oxide: 11.7
weight %; tin oxide: 77.6 weight %; antimony oxide: 7.0 weight %; and silicon dioxide: 3.7 weight%
(solid 15content concentration (concentration of complex inorganic oxide fine particles): 30 weight %,
pH: 8.3) SOL2: methanol dispersion sol of complex inorganic oxide fine particles comprising tin oxide:
12.0 weight %; titanium oxide: 61. 3 weight %,; zirconium oxide: 14.3 weight %; and silicon dioxide:
12.3 weight% (sqlid i content concentration é?gnct ntration ofécg%l 6?(% anic oxide fine particles):
30 weight %,u FE8) SO GG H[SGESF S eo?%%gﬁp? X rgfail)nl id2%ie particles
comprising t%}rgf@gbﬂ};@,w%@e‘y@ﬁt@@@jg%g@gg; 61. 3 weight %; zirconium oxide: 14.3 weight %;
and silicon dioxide: 12.3 weight% (solid 25content concentration (concentration of complex inorganic
oxide fine pdrioESs): rewe @ kUt ap b 68 ¢t D Lt A erabthamaladisi ersiopad geef @oreplexvirasrganic oxide
fine particles comprising tin oxide: 14.3 weight %; zirconium oxide: 74.6 weight %; and silicon dioxide:
11.1 weightodeasit @i riheonse i Rie ! (BShEEATRID & biUbAiggseriyY(ErROXIME fine particles): 38
weight %, pH: 7.5 . SOL5: aqueous dis éarsion ]sqol of éom lex inar anirf) ogi e fine particles 5
compris%g ARG SE L JHYET i TGRS D R B Fe HRFUIRD Hioxide: 11.1 weightos
(solid content eaNGRIHIHRAELIEBNERLOK o MR Raoraaircaisle SRepaTBEiRRY RONVSight %, pH:
8.7) SOLG6: aqueous dispersion sol of complex inorganic oxide fine particles comprising tin oxide: 77.4
weight %; zircBhient oxéteaiyddofeigit $61 windrilOantimony oxide: 9.7 weight% (solid content
concentration (concentration of complex inorganic oxide fine particles): 30 weight %, pH: 10.3) [0176]
E-componentfhiteraigiublaldrthic solvent: EG: ethylene glycol EG1: ethylene glycol
mono-isopropeél tkﬁ;’?l_Sg@A: diacetone alcohol MeOH: methanol TBA: t-butanol DEB: diethylene
glycol mono-b Rjie &t Iqst.e&b%pylene glycol-n-propyl ether 20PNB: propylene glycol-n-butyl
ether BIYB: etpyjens alycalianeriitybsinerdRL67s Melpd of Reanmagas of SoatingiGRmposition for
Hard Coating Laver: Preparation of Hard Coating Compasition-1: 2577.9 g of
y-glycidoxyp[opgiejnreshxivysilaen toaetB. poief petias tisheysiane wipohyarst @sragiarganigesilicon
compound, 30.8g of t-butyl alcohol, 82.0g of diacetone alcohol, 20.0 g of methanol which are as an
organic solvah!espid A udilcesparrieRnt TriaaufaseréaenyanerntaihMY afotlg Co., Ltd.

"L-7001" (trad mixed t .a solution thereof. While stirring t lption th
orepated vighoUE o LD o620 O GiloP A7 96 § B G0 ALE A AAE ISR acded to the

solution, anqaaierteiminatin Mg RdGiHeM SYMHRHRRS FPREAYSS I RP AERGIAGNGHO g of tris (2,

4-pentanedionate) aluminum (Il1) were addéd to the solution, stirred for one hour, thereafter 182 g of
methanel dispersificreneftgpraplei isquipaicarxisief Hnepariiclesobpatll st ries)ivn . oxide: 11.7

weight %; tin oxide: 77.6 weight %; antimony oxide: 7.0 weight %; and

may be preferably from 10 to 50 wt % . By the use of the aqueous
dispersion of the polyester resin satisfying such range of the concentration,
the concentration of the polyester resin obtained is easily controlled. The
aqueous dispersion may contain such a water-soluble organic solvent as

20 detailed below in the amount of 1/3 or below of water used.
[0067] As the aqueous dispersion of the polyester resin that satisfies the
above-described requirements, commercially available one may be used.
Specifically, “PESRESIN” series (manufactured by TAKAMATSU OIL FAT
CO., LTD. and trade name), “VYLONAL"” series (manufactured by

25 TOYOBO CO., LTD. and trade name), “ARON MELT” series

(manufactured by Toagosei Company, Limited. and registered trade mark,

etc. are exemplified.
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10silicon dioxide: 3.7 weight% (solid content concentration (concentration of complex inorganic oxide
fine particles): 40 weight %) were added and stirred for 24 hours to obtain the Hard Coating
Composition-1. [0178]Preparation of Hard Coating Composition-2: 88.3 g of
y-glycidoxypropyltrimethoxysilane as an organic silicon 15compound, 30.8 g of t-butyl alcohol and
102.0 g of diacetone alcohol which are as an organic solvent, and 0.3 g of silicon surfactant
(manufactured by Dow Corning Toray Co., Ltd. "L-7001" (trade name)) were mixed together to prepare
a solution th lution vigorously, a mixture of 52.0 g of water and 26 g of 0. 05N
hydrochlorict@%f%;]/ '3 0ea v ". "a"~; a sftet tethination of the addition, stirring was
continued fOT@?HPCFFﬁmEP%rﬁ&Si AIAS 62 ATRAIRAP AN R UL éHE dyere added to the
solution, and stirred for one hour. Thereafter, 234g of methanol dispersion sol of complex inorganic
oxide fine pamicleggcmxisiad itive pade cllss [ @raighipontaniane adae: BY. &daemght %; 25zirconium
oxide: 14.3 weight %; and silicon dioxide: 12.3 Wei/g%ht% (solid content concentration (concentration of
complex inofgaFcnpanenind hariiasti 36 Wlgkt ob t pei 6 8) elcreahtitib aeth E0sBIeE0PAENd stirred
for 24 hours to .obtain the Hard Coating Co sition-2, [0179]Preparation of H rg Coating.

Compostionts MU BYFHr P e AR H BUAGLS-HERE BETic Sy ae R LSFRGRn 30.8 g of
t-butyl alcohehandr1 92,8 phAiscelaNRaIcoRe! e Rays: AkAQErania SPIVSHG A dhsd g of silicon
surfactant (manufactured by Dow Corning Toray Co., Ltd. "L-7001" (trade name)) were mixed together
to prepare arseitgival frereahd\dilastonngdixn satetiohthigdrausiyoatimixtiagerf Gh e afovater and 26

g of 0. 05N hydrochloric acid was added to the solution, and after termination of the addition, stirring
was continué@RORYEL0 hours. Then, 5.0 g of tris (2, 4-pentanedionate) aluminum (1) were added to

the solution, irred.for one hour. Thereafter, 234. g of methanol dispersion spl of complex
inorganic oxHBRRL par IR HES 16 T WO R Do B 6 weight 6,
and siieon iawee: i3 Wrighie el prarrentiRlian A on0 pratigipn ot rmplex inorganic
oxide fine particles):30 weight%) were added to the solution and’stirred for 24 hours to obtain the Hard
Coating Conprpsitibes f[@hG01FryanipleXidrepaiatig @f Ritngati ororosEicomp26e1ygeof
"SUPERFLEX 420" (U1) as A-component, 20g of "VYLONAL MD-1930" (P1) as B-component, 160g of
water and 0.BgstforZ 2laBqrial R et daay DE0CoRit® TR0 Lkt Gfad®n&&)dvere

weighed and stirred at a temperature of 20-25C fqr one (1) hour ta prepa ixture. Then, while
StrTing the nRUFOH NEGHRER 55 68N G AP SPGB, Shrblet Fr el fine
particles comprisig dnedAahiZPoreigi Yo oiianidmnsisde: 61. 3 weight %; zirconium oxide: 14.3
weight %; and silicon dioxide: 12.3 weight% (solid content concentration (concentration of complex
inorgan® oxjiofing akigas):che wieiglt )03 Q-2pamporermprneheyref @dded tritharyixture, and
stirred at a temperature of 20-25C for three (3) hours to obtain the Primer Composition-A of this
invention (seRarTibR di prpeite o6 @opaes tioa0R A Dseeest B @ foABBITBISHIThEhECITIBR stability of
Primer Compasition-A is a_value evaluated by a method in which the primer composition thus prepared
is stored at ﬂé%ﬁ%?gﬂﬁﬁ;g >, and then the physical properties of the primer composition itself and

the physical Rﬁeﬁﬁtiesrﬂfem%%aﬁ?) tigg-_@é(ﬂ@é‘tﬁaﬁqef@ﬁﬁ ﬁ¥%ﬁgﬁgﬁy@mgﬁ% donot they are

equivalent to Initial values thereot. Blending amount Is shown in 1] In Table-1: The
blending amareissabeigehda-amacieiisr aredipycaRgérs ihay akei dheamatsnt Silthe water
contained in the aqueous dispersion of resin, and the amount of water-soluble organic solvent, and
15the 2fhourttr ghtné welteetbsaeeidi pathy sut@iohdayaniy sridefineasaatidiepeefiddhe amount of

water-soluble organic solvent are not described in the columns of D-companent (water) and
B omomor T L e AP R SRR HoBto QR L BT TR (water) and

E-compone %ﬁ%&iﬁ%’%ﬁ%ﬁf«%ﬂ@?ﬁﬁ?@%}ggﬁ%tﬂi‘ﬁ WGP ORANRINRE JAME BRHROUS

dispersion of resin and’in so e water in order to prepare the Primer Composition-A
other than the vearireelesleres gaiecs ovens firdtiue bleoding eenntiythe svaispaiciedlmorganic
solvent are described. The blending amounts of each of the components which are converted to a part
by weigh of AatshiSoheite QRGO eid Storugkettabliitg andnihe cofryusidi prRIéROAthe coating film
are shown in Table-2. With respect to a plurality of E-components, values optained by conversion of

the totaPamdii $Rb RISk & SHMA RS YA Boint that they are dispersed homogeneously

in the primer composition for an optical article.

S
WX (IE

[0072] For the water soluble organic solvent used for a dispersing
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[0182] Formation of Primer Coating Layer and Hard Coating Layer: Production of Laminate: Lens-A
was used as an optical base material. Lens-A was degreased sufficiently by acetone, and rinsed by
ultrasonic for five minutes with 10 5weight % aqueous solution of sodium hydroxide. Then, Lens-A
thus treated was coated with the Primer Composition-A by dip-coating at the pulling-up speed of
5cm/min. and dried at a temperature of 80 C for 10 minutes to form a primer coating layer having the
refractive index of 1.66 and the film thickness of 1.2 Rm (production of an optical article). Thereatfter,
Lens-A 10thus treated was cooled to room te rature, coated with the Hard Coating Composition-3
e IS et

by dip-Coatian%qltlﬁ@ Qi %%n%%%ggn f 28 ) A CUred At ?8&1%0&5?8?9”8 19 r?8|l’two hours

to obtain a piaalicdRBE ERMINGHR) (13\ERA adarnth £PaiNg laysBidR Mo &lg thickness formed on the

afore-mentioned primer coating layer (film thickness:1.4m). 15[0183]Evaluations were carried out for
the plastic lemetiapiethii& ¢tome;r ceahipd sayritghcetion &adimettiyigtayamivib, respetialp leaich of the
evaluation items shown in (1) to (6) described below. As a result, the plastic lens has evaluations in
which appea¥&ffle 1:0, appearance 2: 0, steel wool abrasion resistance: A (Ikg), B (3kg), adhesion:

100/100, boili adhesign (five hours): 100/100, impact resisiance: 225q. Results ohtained were
summazod 107 Abie-3 1oL FVALABh Hethe PR i o EBR R S OF (e g Erance of
the plastic legg,RRviBmAhHBHIESH PRCRMADIUINVRREARER ELbARFATEING dRapatbad in which the
lens having these coating layers was irradiated with light of a high-pressure mercury-vapor lamp to
throw its projeeted onageat entspbuiete PRt soidl ohsespation catijuatiohevas eaoieatvisoaly.
Evaluation standards are shown below. 0: nonuniformity of coating layer is not observed. 0: no

special probRIhHUEHRTS| dhadTeR 6reaheastder bpl naraantcoeniiafine AaErRl@sdUe to lines
on the order of 4-9 lines is observed. X ;.defect due to lines of 10 or above or cissing-like pattern or

both is obseR%H,p %K f&%ﬁ%aé?é%t%'gﬁpfé%a%g.' ?%‘5] (2) Appearance-2 10A haze value of the

plastic{gns Q@W]t%ergﬂpbp%ﬁi%laﬁmm Htef FHS@%FE BhaLFRE £aRfingyigre measured
by the use of a "Haze Meter NDH 5000"(manufactured by NIPPON DENSHOKU INDUSTRIES CO.,

LTD. (trade naspe))sethmegdree péfapatsl waseervahgried Byots tifforancedpretsalbhe tiash (A haze
value). Evaluation standards are 15shown below: 0: A haze value 0.00-0.10 O: A haze value 0.11-0.15.
A: A haze vdlaeds 18-6.20-X. 0 Adiazd Wiy PPHNHAt BBbleeYOA @ &t epRIItRE: (haze value of the plastic

lens having the pri ing layen-(h lue of the plastic lens before coating) [0186](3) Steel
Wool AbrasiDIRRUREATLE! TR S RENE O S BTRA PR VA<D LA Tt ines wit
steel wool ( '@QN&BM&H‘P&E%M@%”W@HW@H f%%ﬁfﬁﬁl@sﬁl‘hﬂ_’&%ﬁéﬁefg ANES wHH-) under a

load of lkg and 3kg to visually evaluate degree of sCratches. Evaluation critefia are shown below. A:
hardly seratafiet (edasateheraiserescheinlyss thastb g ofisualg Dhsataed) aBruexdasyely slightly

scratched (a case where scratches from 5 to less than 10 are visually observed)
HORIBA, Ltd.).
[0075] Sol of the complex inorganic oxide fine particles may be also
commercially available; for example, “HX series” “HIT series” “HT series”
“HZ series” “AMT series”, etc. manufactured by NISSAN CHEMICAL
20 INDUSTRIES, LTD. are exemplified. Among them, HX series” “HT series”
and “HZ series” may be preferable, taking high refractive index and

dispersion-stability into A-component and B-component into consideration.

[0076] Water (D-component)

The primer composition for an optical article of this invention comprises
25 water (D-component).
[0077] The water for D-component includes water contained in an aqueous

dispersion of urethane resin as A-component in the preparation of the
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C: slightly scratched (a case where scratches from 10 to less than 20 are 5Svisually observed) D:
clearly scratched (a case where scratches of 20 and above are visually observed) E: peeling of a hard
coating layer occurs. [0187](4) Adhesion: 10The adhesion of a primer coating layer and hard coating
layer to a plastic lens was evaluated by a crosscut tape test according to JIS D-0202. That is to say:
100 squares were made by cutting the surface of the hard coating layer at intervals of about 1 mm
crosswise. Then, a cellophane self-adhesive tape ( "Cellotape" registered trade mark, manufactured

b \N CO., LTD.) was adhered tightl h : sub ly the celloph
soi-adnesnB DS BT qleles Foaaciah s e S R R R S e

peeling, the RMbe e BRIV NICEHE® ey sr anRling fayrr semained Mips Meanuled:dp1881(5)
Boiling Adhesion Test: 20A plastic lens as a test piece was immersed in boiled distilled water every
one hour, angastitastovgsdiaiay outdiittiei bodeddistbed oz diterofipirgtiops efiwater off the
plastic lens, the plastic lens thus treated was allowed to stand at room temperature for one hour,
thereafter, tH8a{8he5BA AmgiSPANFARSBIRGIEAY D Bk aqHRMISIHispersbeibaldeetyBEE in above (4).

25 As fqr a plastic | intaining the adhesion, such carried il the boiling
rcachesive Tl T BICSHILTS AR URREL Gl (LSt o E UG DR IS05E ¢, number of

squares remaif Bh MR aBHECH k3 §3HD  EpApbREstSIARRFI ek Y i weightinad §9. 320, 509,
80g, 959, 1129, 138g, 151q, 1749, 198g and 2259 were dropped from the height of 127cm to the

middle of thedkgplastinigmseat intest pircadoéotreasing order of weight to evaluate on whether or not
the plastic lens was cracked. The results of evaluation were shown by maximum weight of the steel
ball. [0190][HR&APleB 192 pae 9AritRigloft PaFer edprabitbivs - el DR AMRE COBHPBKitRIhs-B-S
were prepared in suchs%%aiﬁner ? that of Primer ComPosition.-A, except that aqueous dispersion of

urethane resin '(WQro% )YV éBgsSHEBé'& A%t Boﬁ’ﬂ&%rj péBfﬁ’Y -component), inorganic oxide
fine pajpclesdycomRaRa Rk YatE RarRTRP N SR AN A5 SRUR A PAB YN GPOUYSHTHErcCOmponent)

which are shown in Table-1 15 were used. Blending amounts of each component were shown in
Table-land Tedderdg [(sh2s] Brod titip e edtibaginate cudt ky ariation cBlapiisitinseh tatoibatés)y having a
primer coating layer and hard coating layer were produced in such a manner as that of Example 1 to
evaluate 20tRdRT)@X0Bst ith the-seaien el othratsah.8) ! a9etis e UaNiA QI RIEIIGAY ind plastic
base materials shown in Table-2 respectively were used. Results of the evaluation were shown in
Table-3. [Ol@fﬁ mparative Examples 1-8] Preparation of Primer Compositions-T-Y, AA, and AB:

25Primer Comg%' iWactfgr'-\édﬂ'ﬁ)Ié% %;ﬁ(p%qg@qi SHSPn SRRRRer as that of Primer

Composition-A, except that aqueous JISPersions of urethane resin (A-component), aqueous

dispergigns ofiyedigieresom (Bsioropdenih eriganiaroxitie it patigesséCacomponent), water
(D-component) and water-soluble organic solvent (E-component) as shown in Table-1 respectively
were used. BYSHEInSOAHRDBrASISNEacIP bernb dFeAD@RNSRbIVIT INCTWBLE R Utlislemani ¢

5[0193]Production of Laminate and Evaluation: Plastic lenses (laminates) having a primer coatin
aver and o 0 B0 )G AL BrORURLE PLITE D LERFR o o GH{EEh WREht that the

e oSS o/ D oo sl R T shovn
[0194] [Tablgihk particles is used as the afore-mentioned C-component, its dispersing
20 medium is used as water-soluble organic solvent. The water-soluble organic
solvent is defined as an organic solvent having the solubility in water at a
temperature of 25°C of 5 weight % or above.
[0080] As the E-component, alcohols such as methanol, ethanol, isopropyl
alcohol, n-butanol, t-butanol, etc.; organic solvents having 2~7 carbon
25 atoms and hydroxyl groups of 2 or above in a molecule such as ethylene
glycol, propylene glycol, diethylene glycol, dipropylene glycol,

cyclohexanediol, trimethylene glycol, tripropylene glycol, 1, 2-butanediol,
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Primer position No. A component Urethane resin not- contained in A-component B component C
component D component E component Compound Blending amount (a) Compound Blending amount
(0) Compound Blending amount (g) Compound Blending amount Kg) Blending amount Kg) Compound
Blending amount (K) Compound Blending amount Kg) A 1.11

1, 3-butanediol, 1, 4-butanediol, 1, 4-butendiol, hexylene glycol,
trimethylol propane, pentaerythritol, 1, 5-pentanediol glycerin, glycerin
monoacetate, etc.; ethers such as ethylene glycol monomethyl ether,
ethylene glycol monoisopropyl ether, ethylene glycol monoethyl ether,

5 ethylene glycol mono-n-propyl ether, ethylene glycol mono-n-butyl ether,
ethylene glycol mono-t-butyl ether, propylene glycol monomethyl ether,
propylene glycol monoethyl ether, propylene glycol mono-n-propyl ether,
propylene glycol mono-n-butyl ether, propylene glycol monomethyl ether,
acetate, propylene glycol monoethyl ether acetate, dioxane, etc.; and

10 ketones such as diacetone alcohol, etc. are exemplified. Specifically,
organic solvents having 3~9 carbon atoms and an ether bond or carbonyl
bond in a molecule and one hydroxyl group in a molecule such as diacetone
alcohol, ethylene glycol monoisopropyl ether, ethylene glycol monoethyl
ether, ethylene glycol mono-n-butyl ether, ethylene glycol mono-t-butyl

15 ether, propylene glycol monomethyl ether, propylene glycol monoethyl
ether, diethylene glycol monobutyl ether, dipropylene glycol-n-propyl
ether, etc.; and aprotic polar solvent such as N-methylpyrrolidone, N,
N-dimethylformamide, dimethyl sulfoxide, etc. are exemplified.
Specifically, in order to enhance the wettability of the primer composition

20 to an optical base material and to exhibit the effect of suppression of
repellency and to maintain the storage stability of the primer composition,
it is preferable to use methanol, ethylene glycol, propylene glycol,
diacetone alcohol, propylene glycol mono-n-butyl ether, ethylene glycol
mono-butyl ether, diethylene glycol mono-butyl ether or dipropylene

25 glycol-n-propyl ether; these may be used independently or as a mixture of
two or more kinds. Taking the wettability of the primer composition to a

plastic lens and transparency into consideration, it is preferable to
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comprises propylene glycol mono-n-butyl ether. This E-component is used
independently or as a mixture of two or more kinds.

[0081] Blending amount of each of the components

Blending ratio of each of A-component and B-component and C- component

The primer composition for an optical article of thisinvention comprises
(A) urethane resin, (B) polyester resin, and (C) inorganic oxide fine
particles.

[0082] Taking the refractive index and appearance of the primer coating
layer formed, the impact resistance of an optical article, the adhesion of the
optical base material and a hard coating layer or a photochromic coating
layer, etc. into consideration, the blending amount of these components
should be those described below:

[0083] That is to say; to 100 parts by weight of A-component (when using
aqueous dispersion, solid content obtained by concentrating and drying the
aqueous dispersion of urethane resin: weight of urethane resin),
B-component (when using aqueous dispersion, solid content obtained by
concentrating and drying the aqueous dispersion of polyester resin: weight
of polyurethane resin) is 10~95 parts by weight and C-component
(hereinafter, when showing the blending ratio of each of components to this
Resin, it is sometimes described as blending ratio to urethane resin) is
70~300 parts by weight.

[0084] When B-component is less than 10 parts by weight, the
dispersion-stability of inorganic oxide fine particles (C-component) to
urethane resin (A-component ) as a main component of a primer coating
layer is not sufficient and a laminate etc. obtained is whitened; so, it is not
preferable. On the other hand, when B-component is 95 parts by weight or

above, the adhesion to an optical base material lowers; so, it is not
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preferable.

[0085] When C-component is less than 70 parts by weight, the primer
composition obtained has not sufficient high refractive index and the
impact resistance after lamination of a hard coating layer lowers; so it is
not preferable. On the other hand, when B-component is 300 parts by
weight or above, the primer coating layer obtained is whitened, the
adhesion to an optical base material lowers, the impact resistance of an
optical article lowers, etc.; so it is not preferable.

[0086] Taking the dispersion-stability of the inorganic oxide fine particles,
the adhesion to an optical base material, the impact resistance of an optical
article into consideration, to 100 parts by weight of urethane resin,
B-component is preferably 20~90 parts by weight, more preferably 30~85
parts by weight. C-component is preferably 80~205 parts by weight, more
preferably 100~200 parts by weight to100 parts by weight of urethane

resin.

[0087] (D) Blending amount of Water

According to the present invention, water (D-component) is used in
150~2300 parts by weight to urethane resin (A-component). When water
used is 150 parts by weight or below, the storage stability is not sufficient.
So it is not preferable. When water used is 2300 parts by weight or above, a
flat primer coating layer is hard to be formed. So it is not preferable. By
adding water in the above-described range, the primer composition for an
optical article of this invention can enhance the storage stability in higher.
When the primer coating layer is formed by applying the primer
composition by means of a dip-coating method, coating, the primer
composition has to be stored in a dip-coating cell for along periods. It is,

therefore, specifically useful to use water in the above-described range.
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[0088] It is, further, preferable to adjust the blending amount of water used
in the above-described corresponding the uses of the primer composition
for an optical article of thisinvention.

[0089] Specifically, for the primer coating composition for an optical
article of thisinvention used to laminate a hard coating layer, the blending
amount of water is 150~2300 parts by weight to 100 parts by weight of
urethane resin. In that case, by making the blending amount of water satisfy
the above-described range, the storage stability is enhanced in higher and
the wettability of the primer coating layer with the hard coating layer is
improved, and therefore repellency is absent and further the occurrence of
the poor appearance such as running, etc. may be suppressed. More
preferably, the blending amount of water is 300~2000 parts by weight to
100 parts by weight of urethane resin; more preferably, it is 500~1900 parts
by weight.

[0090] On the other hand, when the primer composition is used for the
formation of a primer coating layer for lamination of a photochromic layer
(when using afirst laminate), the blending amount of water of the primer
composition is preferably 150~1000 parts by weight to 100 parts by weight
of urethane resin, more preferably 150~500 parts by weight. In that case, by
making the blending amount of water satisfy the above-described range, the
storage stability is enhanced in higher and a primer coating layer having a
given film thickness and smoothness can be easily formed.

[0091] The blending amount of water includes water contained in an
aqueous dispersion of urethane resin, water contained in an aqueous
dispersion of polyester resin, and water contained in an aqueous sol of
inorganic oxide particles.

[0092] Blending amount of (E) water-soluble organic solvent
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When water-soluble organic solvent (E-component) is used in accordance
with thisinvention, it is preferable to use 30~700 parts by weight of
water-soluble organic solvent to 100 parts by weight of urethane resin.
More preferably, it is used in 50~700 parts by weight. Since the blending
amount of the water-soluble organic solvent meets the above-described
range, the wettability of the primer composition to an optical base material
(specifically, a plastic lens) is improved, and is applicable to various kinds
of plastic-made optical base materials. Further, since the blending amount
of the water-soluble organic solvent meets the above-described range, the
poor appearance such as running, etc. may be suppressed, the drying
characteristics of the primer coating layer is improved, the impact
resistance and abrasion resistance are also improved.

[0093] With respect to poor appearance of the primer coating layer such as
running: there are two types of plastic lenses, one is a mono-focal lens (a
distant vision lens), the other is a bi-focal lens for both distant and near
vision equipped with a near vision lens (that is “small lens” (kodama in
Japanese)) to the front of a mono-focal lens (a distant vision lens). Similar
to the mono-focal lens, when the primer coating layer is formed on the face
of the small lens of the bi-focal lens, there occurs running of the primer
composition applied to periphery of the small lens projected from the
mono-focal lens. However, in cases where the water-soluble organic solvent
(E-component) is used in the primer composition, poor appearance caused
by running on the periphery of the small lens is suppressed.

[0094] In order to improve the wettability of the primer composition and to
form the primer coating layer having an excellent appearance and in order
not to occur the decrease in the impact resistance and abrasion resistance,

the weight ratio of E-component to 100 parts by weight of A-component is
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preferably 50~650 parts by weight and more preferably 70~600 parts by
weight. The water-soluble organic solvent exhibiting most excellently the
above-described effects is exemplified by propylene glycol —n-butyl ether,
ethylene glycol-mono-butyl ether, diethylene glycol butyl ether or

5 dipropylene glycol-n-propyl ether. Weight ratio of propylene glycol
—n-butyl ether, ethylene glycol-mono-butyl ether, diethylene glycol butyl
ether or dipropylene glycol-n-propyl ether to 100 parts by weight of
urethane resin is most preferably 30~100 parts by weight. In such weight
ration as described above, most excellent effect can be obtained. When

10 propylene glycol-n-butyl ether, ethylene glycol-mono-butyl ether,
diethylene glycol butyl ether or dipropylene glycol-n-propyl ether is used
in a mixture with another water soluble organic solvent, the total weight
thereof is preferably 70~600 parts by weight to 100 parts by weight of
urethane resin.

15 [0095] The amount of E-component includes that of water-soluble organic
solvent used as a dispersing medium for inorganic oxide fine particles of
C-component.

[0096]

Other Optional Components:

20 It is, further, preferable to add aleveling agent in the primer composition
for an optical article used in this invention for the purpose of the
improvement in the smoothness of the primer coating layer obtained.
Known leveling agents may be used without limitation, and preferred
examples include silicone series, fluorine series, acryl series, vinyl series,

25 etc. The leveling agent may be added in such an amount that it exists
preferably in 10~10000ppm, more preferably in 50~5000ppm in the primer

composition.
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[0097] Method for preparing a primer composition for an optical article

of thisinvention:

The primer composition for an optical article of this invention can be
prepared by mixing (A)-component, (B)-component, (C)-component and
5 (D)-component, and (E)-component and other components, if necessary.
The order of mixing each of these components is not specifically restricted,
but mixing is carried out by known methods. According to one of most
preferred embodiments of thisinvention, in order to improve the
dispersion-stability of the inorganic oxide fine particles in urethane resin
10 andto improve the storage stability of the primer composition obtained
while suppressing whitening, it is preferable that aqueous dispersion of (A)
polyurethane resin and aqueous dispersion of (B) polyester resin, in the
above-described given blending amount, are mixed at a temperature of
10~40°C for 30mins.~48 hours to obtain a mixture, then the mixture thus
15 obtained is mixed with aqueous sol or organic solvent sol of (C) inorganic
oxide fine particles in the above-described given blending amount to obtain
a mixture, and then the mixture thus obtained is mixed with remaining
D-component at a temperature of 10~40°C for 30mins.~48 hours so as to
amount to the above-described given blending amount to prepare the primer
20 composition for an optical article.
[0098] The primer composition for an optical article of this invention can
be prepared by mixing the above-described each of components in such a
guantitative relationship that satisfies the above-described blending
amounts, but the solid content of the primer composition for an optical
25 article may be preferably from 3 to 35 weight%(That is to say, when the
whole of the primer composition for an optical article is taken as 100

weight %, it is preferable that solid content is from 3 to 35 weight%). Since
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the concentration of the solid content of the primer composition for an
optical article satisfies the above-described ranges, the control of the film
thickness of the primer coating layer formed is made easy and the
improvements in the impact resistance and the adhesion are made easy.
[0099] When the primer composition for an optical article is used for the
improvement in the adhesion of an optical base material to a photochromic
coating layer (that is, it is used for afirst laminated article), the
concentration of the solid content of the primer composition for an optical
article may be preferably from 15 to 35 weight %. By setting the
concentration of the solid content of the primer composition for an optical
article within such range, the control of the film thickness of the primer
coating layer is made easy and a first laminated article obtained exhibits
excellent properties.

[0100] The concentration of the solid content of the primer composition
for an optical article can be converted from the blending ratio of the primer
composition for an optical article and can be obtained by concentrating and
drying the primer composition.

[0101] Next, an optical base material using the above-described primer
composition for an optical article is described:

[0102] Optical base material

In this invention, the primer composition for an optical article of this
invention is used for the improvement in the impact resistance of an optical
base material, specifically, plastic lens. Illustrative examples of a plastic
lens material (resin) include polycarbonate-series resins,
acrylic-or-methacrylic- series (hereinafter referred to as just “(meth)
acrylic) resins, allyl-series resins, thiourethane-series resins,

urethane-series resins and thioepoxy-series resins.
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[0103] Photochromic optical base material

The primer composition for an optical article used in this invention has
excellent adhesion, specifically with (meth) acrylate-series resins,
particularly, with (meth) acrylate-series resins formed by curing a
composition comprising polyfunctional acrylate having three or more
(meth) acrylate groups and di (meth) acrylate having alkylene glycol chain
having 2~15 repeating units. Since such (meth) acrylate-series resins have a
large free space, they become a (meth) acrylate-series resin having
excellent photochromic properties (that is, a material for photochromic
optical base material) when they contain a photochromic compound. The
primer composition for an optical article of thisinvention can be suitably
used for a photochromic optical base material comprising such (meth)
acrylate-series resins.

[0104] Since (meth) acrylate-series resins formed by curing a
composition comprising polyfunctional acrylate having three or more
(meth) acrylate groups and di (meth) acrylate having alkylene glycol chain
having 2~15 repeating units have a large free space as mentioned above,
they can contain a great deal of photochromic compound. Accordingly, the
primer composition for an optical article of thisinvention can be suitably
used for an optical base material comprising a photochromic coating layer
which is prepared by coating the optical base material with a photochromic
curable composition comprising the di (meth) acrylate-containing
composition and a photochromic compound. The primer composition for an
optical article of this invention can be suitably used for an optical base
material obtained by curing thereon a photochromic curable composition as

itis.
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[0105] In the following descriptions, the afore-mentioned photochromic
curable compositions are divided into two groups according to its
application as described below: The photochromic curable composition
used for forming a photochromic coating layer by applying it on the optical
base material and curing is taken as a “ photochromic coating agent”. And,
the photochromic curable composition which is cured as it isto form a
photochromic optical base material is taken as a “casting curable
composition”.

[0106] Illustrative examples of the afore-mentioned polyfunctional
acrylate having three or more (meth) acrylate groups include
trimethylolpropanetri (meth) acrylate, torimethylolpropanetriacrylate,
tetramethylolmethanetri (meth) acrylate, tetramethylolmethanetriacrylate.
[llustrative examples of the afore-mentioned di (meth) acrylate having
alkylene glycol chain having 2~15 repeating units include
polyethyleneglycol dimethacrylate having average molecular weight of
536, polytetramethyleneglycol dimethacrylate having average molecular
weight of 736, polypropyleneglycol dimethacrylate having average
molecular weight of 536, polyethyleneglycol diacrylate having average
molecular weight of 258, polyethyleneglycol diacrylate having average
molecular weight of 308, polyethyleneglycol diacrylate having average
molecular weight of 522, polyethyleneglycol methacrylate having average
molecular weight of 272, polyethyleneglycol methacrylate having average
molecular weight of 536, 2, 2-bis [4-acryloxy (polyethoxy) phenyl]
propane, 2, 2-bis [4-acryloyloxy (diethoxy) phenyl] propane and

2, 2-bis [4-acryloyloxy (polyethoxy) phenyl] propane.

[0107] To acomposition comprising polyfunctional acrylate having three

or more (meth) acrylate groups and di (meth) acrylate having alkylene
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glycol chain having 2~15 repeating units, another polymerizable monomer
may be added; for example (meth) acrylate such as glycidyl methacrylate,
urethane acrylate, etc. may be added.

[0108] By combining such a polymerizable monomer with a
photochromic compound, a photochromic coating agent or a casting curable
composition can be obtained.

[0109] The photochromic compound is not particularly restricted and
known compounds may be used. For example, photochromic compounds
described in Japanese Patent Application Publication (Toku-kai-Hei) No.
2-28165, Japanese Patent Application Publication (Toku-kai-Sho) No.
62-288830, International Publication WO 94/22850, pamphlet,
International Publication WO 96/14596, pamphlet, International
Publication WO 01/60811, pamphlet, U. S. Patent No. 4913544 and U. S.
Patent No. 5623005 may be used. The amount of the photochromic
compound may be properly determined according to the application of the
photochromic coating agent or casting curable composition.

[0110] Next, a photochromic optical base material prepared by using
photochromic coating agent or casting curable composition is described:

[0111] A photochromic optical base material using the casting curable

composition:

Such a photochromic optical base material can be produced by known
methods. To the casting curable composition, additives such as antioxidant,
radical capturing agent, ultraviolet rays stabilizer, ultraviolet rays
absorbing agent, releasing agent, color protecting agent, antistatic agent,
fluorescent dye, dye, pigment, perfume, plasticizer, silane coupling agent,
photopolymerization initiator, thermal polymerization initiator, etc. may be

added, if necessary. Such a casting curable composition is cast in a mold,
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for example a mold having a concave suitable for the shape of the desired
optical base material and cured by known methods to produce a
photochromic optical base material.

[0112] A photochromic optical base material using the photochromic

coating agent:

Such a photochromic optical base material can be produced by known
methods. Additives such as silicon-series or fluorine-series surfactant
(leveling agent), antioxidant, radical capturing agent, ultraviolet rays
stabilizer, ultraviolet rays absorbing agent, releasing agent, color
protecting agent, antistatic agent, fluorescent dye, dye, pigment, perfume,
plasticizer, silane coupling agent, photopolymerization initiator, thermal
polymerization initiator, etc. may be added to the photochromic coating
agent, if necessary.

[0113] An optical base material may have not a primer coating layer or
may have a primer layer formed by known primer compositions such as, for
example, the primer composition comprising moisture-curable polyurethane
resin described in Patent Literature 5.

[0114] A photochromic coating layer formed by a photochromic coating
agent may be formed by applying a photochromic coating agent on an
optical base material on which is formed a primer coating layer to cure.
While the method of curing the photochromic coating agent is not
particularly restricted, a method may be preferably used for curing by
irradiation with light such as ultraviolet rays, etc. using a
photopolymerization initiator-added photochromic coating agent.

[0115] When the photochromic coating agent is cured by irradiation with
light such as ultraviolet rays, etc., known light sources may be used without

restriction and time for irradiation with light by using the light sources may
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be properly determined depending on the specific requirements for a
photochromic coating layer such as film thickness, etc.
[0116] When the photochromic coating agent is applied on the optical
base material on which the primer coating layer is formed, no pretreatment
5 isparticularly required, but the photochromic coating agent may be applied

after the primer coating layer is cured (dried) and then cooled.
[0117] A method for applying the photochromic coating agent on the
optical base material on which the primer coating layer is formed is not
particularly restricted, but includes dip-coating, spin-coating,

10 dip-spin-coating, etc. Among them, spin-coating method may be preferably
adopted from the viewpoint of uniform of coating layer.
[0118] Next, a method for forming the primer coating layer of the primer
composition for an optical article of this invention on the optical base
material is described below:

15 [0119] Method for forming the primer coating layer

The primer composition for an optical article of thisinvention is applied
on the optical base material and curing (drying) the primer composition to
produce an optical article having a primer coating layer formed on the
optical base material.

20 [0120] The primer coating layer formed of the primer composition for an
optical article of this invention does not lower the optical characteristic of
the optical base material, specifically those of a plastic lens. Therefore, the
plastic lens on which is formed the primer coating layer may be used as an
optical article asit is. Further, an optical article (laminate) having excellent

25 impact resistance and abrasion resistance may be prepared by applying a
hard coating composition comprising inorganic oxide fine particles and

hydrolyzable group-containing organosilicon compound on the primer
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coating layer and curing to laminate a hard coating layer.
[0121] When the primer composition for an optical article of this
invention is applied to the optical base material, it is preferable to carry out
pretreatment with respect to the optical base material for the purpose of

5 improvement in the adhesion. Illustrative examples of the pretreatments
include the degreasing treatment by an organic solvent, chemical treatment
by basic aqueous solution or acidic aqueous solution, polishing treatment
by abrasive, plasma treatment by the use of atmospheric pressure plasma or
low pressure plasma, corona discharge treatment, flame treatment or

10 UV-ozone treatment, etc. Among them, the degreasing treatment by an
organic solvent, alkali-treatment, plasma treatment, corona discharge
treatment or UV-ozone treatment may be preferably used separately, or in
combination from the view point of improvement in the adhesion of the
optical base material to the primer coating layer.

15 [0122] A method for applying the primer composition for an optical
article to the optical base material is not particularly restricted, but its
illustrative example includes dip-coating, spin-coating, dip-spin-coating,
etc. Among them, the dip-coating may be preferably adopted from the
viewpoint of the productivity and uniform of coating layer.

20 [0123] The primer composition for an optical article applied on the
optical base material by the above-described methods is dried in order to
remove finally a solvent contained in the primer composition for an optical
article. It is preferable to form the primer coating layer by applying the
primer composition for an optical article on the optical base material, then

25 after the completion of application heating the primer composition on the
optical base material to remove a solvent. The heating temperature is not

particularly restricted, but may be preferably the range of from the room
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temperature to 120°C, and more preferably the range of from the room
temperature to 100°C from the view point of the prevention of the
deformation or change in color of the optical base material. The heating
time is not particularly restricted, but may be preferably usually the range
of from one (1) minute to one (1) hour, and specifically preferably 20
minutes and below from the view point of the productivity.

[0124] As afore mentioned, the primer composition for an optical article
of thisinvention has uses for improvements in the impact resistance of the
optical article and in the adhesion of the optical base material and the
photochromic coating layer. There is a case where the preferred thickness
of the primer coating layer formed of the primer composition is different
depending on each of its applications. Firstly, a case where the primer
coating layer is used for the improvement in the impact resistance is
described below:

[0125] Primer coating layer used for the improvement in the impact

resistance (production of an optical article)

In the case of the use for the improvement in the impact resistance, the
primer coating layer of the primer composition for an optical article of this
invention is usually formed on the optical base material, and then a hard
coating layer as detailed below is formed on the primer coating layer.
[0126] Flow sheets for the production of the optical articles are shown in
Fig.1l and Fig.2. With reference to those Figs., the primer composition for
an optical article of thisinvention is applied on the optical base material 1
and then dried to form the primer coating layer 2. When a photochromic
optical base material 1’ (that is prepared by forming a photochromic
coating layer 4 on an optical base material) is used as an optical base

material, the optical article is prepared in such a manner as shown in Fig. 2.
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In such a case, the primer coating layer 2 may be formed by applying the
primer composition for an optical article of this invention on the
photochromic coating layer 4 according to the above-described method, and
drying.

5 [0127] For an optical article prepared in such a manner as described
above, the hard coating layer 3 is usually formed on the primer coating
layer 2. In such an optical article, the film thickness of the primer coating
layer 2 may be preferably from 0.1 to 5.0um. Since the film thickness of the
primer coating layer satisfies the above-described range, the impact

10 resistance can be enhanced, and simultaneously, the problems of lowering
of the abrasion resistance and occurrence of crack can be decreased when
the hard coating layer is formed.

[0128] The primer coating layer used for the improvement of the

adhesion of the optical base material to the photochromic coating layer

15 (production of afirst and second laminated articles)

The primer composition for an optical article of thisinvention can
enhance the adhesion of the optical base material to the photochromic
coating layer.

[0129] A schematic block diagram for the process for production of a

20 first laminated article obtained for this use is shown in Fig. 3. With
reference to Fig.1, the primer composition for an optical article of this
invention is applied on the optical base material 1 in such a manner as
described above and dried to form the primer coating layer 2’ (production
of an optical article). Then, the photochromic coating agent which is

25 described with respect to the above-described photochromic optical base
material is applied on the primer coating layer 2’ to form the photochromic

coating layer 4 in similar manner to that for production of the photochromic
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optical base material (production of afirst laminated article).

[0130] The thickness of the primer coating layer 2° may be preferably
from 0.5pum to 20.0pum, more preferably from 1.0 to 15.0 pm.

[0131] A first laminate article has excellent adhesion between the optical
base material and the photochromic coating layer, and such a problem as
occurrence of cracks with decrease in the impact resistance caused by the
formation of the photochromic coating layer can be decreased.

[0132] The optical base material used may be a photochromic optical base
material, but may be preferable a photochromic optical base material
containing no photochromic compound in order to make the control of color
tone easy. The thickness of the photochromic coating layer 4 is not
particularly restricted, but may be preferable the range of 10~80um in order
to exhibit excellent effects.

[0133] The first laminated article obtained in such a manner as described
above may be used as it is. It is, however, preferable to form a primer
coating layer for the improvement of the impact resistance when it is used
for an eyeglass lens. A flow sheet of the laminated article (second
laminated article) of such an embodiment is shown in Fig. 3.

[0134] With reference to Fig.3, the second laminated article may be
prepared by applying the primer composition for an optical article of this
invention on the photochromic coating layer 4 of the first laminated article
in such a manner as described above, and drying to form a primer coating
layer 2. In this case, the thickness of the primer coating layer 2 may be
preferably from 0.1~5.0pm and below in order to improve the impact
resistance.

[0135] As described above, the second laminated article on which the

primer coating layer 2 is formed may be used for an eyeglass lens, etc. as
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they are. It is, however, more preferable to form a hard coating layer 3 on
the primer coating layer 2, which is obtained by curing the coating
composition comprising inorganic oxide fine particles and a hydrolyzable
group-containing organosilicon compound (a third laminated article).

5 [0136] Next, the hard coating layer is described below:

[0137] Hard coating composition for hard coating layer:

According to this invention, it is possible to laminate on the primer
coating layer a hard coating layer obtained by curing the coating
composition comprising inorganic oxide fine particles and a hydrolyzable

10 group-containing organosilicon compound. As the inorganic oxide fine
particles used for the hard coating layer, the afore-mentioned silica sol,
inorganic oxide or complex inorganic oxide fine particles may be used
without restriction. While the blending amount of the inorganic oxide fine
particles may be properly determined depending on the types of the

15 inorganic oxide, physical properties or objectives required for the hard
coating layer finally obtained, in general, the blending amount of the
inorganic oxide fine particles may be preferably determined so that the
ratio of the inorganic oxide fine particles with respect to the hard coating
layer finally obtained becomes 20~80weight %, specifically 40~60

20 weight %. The weight of the hard coating layer may be obtained by
weighting the weight of the solid content remaining after heating the
coating composition at a temperature of 120°C for three hours to remain.
[0138] The hydrolyzable group-containing organosilicon compound has a
function as a binder for the inorganic oxide fine particles and forms a

25 transparent cured product to be a matrix in the hard coating layer, and a
polymerizable organosilicon compound may be used therefore. The

organosilicon compound has an alkoxyl group as a functional group, and
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the afore-mentioned known hydrolyzable group-containing organosilicon
compound may be used without limitation. The organosilicon compound
may be used alone or in combination of two or more kinds. The
organosilicon compound may be used in the form that at least a part thereof
is hydrolyzed or in the form of partial condensate formed by condensation
of its partial hydrolysate. In this invention,

v —glycidoxypropyltrimethoxysilane,
v-glycidoxypropylmethyldimethoxysilane, tetraethoxysilane,
methyltriethoxysilane, 1, 2-bis (triethoxysilyl) ethane or partial
hydrolysate thereof or partial condensate thereof may be preferably used
from the view point of adhesion with a plastic lens or capability of being
crosslinked.

[0139] According to thisinvention, in order to prevent the crack of the
hard coating layer and the lowering of the storage stability of the coating
composition, the hydrolyzable group-containing organosilicon compound
may be preferably used in 50 to 500 parts by weight, more preferably in 60
to 400 parts by weight, and specifically preferably in 70 to 300 parts by
weight to 100 parts by weight of inorganic oxide fine particles. It may be
also preferable that the hydrolyzable group-containing organosilicon
compound is used so that the total amount of the hydrolyzable
group-containing organosilicon compound and inorganic oxide fine
particles exists in the hard coating composition in 15~50 weight%,
preferably 20~40weight%. The hydrolyzable group-containing
organosilicon compound herein described is in such a state that an alkoxyl
group contained is not hydrolyzed.

[0140] In the hard coating composition for forming the hard coating

layer, the hydrolyzable group-containing organosilicon compound is
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hydrolyzed to form a hydrolysate, then the hydrolysate is polymerized and
cured (polycondensation) in the form that it uptakes the inorganic oxide
fine particles to form a cured product for a matrix, said cured product
forming the hard coating layer comprising the matrix in which the inorganic
oxide fine particles are dispersed closely. Therefore, water is required for
acceleration of the hydrolysis of the hydrolyzable group-containing
organosilicon compound in order to form the cured product.

[0141] The amount of such water may be 20~80 parts by weight,
preferably in 20~65 parts by weight, and more preferably in 20~60 parts by
weight to 100 parts by weight of total amount of the inorganic oxide fine
particles and the hydrolyzable group-containing organosilicon compound.
When the amount of water is too small, the hydrolysis of the alkoxy group
contained in the hydrolyzable group-containing organosilicon compound
does not progress sufficiently, and therefore the hardness of the hard
coating layer obtained and the characteristics of the storage stability of the
coating composition, etc. may be possibly lowered. On the other hand,
when an excessive amount of water than necessary is used, it is difficult to
form the hard coating layer having a uniform thickness, which adversely
affects the optical characteristics of the optical base material on which the
hard coating layer is formed.

[0142] The water used may be added in the form of acid agueous
solution; and for example, inorganic acid such as hydrochloric acid,
sulfuric acid, nitric acid, phosphoric acid, etc. or organic acid such as
acetic acid, propionic acid, etc. may be added in the form of aqueous
solution thereof. Among them, hydrochloric acid or acetic acid may be
preferably used from the view point of the storage stability and

hydrolyzability of the hard coating composition. The concentration of the
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acid aqueous solution may be preferably 0.001~0.5N, specifically
0.01~0.1N. As previously mentioned, inorganic oxide fine particles may be
possibly used in the form of dispersion (sol) formed by dispersing them in
water. Therefore, the amount of the water contained in the hard coating
composition for the hard coating layer is adjusted so that the total amount
of the water contained in the aqueous dispersion of inorganic oxide fine
particles and acid aqueous solution falls in the above-described range. For
example, when the amount of the water contained in the dispersion of the
inorganic oxide fine particles satisfies the above-described range of the
amount of the water, no additional water is required. On the other hand,
when the amount of the water contained in the dispersion of the inorganic
oxide fine particles does not satisfy the above-described range of the
amount of the water, additional water is necessary.

[0143] A curing catalyst for acceleration of hydrolysis of the
hydrolyzable group-containing organosilicon compound may be added to
the coating composition for the hard coating layer. As such a curing
catalyst, known ones, for example, acetylacetonato complex, perchlorate,
organometallic salt, various kinds of Lewis acids may be used. These may
be used independently or in combination of two or more kinds.

[0144] Illustrative examples of acetylacetonato complex include
aluminum acetylacetonato, lithium acetylacetonato, indium
acetylacetonato, chromium acetylacetonato, nickel acetylacetonato,
titanium acetylacetonato, iron acetylacetonato, zinc acetylacetonato, cobalt
acetylacetonato, copper acetylacetonato, zirconium acetylacetonato, etc.
Among them, aluminum acetylacetonato or titanium acetylacetonato may be
preferable.

[0145] [llustrative examples of perchlorate include magnesium
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perchlorate, aluminum perchlorate, zinc perchlorate, ammonium
perchlorate, etc.

[0146] [llustrative examples of organometallic salt include sodium
acetate, zinc naphthenate, cobalt naphthenate, zinc octylate, etc.

[0147] [llustrative examples of Lewis acid include stannic chloride
aluminum chloride, ferric chloride, titanium chloride, zinc chloride,
antimony chloride, etc.

[0148] As acuring catalyst, acetylacetonato complex may be specifically
preferable, from the view point that for the hard coating composition used
for the hard coating layer, a hard coating layer having high abrasion
resistance can be obtained at relatively lower temperatures for a short range
of time. The acetylacetonato complex may preferably constitute 50

weight % and above, and specifically 70 weight % and above of a curing
catalyst; it is most suitable that the whole amount of polymerization
catalyst is an acetylacetonato complex.

[0149] The above-described curing catalyst may be preferably used in
1~15 parts by weight, specifically in 1~10 parts by weight to 100 parts by
weight of the afore-mentioned hydrolyzable group-containing organosilicon
compound from the view point that a hard cured film can be obtained.
[0150] An organic solvent may be added to the hard coating composition
for the hard coating layer. Such an organic solvent is a solvent for the
hydrolyzable group-containing organosilicon compound and is a dispersing
medium for the inorganic oxide fine particles. Known organic solvents may
be used as long as they have such functions and volatility at the same time.
[llustrative examples of such organic solvents include alcohols such as
methanol, ethanol, propanol, isopropanol, butanol, diacetone alcohol, etc.;

lower alcohol esters of lower carboxylic acid such as methyl acetate, ethyl
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acetate, propyl acetate, etc.; ethers such as cellosolve, dioxane, ethylene
glycol monoisopropyl ether, etc.; ketones such as acetone, methyl ethyl
ketone, methylisobutyl ketone, acetylacetone, etc.; halogenated
hydrocarbons such as methylene chloride, etc.; aromatic hydrocarbons such
as benzene, toluene, xylene, etc. These organic solvents may be used
independently or in combination of two or more kinds. Among these
organic solvents, methanol, isopropanol, t-butyl alcohol, diacetone alcohol,
ethylene glycol monoisopropyl ether or acetylacetone may be preferably
used from the view points that they have compatibility with water added
optionally and that when the coating composition is applied to be cured,
they evaporate easily to form a smooth coating layer. As described above, a
part of such organic solvents may be mixed previously with the inorganic
oxide fine particles as a dispersing medium for the inorganic oxide fine
particles.

[0150] The amount of use of the organic solvent is not specifically
restricted, but the total amount thereof may be preferably 100~2500 parts
by weight, specifically 140~150 parts by weight to 100 parts by weight of
the afore-mentioned hydrolyzable group-containing organosilicon
compound in order to obtain the storage stability and sufficient abrasion
resistance. The amount of use of the organic solvent herein described is not
an amount in case where the amount of alcohol produced at the time of
hydrolysis of the hydrolyzable group-containing organosilicon compound is
taken into consideration, but an amount in case where the hydrolyzable
group-containing organosilicon compound is not hydrolyzed.

[0151] The hard coating composition for forming the hard coating layer
may be produced by mixing the above-described components by means of

known methods. Particularly, the hydrolyzable group-containing
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organosilicon compound may be preferably mixed with other components
after the hydrolyzable group-containing organosilicon compound is
completely hydrolyzed.

[0153] Method of forming the hard coating layer (production of laminate

and third laminated article)

According to this invention, the hard coating layer of the above-described
coating composition may be formed on the optical article or second
laminated article on which are previously formed the primer coating layer
(alaminate and a third laminated article can be produced).

[0154] Fig. 1 and Fig. 2 show flow sheets in a case where the hard coating
layer 3 is formed on the primer coating layer 2 of the optical article
(process for producing a laminate). Fig. 3 shows a flow sheet in a case
where the hard coating layer 3 is formed on the primer coating layer 2 of
the second laminated article (process for producing a third laminated
article).

[0155] According to this invention, the hard coating layer 3 may be
formed by applying the hard coating composition onto the primer coating
layer 2 formed on the optical article or a second laminated article and
drying to cure. By forming the hard coating layer 3, a product having an
excellent impact resistance and abrasion resistance can be produced.
[0156] According to this invention, when the hard coating composition
for the hard coating layer is applied onto the primer coating layer 2 formed
on the optical article or a second laminated article, a pretreatment is not
specifically required, but the hard coating composition may be applied after
the primer coating layer 2 is cured (dried) and cooled.

[0157] A method of applying the hard coating composition on the primer

coating layer 2 is not specifically restricted, but a dip-coating method,
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spin-coating method, dip-spin-coating method, etc. may be adopted. Among
them, a dip-coating method may be preferably adopted from the view point
of productivity and uniform of the coating layer.
[0158] A solvent contained in the hard coating composition must be
removed (dried) finally by heat-treating the coating composition applied on
the primer coating layer 2. It is preferable to form the hard coating layer 3
by heating the coated film of the hard coating composition applied to
remove a solvent. The heating temperature is not specifically restricted, but
may be preferably in the range of 90~130°C, specifically preferably
90~110°C from the view points of the adhesion, impact resistance and
prevention of deformation or change in color of plastic lens by heating. The
heating time is not specifically restricted, but may be preferable the range
of one (1) hour to five (5) hours, specifically preferably the range of one
(1) hour to three (3) hours from the view point of productivity.
[0159] The film thickness of the hard coating layer 3 formed in such a
manner as described above may be preferably 1.0~4.0um. Since the film
thickness of the hard coating layer satisfies the above-described range, a
laminate having the excellent impact resistance and abrasion resistance can
be obtained.
[0160] Since the primer composition for an optical article of this
invention has high effect of the improvement in the impact resistance, it
may be suitably applied to a laminate on which is formed a hard coating
layer having Bayer ratio of 5.0 and above, preferably 5.5 and above.
[0161] Other layers:

According to this invention, processings or secondary treatment such as
antireflection treatment, antistatic treatment, etc. by vapor deposition of a

thin film of inorganic oxide such as SiO;, TiO,, ZrO,, etc. or by application
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of athin film of an organic polymer etc. may be applied to a laminate or a
third laminated article having the hard coating layer of the hard coating
composition for the hard coating layer, if necessary.

EXAMPLES

[0162] Thisinvention shall be described in more detail with reference to
the following examples, but this invention shall not be restricted to these
examples.

[0163] Each of components and plastic lenses (optical base material)
used in examples are described below:

[0164] Plastic Lens (diameter: 70mm, thickness: 2.0mm)

Lens-A (thiourethane-series resin plastic lens: refractive index=1.60)
Lens-B (thiourethane-series resin plastic lens: refractive index=1.67)
Lens-C (thioepoxy-series resin plastic lens: refractive index=1.71)
Lens-D (thioepoxy-series resin plastic lens: refractive index=1.74)
Lens-E (polycarbonate resin plastic lens: refractive index=1.59)

The above-described lenses were used.

[0165] Photochromic optical base materials used:

Lens-F (a plastic lens having a methacrylic-series resin coating layer
(photochromic coating layer) on the surface of the plastic lens)
Lens-G (a photochromic optical base material obtained by a casting
method)

[0166] Method of Preparation of Lens-F

2, 2-bis (4-acryloyloxypolyethylenglycolphenyl) propane having an
average molecular weight of 776/polyethyleneglycol diacrylate (average
molecular weight: 532)/trimethylolpropane trimethacrylate/polyester
oligomer hexaacrylate/glycidyl methacrylate which were radically

polymerizable monomers were mixed in a mixing proportion of 40 parts by
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weight/15 parts by weight/25 parts by weight/10 parts by weight/ 10 parts
by weight to prepare a mixture of radical polymerizable monomers. Then,
to 100 parts by weight of the mixture of radically polymerizable monomers
thus prepared, 3 parts by weight of photochromic compound (1) illustrated
by the following formula were added, and was subjected to ultrasonic
dissolution carried out at a temperature of 70°C for 30 minutes to prepare a
polymerizable composition. After that, to the polymerizable composition
thus obtained, 0.35 parts by weight of CG11870 as a polymerization
initiator (a mixture of 1-hydroxycyclohexylphenylketone and bis
(2,6-dimethoxybenzoyl)-2,4,4-trimethyl-pentylphosphinoexide (weight
ratio=3:7), 5 parts by weight of bis (1,2,2,6,6-pentmethyl-4-piperidyl)
sebacate as a stabilizer, 3 parts by weight of
triethyleneglycol-bis[3-(3-t-butyl-5-methyl-4-hydroxyphenyl)propionate]
as a stabilizer,7 parts by weight of
y-methacryloyloxypropyltrimethoxysilane as a silane coupling agent and
0.1 parts by weight of “L-7001"[ (silicone-surfactant as a leveling agent
(trade name; manufacture by Dow Corning Toray Co., Ltd.)) were added
and mixed vigorously to prepare a photochromic curable composition
(photochromic coating agent 1)).

[0167] a photochromic compound (1)

[0168] [chemical formula 1]
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[0169] Lens B of the thickness 2.0mm (thiourethane-series plastic lens;
refractive index=1.67) was used as an optical base material. Lens B was
degreased sufficiently by acetone, treated by 5% aqueous solution of
5 sodium hydroxide of 50°C for 4 minutes, rinsed by running water for 4

minutes, rinsed by distilled water of 40°C for 4 minutes, and then dried at a
temperature of 70°C. Then, 50 parts by weight of a moisture-curing type
primer “Takeseal PFR402TP-4" (manufactured by Takebayashi Chemical
Ind. Co., Ltd.) was mixed with 50 parts by weight of ethyl acetate to

10 prepare amixed liquid. To the mixed liquid thus prepared 0.03 parts by
weight of leveling agent “FZ-2104" (trade name; manufacture by Dow
Corning Toray Co., Ltd.) were added and stirred vigorously under nitrogen
atmosphere to prepare liquid. The liquid thus obtained was used as primer
coating liquid. The primer liquid was spin-coated on the surface of Lens B

15 by means of a spin-coater “1H-DX2" (trade name; manufactured by
MIKASA Co., Ltd.). Subsequently, Lens B thus treated was allowed to
stand at a room temperature for 15 minutes to prepare a plastic lens having

a primer coating layer of 7um in film thickness.
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[0170] Thereafter, 1g of the photochromic coating agent prepared in such
a manner as described above was spin-coated on the surface of the
above-described plastic lens having a primer coating layer (7 u m). The lens
on the surface of which is coated with the coating layer of the photochromic
5 coating agent was irradiated with light for 3 minutes in nitrogen gas

atmosphere to cure the coating layer by the use of UV curing apparatus
“F3000SQ” (trade name, manufactured by FUSION UV SYSTEMYS)
equipped with D valve, adjusted so that the output power at 405 nm on the
surface of the lens is 150mW/cm?® Thereafter, it was subjected to heat

10 treatment in athermostat of 110°C for 1 hour to form LENS-E having a
photochromic coating layer. The film thickness of the photochromic coating
layer to be obtained can be adjusted depending on the conditions of spin
coating. In this invention, the film thickness of the photochromic coating
layer was adjusted so as to be 40 + 1pum.

15 [0171] Method of Preparation of Lens-G

43 parts by weight of polypropyleneglycol dimethacrylate having an
average molecular weight of 328, 10 parts by weight of trimethylolpropane
trimethacrylate, 5 parts by weight of methoxypolyethylene glycol
methacrylate having an average molecular weight of 394, 16 parts by

20 weight of polyethyleneglycol diacrylate (average molecular weight: 522,
1 part by weight of glycidyl methacrylate, 1 part by weight of « —methyl
styrene dimer, and 25 parts by weight of urethane acrylate (manufactured
by Daicel Corporation “EBECRY L” (trade name)) which were radically
polymerizable monomers were mixed to prepare a polymerizable curing

25 composition. Then, to 100 parts by weight of the polymerizable curing
composition thus prepared, 0.1 parts by weight of bis (1, 2, 2, 6,

6-pentmethyl-4-piperidyl) sebacate, 0.03 parts by weight of photochromic
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100 100 100 138g [0197]As apparent from Examples 1-22, when urethane resin having a
polycarbonate-derived skeleton (A-component), polyester resin (B-component) and inorganic oxide
fine particles are used in preferable 5proportions, a primer composition having excellent storage
stability can be formed, and furthermore, a laminate having a primer coated film having excellent
refractive index, appearance, adhesion, boiling adhesion, abrasion resistance and impact resistance
can be obtained. [0198]On the other hand, when the primer compositions (T-Y, AA, AB) 10as shown in

C lea h fth
primer compsR DR AT L PSR B AL S o EPALh resistance
and impact 18giS/AnG? A {OR PITSIGOUR B BQF%“S? W%rah@%ﬁfzc'@t A5y [pample 23]

15Preparation of Primer Composition-Z:  Primer Comiposition-Z was prepared in such a manner as

that of Primet-QomgtbsitioalAr exide|d) thatcarpticas pdayensinzati onethetnat oz simefA-adogabnent),
polyester resin (B-component), inorganic oxide fine particles (C-component), water (D-component) and

Water-solublé Jgahie édlgéf@%ELMdeﬁ@ﬁWé@é@%Wﬁ ifUTable-gqeupesi iy were used.
Blendin nts (ﬁ% (ia E onent We% own in T bIe i and 'h ble-5 [OZO(C)}?E'abI@ rl#Primer
compost |on RENT BOOMBAME ccoorWBﬂ% 5pS8 ﬂ&rﬁ%m bMBound
Blending amQ%fQ)&%@E@H’E# Blending ametnbidl GioEepae Blrnding Anaur{g) Blending

acetate copolymer and cast polymerization was carried out. In the cast

polymerization, an air oven was used, the temperature of the air oven was

gradually increased for 17 hours from 33°Cto 90°C, and then temperature of

10 90°C was maintained for two hours. After the completion of the

polymerization, the cast was taken out of the air oven and was allowed to

cool down. After that, a cured product was taken out of the glass-made cast,

then put into the oven, and heated at a temperature of 110°C for three

hours.

15 [0172] A-Component: aqueous dispersion of urethane resin:

Ul: “SUPERFLEX420" (registered trade mark, manufactured by Dai-ichi

Kogyou Seiyaku Co. Ltd., average particle diameter: 120nm, elongation:

280%, Tg: -20°C, 100% modulus: 15N/mm?, solid content (urethane resin)

concentration: about 35 weight %, water: about 65 weight %, contains
20 polycarbonate-derived skeleton, crosslinkable).

U2: “SUPERFLEX460" (registered trade mark, manufactured by Dai-ichi

Kogyou Seiyaku Co. Ltd., average particle diameter: 100nm, elongation:

750%, Tg: -25°C, 100% modulus: 2N/mm?, solid content (urethane resin)

concentration: about 38 weight %, water: about 62 weight %, contains
25 polycarbonate-derived skeleton, crosslinkable).

U3: “EVAFANOL HA-50C” (registered trade mark, manufactured by

NICCA CHEMICAL Co., Ltd., average particle diameter: 80nm, elongation:
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450%, Tg: -30°C, 100% modulus: 7N/mm?, solid content (urethane resin)
concentration: about 35 weight %, water: about 65 weight %, contains
polycarbonate-derived skeleton, crosslinkable).

U4: “HYDRAN WLS-213" (registered trade mark, manufactured by DIC
Corporation, average particle diameter: 120nm, elongation: 400%, Tg:
-30°C, 100% modulus: 6N/mm?, solid content (urethane resin)
concentration: about 35 weight %, water: about 65 weight %, contains
polycarbonate-derived skeleton, uncrosslinkable).

U5: “Neorez R-9603” (trade name, commercially available from
KUSUMOTO CHEMICALS, Ltd., average particle diameter: 70nm,
elongation: 10%, Tg: -10°C, solid content (urethane resin) concentration:
about 33 weight %, water: about 53 weight %, contains
polycarbonate-derived skeleton, uncrosslinkable).

[0173] Aqueous dispersion of urethane resin not-corresponding to

A-Component (agueous dispersion of urethane resin containing no

polycarbonate-derived skel eton):

U6: “SUPERFLEX150” (registered trade mark, manufactured by Dai-ichi
Kogyou Seiyaku Co. Ltd., average particle diameter: 150nm, elongation:
330%, Tg: 30°C, solid content (urethane resin) concentration: about 30
weight % contains polyester-ether-derived skeleton, crosslinkable).

U7: “SUPERFLEX300" (registered trade mark, manufactured by Dai-ichi
Kogyou Seiyaku Co. Ltd., average particle diameter: 150nm, elongation:
1500%, Tg: -40°C, solid content (urethane resin) concentration: about 30
weight %, contains polyester-ether-derived skeleton, crosslinkable).

[0174] B-component: Aqueous dispersion of polyester resin:

P1: “VYLONAL MD-1930" (registered trade mark, manufactured by

TOYOBO CO., LTD. Tg: -20°C, number average molecular weight: 20000,
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(part by weight) Stability Refractive index of coated film Z 100 39 143 259 333 6 months or above 1.67
[0202] Production of first laminated article and Evaluation: Lens-B was used as an optical base
material. This plastic lens was degreased sufficiently with acetone, treated with 5% water solution of
15sodium hydroxide heated at 50C for four (4) minutes, rinsed with running water for four (4) minutes,
rinsed with distilled water heated at 40C for four (4) minutes, and dried at a temperature of 70C. Then,
the Primer Composition-Z was spin-coated on the surface of Lens-B by means of a spin coater

"1H-DX2" (trade hame, manufactured by MIKASA Co., Ltd.). Lens-B thus treated was allowed to
stand at rootERPLETG WP STt 8 € SRRl AL AL A el Bte) having a
primer coaling yesg i rdHinahiengpenPgRBsH kRSB ADeifich pidkie B airgRnYened
photochromic 5coating agent (1) (photochromic coating agent used for preparation of Lens-E) was
spin-coated P2 the/MufadeL thveDp(itash bésegithteddl (iguieah arkiceanaysng dhedabyve-described
coating layer. The lens the surface of which was coated with the coating film of the afore-mentioned

photochromit QY8RP aGEM i § irfatiaRQiGwith W0 AY erAe 30Ol MyRig Bis2RA¥ 5 phere by
th f "F3Q00SQ" (trad ipped with D f d by FUSION UV SYSTEMS,
acustechso TR B P E A BT SN AL oPHTohe W EmAIHE T cure the

coating film %B%G*E%@%U@ird) Wop BRiAdRY %‘P)}lﬁﬂt HBRGORNGIMA WIEPOSKE @ 4 106§t Bdjour to

obtain a lens (first laminaté) having a’15photochromic coating layer. The film thickness of the
photochromiPgoamEBlARE SNDE (feigiiest edinrbed € omirdd|ad alepentingd b yheARRINIGIESI spin
coating. In this invention, the film thickness of the photochromic coating layer was controlled so as to
be 40 1Rm.QI20&]Fch ThE BladtitMend BaviQ the BHRRS covgrRPRee |64 20pMBteBkomic coating
layer, evaluati were made for each of the afore-mentioned evaluatipn ite 1), (2),(4) and (5). As
resul the P BAL RAP BTSN o) o3 B OB Bl e RU e 8o 2:(c)
adhesigg:100/100Q, %{%Qpi}igq,\;g;laﬁg% (five hours): 100/100. Results obtained were shown in
Table-6. 25[0205][Example 24] The primer coating layer (second laminated article) was formed on the
plastic lens glomisddy dnamipén 2 336 siflamingted @diclde Byribeasgabdhe primer composition-A
and the Hard Coating Composition-3. Then, the hard coating layer was further formed on the primer
coating layeSetniednetpraspsdreineiiel fnia heid GHiite R E0IGHHI theXxddaldbtie e ehesthird

laminated articl hown in. Table-6. 5[0206] [Table- . . :
aminate arclgr%;\)/\{leéﬁn% gwgolﬂlu?n gX|6de.[ 1219]Jve(’:|1gl1et @}0 tin oxide: 77.6 weight %;

antimony oxide: 7.0 weight %; and silicon dioxide: 3.7 weight% (solid
15 content concentration (concentration of complex inorganic oxide fine
particles): 30 weight %, pH: 8.3)
SOL2: methanol dispersion sol of complex inorganic oxide fine particles
comprising tin oxide: 12.0 weight %; titanium oxide: 61. 3 weight %;
zirconium oxide: 14.3 weight %; and silicon dioxide: 12.3 weight% (solid
20 content concentration (concentration of complex inorganic oxide fine
particles): 30 weight %, pH: 6.8).
SoL 3: aqueous dispersion sol of complex inorganic oxide fine particles
comprising tin oxide: 12.0 weight %; titanium oxide: 61. 3 weight %;
zirconium oxide: 14.3 weight %; and silicon dioxide: 12.3 weight% (solid
25 content concentration (concentration of complex inorganic oxide fine
particles): 25 weight %, pH: 8.5)

SOL4: methanol dispersion sol of complex inorganic oxide fine particles
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comprising tin oxide: 14.3 weight %; zirconium oxide: 74.6 weight %; and
silicon dioxide: 11.1 weight% (solid content concentration (concentration
of complex inorganic oxide fine particles): 38 weight %, pH: 7.5).

SOL5: aqueous dispersion sol of complex inorganic oxide fine particles
comprising zirconium oxide: 74.6 weight %, tin oxide: 14.3 weight %; and
silicon dioxide: 11.1 weight% (solid content concentration (concentration
of complex inorganic oxide fine particles): 30 weight %, pH: 8.7)

SOL6: aqueous dispersion sol of complex inorganic oxide fine particles
comprising tin oxide: 77.4 weight %; zirconium oxide: 12.9 weight %, and
antimony oxide: 9.7 weight% (solid content concentration (concentration of
complex inorganic oxide fine particles): 30 weight %, pH: 10.3)

[0176] E-component: water-soluble organic solvent:

EG: ethylene glycol

EGL1: ethylene glycol mono-isopropyl ether
DAA: diacetone alcohol

MeOH: methanol

TBA: t-butanol

DEB: diethylene glycol mono-butyl ether
DPNP: dipropylene glycol-n-propyl ether
PNB: propylene glycol-n-butyl ether

EMB: ethylene glycol mono-butyl ether

[0177] Method of Preparation of Coating Composition for Hard Coating

Layer:

Preparation of Hard Coating Composition-1:

77.9 g of y-glycidoxypropyltrimethoxysilane and 23.5g of tetraethoxysilane
which are as an organic silicon compound, 30.8g of t-butyl alcohol, 82.0g

of diacetone alcohol, 20.0 g of methanol which are as an organic solvent,
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100 174g [0207] As apparent from Example 23, in a case where a primer coating layer is formed by
the use of the primer coating composition of this 10 invention and a photochromic coating layer is
laminated on the primer coating layer, a plastic lens having excellent appearance, adhesion and
boiling adhesion can be obtained. [0208]As apparent from Example 24, in a case where a first primer
coating layer is formed on a plastic lens by using the primer coating 15composition of this invention

d aph h i ing, | is lami he fi i ing | I havi
the fra primh Sabi iy o AL BB AR LSS N o AL SHED 2 socond
primer coating pyer i dermedreRd e-RROIPSEPEARi cRRlIng jRUpRANY adiatrorPatiBGyer is formed on

the second primer 20coating layer, a plastic lens having excellent appearance, adhesion, boiling
adhesion, abnsion stsistanncheasdl imipact hesi gieeear edrv bgoobtshgda D20Q]riErarbple 2he44]
Preparation of Primer Compositions-AC-Al Primer Compositions-(AC-Al) were prepared in such a

manner as tWIEr AN I6CH P OstIN-BY dreeharist agjdew@s aidpessiont Be FRitHAs résif
(A-componen % aqueous dispersiqn of polyester resin (B-component), inorganic,oxide fine particles
(C-comBoncA e RS SRS T et LA B L e 2 e hnich are
shown in TaBley, i6BRALIVENAYSIR UARH; SHBRSING AMOKINS @1 SRR GORRRANERS Wese shown in
Table-7 and Table-8. Production of Laminate and Evaluation: Plastic lenses (laminates) having a
primer coatirmglayiermreti er bartbi Gooatioglayeeweaf ecprogp epdfimsatblaromdisper sithgbbbExample 1,
except

complex inorganic oxide fine particles comprising zirconium oxide: 11.7

weight %; tin oxide: 77.6 weight %; antimony oxide: 7.0 weight %; and

10 silicon dioxide: 3.7 weight% (solid content concentration (concentration of
complex inorganic oxide fine particles): 40 weight %) were added and

stirred for 24 hours to obtain the Hard Coating Composition-1.

[0178] Preparation of Hard Coating Composition-2:
88.3 g of y-glycidoxypropyltrimethoxysilane as an organic silicon

15 compound, 30.8 g of t-butyl alcohol and 102.0 g of diacetone alcohol which
are as an organic solvent, and 0.3 g of silicon surfactant (manufactured by
Dow Corning Toray Co., Ltd. “L-7001" (trade name)) were mixed together
to prepare a solution thereof. While stirring the solution vigorously, a
mixture of 52.0 g of water and 26 g of 0. 05N hydrochloric acid was added

20 tothe solution, and after termination of the addition, stirring was continued
for 20 hours. Then, 5.0 g of tris (2, 4-pentanedionate) aluminum (I11) were
added to the solution, and stirred for one hour. Thereafter, 2349 of
methanol dispersion sol of complex inorganic oxide fine particles
comprising tin oxide: 12.0 weight %; titanium oxide: 61. 3 weight %;

25  zirconium oxide: 14.3 weight %; and silicon dioxide: 12.3 weight% (solid
content concentration (concentration of complex inorganic oxide fine

particles): 30 weight %, pH: 6.8) were added to the solution and stirred for
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that the Primer Compositions-(AC-Al), the hard coating compositions and optical base materials
shown in Table-8 respectively were used to evaluate them in such a manner as that of Example 1.
Results of evaluations were shown in Table-9. 15[0210] Preparation of Primer Composition-AJ
Primer Composition-AJ (not-containing A-component) was prepared in such a manner as that of
Primer Composition-A, except that aqueous dispersion of polyester resin (B-component), inorganic
oxide fine particles 20(C-component), water (D-component) and water-soluble organic solvent

(E-component) which are shown. in Table-7.respectively were .used. Blending amounts of each
component érg% Rﬁﬁjiﬂ%?gbrllet-beaﬁﬁﬁdaﬁg%.@naég LBREY omposition-AJ does not contain
aqueous dispgisigp of preiane; Kreisr (A5MPeAEAY: dpiisading agnounts shown in Table-8 are
25those which are’converted to 100 parts by weight of aqueous dispersion of polyester resin
(B-component)8 BRrdgurttipnzdf dialningiecand tEivalithborys il dilasiicdenses flasilnes@s) having a primer
coating layer and a hard coating layer were produced in such a manner as that of Example 1, except

that the Primf&?rRubekihéhoag ahé Ruky ot anpdsided 9 Hadbpaetd hasbaaRed iy SRown in
Table-8 respectively were used t eva{uatet eg in ?su h a manner as th(at of‘rlﬁxamlgle. Results

obtained wefl S5 iR PABIS-SO[EM ] AFSbk ]gp?n?éf'8891§8£ft?8631%. R BEHE UMb thane resin
not- containggldf, A-SPIARNESH & LGPRIAN £ SNRONSFdR GRARRY)SHEFe SARRRNERJefHRmPOUNd

Blending amount (g) Compound Blending amount (g) Compound Blending amount (g) Compound
Blending  to prepare a solution thereof. While stirring the solution vigorously, a

mixture of 52.0 g of water and 26 g of 0. 05N hydrochloric acid was added
to the solution, and after termination of the addition, stirring was continued
10 for 20 hours. Then, 5.0 g of tris (2, 4-pentanedionate) aluminum (l11) were
added to the solution, and stirred for one hour. Thereafter, 234 g of
methanol dispersion sol of complex inorganic oxide fine particles
comprising titanium oxide: 78.6 weight%; zirconium oxide: 1.6 weight %,
and silicon dioxide: 19.8 weight% (solid content concentration
15 (concentration of complex inorganic oxide fine particles):30 weight%) were
added to the solution and stirred for 24 hours to obtain the Hard Coating
Composition-3.
[0180] [Example 1]

Preparation of Primer Composition-A:

20 45 g of “SUPERFLEX 420" (U1) as A-component, 20g of “VYLONAL
MD-1930" (P1) as B-component, 160g of water and 0.3 g of
“FZ2118” (manufactured by Dow Corning Toray Co., Ltd. (trade name))
were weighed and stirred at a temperature of 20~25°C for one (1) hour to
prepare a mixture. Then, while stirring the mixture thus obtain, 75 g of
25 methanol dispersion sol of complex inorganic oxide fine particles
comprising tin oxide: 12.0 weight %; titanium oxide: 61. 3 weight %;

zirconium oxide: 14.3 weight %; and silicon dioxide: 12.3 weight% (solid
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amount (g) Blending amount (g) Compound Blending amount (g) Compound Blending amount (o) AC
Ul50 P353SOL510286 DEB9 AD U150 P353SOL5 102 86 DPNP 9

content concentration (concentration of complex inorganic oxide fine
particles): 30 weight %)(SOL2) as C-component were added to the mixture,
and stirred at a temperature of 20~25°C for three (3) hours to obtain the
Primer Composition-A of this invention (see: Table-1). Primer
5 Composition-A was stable at 15°C for six (6) months. This stability of

Primer Composition-A is avalue evaluated by a method in which the primer
composition thus prepared is stored at a temperature of 15°C, and then the
physical properties of the primer composition itself and the physical
properties of primer coating layer after coating are evaluated on whether or

10 not they are equivalent to initial values thereof. Blending amount is shown
in Table-1.
[0181] In Table-1: The blending amounts of each of components are
described as they are. The amount of the water contained in the aqueous
dispersion of resin, and the amount of water-soluble organic solvent, and

15 the amount of the water contained in the sol of inorganic oxide fine
particles, and the amount of water-soluble organic solvent are not described
in the columns of D-component (water) and E-component (water-soluble
organic solvent) of Table-1. In the columns of D-component (water) and
E-component (water-soluble organic solvent) of Table-1, the water

20 contained in the aqueous dispersion of resin and in sol of resin, the water
added in order to prepare the Primer Composition-A other than the
water-soluble organic solvent, and the blending amount of the
water-soluble organic solvent are described. The blending amounts of each
of the components which are converted to a part by weigh of A-component,

25 results of the storage stability and the refractive index of the coating film
are shown in Table-2. With respect to a plurality of E-components, values

obtained by conversion of the total amount thereof are shown in Table-2.

61



AE U 150- P353SOL510286 PNB9 AFUI50 P353SOL510286 EMB9 AG U150 P353
SOL5 102 86 MeOH 9

10

15

20

25

[0182] Formation of Primer Coating Layer and Hard Coating Layer:

Production of Laminate:

Lens-A was used as an optical base material. Lens-A was degreased
sufficiently by acetone, and rinsed by ultrasonic for five minutes with 10
weight % aqueous solution of sodium hydroxide. Then, Lens-A thus treated
was coated with the Primer Composition-A by dip-coating at the pulling-up
speed of 5cm/min. and dried at a temperature of 80 C for 10 minutes to
form a primer coating layer having the refractive index of 1.66 and the film
thickness of 1.2 um (production of an optical article).Thereafter, Lens-A
thus treated was cooled to room temperature, coated with the Hard Coating
Composition-3 by dip-coating at the pulling-up speed of 15cm/min. and
cured at atemperature of 110°C for two hours to obtain a plastic lens
(laminate) having a hard coating layer 2.2pum in film thickness formed on
the afore-mentioned primer coating layer (film thickness:1.2pum).

[0183] Evaluations were carried out for the plastic lens having the
primer coating layer and the hard coating layer with respect to each of the
evaluation items shown in (1) to (6) described below. As a result, the
plastic lens has evaluations in which appearance 1:©, appearance 2: ©,
steel wool abrasion resistance: A (1kg), B (3kg), adhesion: 100/100, boiling
adhesion (five hours):100/100, impact resistance: 225g. Results obtained
were summarized in Table-3.

[0184] Evaluation Items:

(1) Appearance-1

Evaluations of the appearance of the plastic lens having the primer
coating layer were carried out according to a method in which the lens
having these coating layers was irradiated with light of a high-pressure

mercury-vapor lamp to throw its projected image onto a white paper; and
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observation evaluation was carried visually. Evaluation standards are

shown below.

©: nonuniformity of coating layer is not observed.

(O: no special problems, but defect due to lines on the order of 1~2 lines is
5 observed.

A\ defect due to lines on the order of 4~9 lines is observed.

X : defect due to lines of 10 or above or cissing-like pattern or both is

observed; it is fatal defect in appearance.

[0185] (2) Appearance-2

10 A haze value of the plastic lens having the primer coating layer and that
of the plastic lens before coating were measured by the use of a “Haze
Meter NDH 5000” (manufactured by NIPPON DENSHOKU INDUSTRIES
CO., LTD. (trade name)). The degree of cloud was evaluated by its
difference between the both (A haze value). Evaluation standards are

15 shown below:
©: Ahaze value 0.00~0.10

. Ahaze value 0.11~0.15.

: Ahaze value 0.16~0.20

X > O

. Ahaze value 0.21 and above
20 A\ haze value=(haze value of the plastic lens having the primer coating
layer)-(haze value of the plastic lens before coating)

[0186] (3) Steel Wool Abrasion Resistance:

The surface of a plastic lens was rubbed back-and-forth 10 times with
steel wool ( “BONSTAR #0000” , trade name, manufactured by Nihon
25  Steel Wool Co., Ltd.) under aload of 1kg and 3kg to visually evaluate
degree of scratches. Evaluation criteria are shown bel ow.

A: hardly scratched (a case where scratches less than 5 are visually
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[0212] 10[Table 8] Primer composition No. A component (part by weight) Urethane resin not-contained
in A-component (part by weight) B component (part by weight) C component (part by weight) D
component (part by weight) E component (part by weight) Storage stability Refractive index of coated
film AC 100 76 175 1312 51 6 months or more
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25

observed)

B: extremely slightly scratched (a case where scratches from 5 to less than
10 are visually observed)

C: slightly scratched (a case where scratches from 10 to less than 20 are
visually observed)

D: clearly scratched (a case where scratches of 20 and above are visually
observed)

E: peeling of a hard coating layer occurs.

[0187] (4) Adhesion:

The adhesion of a primer coating layer and hard coating layer to a plastic
lens was evaluated by a crosscut tape test according to JIS D-0202. That is
to say: 100 squares were made by cutting the surface of the hard coating
layer at intervals of about 1 mm crosswise. Then, a cellophane
self-adhesive tape ( “Cellotape” registered trade mark, manufactured by
NICHIBAN CO., LTD.) was adhered tightly over the 100 squares;
subsequently the cellophane self-adhesive tape was peeled of quickly in a
direction at right angles from the surface. After the peeling, the number of
squares in which the hard coating layer remained was measured.

[0188] (5) Boiling Adhesion Test:

A plastic lens as a test piece was immersed in boiled distilled water every
one hour, and then it was taken out of the boiled distilled water. After
wiping drops of water off the plastic lens, the plastic lens thus treated was
allowed to stand at room temperature for one hour, thereafter, the adhesion
was evaluated similarly to the adhesion test method described in above (4).
As for a plastic lens maintaining the adhesion, such a test was carried out
until the boiling time reaches five hours in total. Similarly to the adhesion

test method described in above (4), number of squares remained was
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AF 100 76 175 1312 51 6 months or more 1.59 AG 100 76 175 1312 51 6 months or more 1.59 AH

100 76

10

15

20

25

measured.

[0189] (6) Impact Resistance:

Steel balls weighting 16g, 32g, 509, 80g, 95g, 1129, 138g, 1519, 17449,
1989 and 2259 were dropped from the height of 127cm to the middle of the
plastic lens as a test piece in increasing order of weight to evaluate on
whether or not the plastic lens was cracked. The results of evaluation were
shown by maximum weight of the steel ball.

[0190] [Examples 2~22]

Preparation of Primer Compositions-B~S:

Primer Compositions-B~S were prepared in such a manner as that of
Primer Composition-A, except that aqueous dispersion of urethane resin
(A-component), aqueous dispersion of polyester resin (B-component),
inorganic oxide fine particles (C-component), water (D-component), and
water-soluble organic solvent (E-component) which are shown in Table-1
were used. Blending amounts of each component were shown in Table-1and
Table-2.

[0191] Production of Laminate and Evaluation:

Plastic lenses (laminates) having a primer coating layer and hard coating
layer were produced in such a manner as that of Example 1 to evaluate
them, except that the primer compositions (B~S), the hard coating
compositions and plastic base materials shown in Table-2 respectively were
used. Results of the evaluation were shown in Table-3.

[0192] [Comparative Examples 1~8]

Preparation of Primer Compositions-T~Y, AA, and AB:

Primer Compositions-T~Y, AA, AB were prepared in such a manner as
that of Primer Composition-A, except that aqueous dispersions of urethane

resin (A-component), aqueous dispersions of polyester resin
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175 1312 51 6 months or more 1.59 Al 100 80 197 1820 400 6 months or more 1.59 AJ 100* 100*
840* 32* 6 months or more 1.59 * : Blending amount wthen B compount is 100 parts by weight [0213]
[Table 9] mocks] jSZZ al11121C1.1 2577 20zz 2[01 22E' 281 2151 2s'z 2013 2033 Ogg 203?

(B-component), inorganic oxide fine particles (C-component), water
(D-component) and water-soluble organic solvent (E-component) as shown
in Table-1 respectively were used. Blending amounts of each component
were shown in Table-1and Table-2.

5 [0193] Production of Laminate and Evaluation:

Plastic lenses (laminates) having a primer coating layer and a hard
coating layer were produced in such a manner as that of Example 1, except
that the Primer Compositions(T~Y, AA, AB), the hard coating compositions
and plastic base materials shown in Table-2 respectively were used to

10 evaluate them. Results of evaluation were shown in Table-3.

[0194]
[Table-1]
Urethane resin not—
Primer A component contained in B component C component com;?)nent E component
com— A-component
position Blending Blending Blending Blending | Blending Blending Blending
No. Compound| amount |Compound| amount |Compound| amount [Gompound| amount | amount [Compound| amount |Compound| amount
(g) (g) (g) (g) (g) (g) (2)
A U1 45 - - P1 20 SOoL2 75 160
B U1 45 - - P2 23 SOL2 75 157
C Ut 45 - - P3 248 SOoL2 75 155
D Ut 33 - - P3 37 SOL2 75 155
E U1 315 - - P3 385 SOL2 75 155
F ut 30.5 - - P3 395 SOL2 75 155
G Ut 50 - - P3 20 SoL2 75 155
H U1 56 - - P3 14 SoL2 75 155
1 u2 30 - - P2 35 SOL1 75 155
J u3 33 - - P1 30 SOL1 75 155
K U4 33 - - P3 37 SOL2 75 155
L U4 33 - - P3 37 SOL3 90 140
M Ut 33 - - P3 37 SOoL4 60 170
N U4 33 - - P3 37 SOoL4 60 170
o u4 33 - - P3 37 SOoL4 60 155 EG 10 DAA 5
P us 33 - - P2 35 SOoL4 60 155 EG2 10 TBA 7
Q U4 43 - - P3 47 SOL4 40 170
R U4 28 - - P3 32 SOL4 70 155 EG 10 DAA 5
S us 48 - - P1 20 SOoL2 75 160
T Ut 58 - - P3 7 SOoL2 75 160
U ut 27 - - P3 38 SOoL2 75 160
\4 ut 25 - - P1 15 SoL2 100 160
w Ut 63 - - P1 42 SOoL2 35 160
X - - U6 525 P1 20 SOoL2 75 160
Y - - u7 52.5 P1 20 SOL2 75 160
AA Ut 45 U6 20 - - SOL2 75 160
AB ()] 45 u7 20 - - SOL2 75 160
[0195]
15 [Table-2]
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SEZZ 2933 2szz 2933 2szz 2033 2933 2977 2577 Boiling adhesion test 5 Hours 100 001 OOF ooL
00F 001 OOF DOF ter OaF 001 001. 001 001. OO[ 4 Hours'100 1100k I oar ooL 100k |00 oc4

. A- Urethane resin B- C- D- E- .
Primer . . Refractive
composition component | not—contained in | component | component | component | component Storage stability| index of
No. (part by A—compon.ent (part by (part by (part by (par‘t by coated film
weight) (part by weight) weight) weight) weight) weight)
A 100 39 143 1275 347 6 months or more 1.67
B 100 39 143 1276 347 6 months or more 1.67
C 100 39 143 1288 333 6 months or more 1.67
D 100 80 195 1768 455 6 months or more 1.68
E 100 87 204 1854 476 6 months or more 1.69
F 100 93 211 1915 492 6 months or more 1.69
G 100 29 129 1157 300 6 months or more 1.67
H 100 18 115 1030 268 6 months or more 1.67
I 100 83 197 1719 488 6 months or more 1.61
J 100 81 195 1678 483 6 months or more 1.61
K 100 80 195 1768 455 6 months or more 1.68
L 100 80 195 2223 . 6 months or more 1.68
M 100 80 197 1898 322 6 months or more 1.61
N 100 80 197 1898 322 6 months or more 1.61
(o] 100 80 197 1768 409 6 months or more 1.61
P 100 82 197 1722 349 6 months or more 1.61
Q 100 78 101 1550 165 6 months or more 157
R 100 82 271 2012 545 6 months or more 1.62
S 100 39 142 1286 345 6 months or more 1.67
T 100 9 111 1000 259 6 months or more 1.67
U 100 101 238 2180 556 6 months or more 1.69
\' 100 53 343 2114 820 6 months or more 1.74
w 100 59 48 1022 111 6 months or more 1.58
X — 100 39 143 1323 347 6 months or more 1.67
Y — 100 39 143 1323 347 6 months or more 1.67
AA 100 38 - 143 1291 333 6 months or more 1.67
AB 100 38 - 143 1291 333 6 months or more 1.67

[0196]
[Table-3]
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Primer o;’:;?' Hard coating | Appearance | Appearance | Abrasion resistance Adhesion Boiling adhesion test Impact
composition material composition 2 1kg Ioadiﬂgkg loading| 1 Hour | 2 Hours| 3 Hours[ 4 Hours[5 Hours|
| Example 1 A A 3 O ® A B 00 00 00 00 00 00 | 225g |
| Example 2 A B 3 0 ® A B 00 00 00 00 00 00 51g
| Example 3 A (¢} 3 ® © A B 00 00 00 00 00 00 38z |
| Example 4 A D 3 ® 0 A B 00 00 00 00 00 00 8g |
| Example 5 B A 3 ® ® A B 00 00 00 00 00 00 25¢g
Example 6 (¢} A 3 0 ® A B 00 00 00 00 00 100 25¢g
Example 7 D F 1 © ® A B 00 00 00 00 00 100 225g
Example E B 3 © © A B 00 00 00 00 00 80 51g
Example 9 F B 3 O © A B 00 00 00 00 90 50 74
Example 10 G B 0 [@) A B 00 00 00 100 00 00 51g
Example H B O A A B 00 00 00 100 00 00 38
Example 12 1 C 0 O A B 00 00 00 100 00 00 38g
Example 13 J D 0 0 A B 00 00 00 00 00 00 38g |
Example 14| K F 0 0 A B 00 100 00 00 00 00 225¢
Example 15| L F [@) ® A B 00 00 00 00 100 00 225¢ |
Example 16| M [¢] 2 © ® A B 00 00 00 00 100 00 38g |
Example 17| N (¢] 2 0 ® A B 00 00 00 00 00 00 38g |
Example 18 o A 2 0 ® A B 00 00 00 00 00 00 225¢ |
Example 19 P A 3 O ® A B 00 00 00 00 00 00 | 225g |
Example 20| Q B 2 ® ® A B 00 00 00 00 00 00 98z |
Example 21 R D 1 0 ® A B 00 00 00 00 00 00 2g
Example 22| S A 3 ® O A B 100 00 00 00 00 00 2g
Comparative
| example 1 | T A 3 © X A B 100 100 100 100 100 100 198g
Comparative
example 2 U A 3 © © A [¢] 100 100 100 70 0 - 198¢g
Comparative
oxample 3 \ A 3 © © A B 100 100 70 - - - 95g
Comparative
| example 4 w A 3 © © A D 100 100 | 100 100 100 100 225g
Comparative
example 5 X A 3 © © A B 100 100 [ 100 100 100 100 95g
Comparative .
example 6 Y A 3 © © A D 100 100 | 100 100 100 100 80g
Comparative
| example 7 AA A 3 © x A B 100 100 | 100 100 100 100 151g
Comparative
| example 8 AB A 3 © x A C 100 100 | 100 100 100 100 138g

[0197] As apparent from Examples 1~22, when urethane resin having a
polycarbonate-derived skeleton (A-component), polyester resin
(B-component) and inorganic oxide fine particles are used in preferable
5 proportions, a primer composition having excellent storage stability can be

formed, and furthermore, a laminate having a primer coated film having
excellent refractive index, appearance, adhesion, boiling adhesion, abrasion
resistance and impact resistance can be obtained.
[0198] On the other hand, when the primer compositions (T~Y, AA, AB)

10 as shown in Comparative Examples 1~8 were used, at |east one physical
properties in the storage stability of the primer composition, and refractive
index, appearance, adhesion, boiling adhesion, abrasion resistance and
impact resistance of the primer coated film obtained were insufficient.
[0199] [Example 23]

15 Preparation of Primer Composition-Z:
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Primer Composition-Z was prepared in such a manner as that of Primer
Composition-A, except that aqueous dispersion of urethane resin
(A-component), polyester resin (B-component), inorganic oxide fine
particles (C-component), water (D-component) and water-soluble organic

5 solvent (E-component) which are shown in Table-3 respectively were used.

Blending amounts of each component were shown in Table-4 and Table-5

[0200]
[ Table-4]
A component Bcomponent C component D component E component
Primer
composition Blending Blending Blending Blending Blending Blending
No. Compound| amount |Compound| amount |Compound| amount amount Compound| amount | Compound| amount
(g) (g) (&) (g) (g) (g)
z U1 45 P1 20 SOL2 75 0 - - —_ -
[0201]
10 [Table-5]
Primer A—c(:o;r:sinent B-component |C—component| D—component| E-component Refractive ind
composition v?reight%l (part by (part by (part by (part by Stability ef ac LVZ IFI ex
No. weight) weight) weight) weight) ot coated Tim
4 100 39 143 259 333 6 months or above 1.67

[0202] Production of first laminated article and Evaluation:

Lens-B was used as an optical base material. This plastic lens was
degreased sufficiently with acetone, treated with 5% water solution of
15 sodium hydroxide heated at 50°C for four (4) minutes, rinsed with running
water for four (4) minutes, rinsed with distilled water heated at 40°C for
four (4) minutes, and dried at a temperature of 70°C. Then, the Primer
Composition-Z was spin-coated on the surface of Lens-B by means of a

spin coater “1H-DX2” (trade name, manufactured by MIKASA Co., Ltd.).
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Lens-B thus treated was allowed to stand at room temperature for 15
minutes to prepare a plastic base material (optical article) having a primer
coating layer 7um in film thickness.
[0203] Subsequently, about 1 g of the afore-mentioned photochromic
coating agent (1) (photochromic coating agent used for preparation of
Lens-E) was spin-coated on the surface of the optical base material (optical
article) having the above-described coating layer. The lens the surface of
which was coated with the coating film of the afore-mentioned
photochromic coating agent was irradiated with light for 3 minutes in
nitrogen gas atmosphere by the use of “F3000SQ” (trade name) equipped
with D valve manufactured by FUSION UV SYSTEMS, adjusted so that the
output power at 405 nm on the surface of the lens is 150mW/cm? to cure the
coating film and thereafter it was subjected to heat treatment in a
thermostat of 110°C for 1 hour to obtain alens (first laminate) having a
photochromic coating layer. The film thickness of the photochromic coating
layer to be obtained can be controlled depending on the conditions of spin
coating. In this invention, the film thickness of the photochromic coating
layer was controlled so as to be 40 = 1um.
[0204] For the plastic lens having the primer coating layer and
photochromic coating layer, evaluations were made for each of the
afore-mentioned evaluation items (1), (2), (4) and (5). As a result, the
plastic lens had the following physical properties: appearance 1:©,
appearance 2:©, adhesion:100/100, and boiling adhesion (five hours):
100/100. Results obtained were shown in Table-6.
[0205] [Example 24]

The primer coating layer (second laminated article) was formed on the

plastic lens obtained by Example 23 (first laminated article) by the use of
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the primer composition-A and the Hard Coating Composition-3. Then, the
hard coating layer was further formed on the primer coating layer formed to
prepare a third laminated article. Results of the evaluations of the third

laminated article were shown in Table-6.

[Table-6]
Abrasion - .
Primer Hard resistance Boiling adhesion test
com— Optical base | coating | Appearance | Appearance Adhesion Impact
position material com— 1 2 kg | 3kg ! 1Hour| 2 H 3H 4H 5H resistance
No. position loading | loading our| & Todrs| < Hours) & Hours| 5 Hours
Example 23 z B - © © - - 100 100 | 100 100 100 100 -
Lens prepared
Example 24, A by 3 © © A B 100 100 | 100 100 100 100 174¢
Example 23

[0207] As apparent from Example 23, in a case where a primer coating
layer is formed by the use of the primer coating composition of this

10 invention and a photochromic coating layer is laminated on the primer
coating layer, a plastic lens having excellent appearance, adhesion and
boiling adhesion can be obtained.
[0208] As apparent from Example 24, in a case where a first primer
coating layer is formed on a plastic lens by using the primer coating

15 composition of this invention and a photochromic coating layer is
laminated on the first primer coating layer to prepare alens having the first
primer coating layer and the photochromic coating layer in that order, and
further a second primer coating layer is formed on the photochromic
coating layer and a hard coating layer is formed on the second primer

20 coating layer, a plastic lens having excellent appearance, adhesion, boiling
adhesion, abrasion resistance and impact resistance can be obtained.
[0209] [Example 25~44]

Preparation of Primer Compositions-AC~Al
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Primer Compositions-(AC~Al) were prepared in such a manner as that of
Primer Composition-A, except that aqueous dispersion of urethane resin
(A-component), aqueous dispersion of polyester resin (B-component),
inorganic oxide fine particles (C-component), water (D-component) and
water-soluble organic solvent (E-component) which are shown in Table-7
respectively were used. Blending amounts of each component were shown
in Table-7 and Table-8.

Production of Laminate and Evaluation:

Plastic lenses (laminates) having a primer coating layer and a hard
coating layer were produced in such a manner as that of Example 1, except
that the Primer Compositions-(AC~Al), the hard coating compositions and
optical base materials shown in Table-8 respectively were used to evaluate
them in such a manner as that of Example 1. Results of evaluations were
shown in Table-9.

[0210]

Preparation of Primer Composition-AJ

Primer Composition-AJ (not-containing A-component) was prepared in
such a manner as that of Primer Composition-A, except that aqueous
dispersion of polyester resin (B-component), inorganic oxide fine particles
(C-component), water (D-component) and water-soluble organic solvent
(E-component) which are shown in Table-7 respectively were used.
Blending amounts of each component were shown in Table-7 and Table-8.
Since the Primer Composition-AJ does not contain aqueous dispersion of
urethane resin (A-component), the blending amounts shown in Table-8 are
those which are converted to 100 parts by weight of aqueous dispersion of
polyester resin (B-component).

Production of Laminate and Evaluation:
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Primer composition

Plastic lenses (laminates) having a primer coating layer and a hard

coating layer were produced in such a manner as that of Example 1, except

that the Primer Composition-AJ, the hard coating compositions and optical

base materials shown in Table-8 respectively were used to evaluate them in

5 such a manner as that of Example. Results obtained were shown in Table-9.
[0211]
[Table 7]
Urethane resin not-
. A component contained in B component C component D component E component
Primer A component
composition
No.
Blending Blending Blending Blending | Blending Blending Blending
Compound| amount |Compound| amount |Compound| amount |Compound| amount amount |Compound| amount [Compound| amount
(g) (g) (g) (g) (g) (g) (g)
AC U1 50 - - P3 53 SOLS5 102 86 DEB 9
AD U1 50 - - P3 53 SOL5 102 86 DPNP 9
AE U1 50 - - P3 53 SOLS5 102 86 PNB 9
AF U1 50 - - P3 53 SOLS5 102 86 EMB 9
AG U1 50 - - P3 53 SOLS 102 86 MeOH 9
AH U1 50 - - P3 53 SOL6 102 86 PNB 9
Al u1 50 - - P3 53 SoL1 102 86 PNB 9
AJ - - - - P3 112 SOLS 93 86 PNB 9
[0212]
10 [Table 8]
. A Urethane resin B C D E .
Primer - ined i Refractive
mposition component | not—contained in { component | component | component | component Storage stability index of
co N (part by A-component (part by (part by (part by (part by coated fi
°- weight) (part by weight) weight) weight) weight) weight) ed 1im
AC 100 - 76 175 1312 51 6 months or more 1.59
AD 100 - 76 175 1312 51 6 months or more 1.59
AE 100 - 76 175 1312 51 6 months or more 1.59
AF 100 - 76 175 1312 51 6 months or more 1.59
AG 100 - 76 175 1312 51 6 months or more 1.59
AH 100 - 76 175 1312 51 6 months or more 1.59
Al 100 - 80 197 1820 400 6 months or more 1.59
AJ - - 100* 100* 840* 32* 6 months or more 1.59
Blending amount wthen B compount is 100 parts by weight.

*
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[0213]
[Table 9]
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[0214] [Examples 45~83]

5 The film-forming properties of the primer composition of this invention
with respect to a bi-focal lens were evaluated by the use of bi-focal lenses
described below:

Bi-focal lens (diameter: 70mm, thickness: 1.7mm, maxi mum thickness of

small lens (kodama in Japanese): 0.7mm):

10 Lens-H (thiourethane-series resin-made plastic lens same as Lens-A;
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aidwaxd eldLUSX3 Comparative Example 9 [0214] [Examples 45-83] 5The film-forming properties of
the primer composition of this invention with respect to a bi-focal lens were evaluated by the use of
bi-focal lenses described below: Bi-focal lens (diameter: 70mm, thickness: 1.7mm, maximum
thickness of small lens (kodama in Japanese): 0.7mm): 10Lens-H (thiourethane-series resin-made
plastic lens same as Lens-A; refractive index=1.60; refractive index of small lens (kodama in
Japanese) =1.60) Lens-I (thiourethane-series resin-made plastic Iens same as Lens-B; refractive
index=1.67; refractive nde of small le 365 ma in 5J nes fw Lens- éa |oepoxy series
resin-made plastic 1ERSTEMERY g%s@ &fia {\6}8 fﬁ/(?e )flo er]§d ONens (kodama
in Japanese) =1.71) 55 IopReNY-series resin-made plastic lens same as Lens-D; 10refractive
index=1.74; refractive index of small lens (kodama in Japanese) =1.74) Lens-L (polycarbonate
resin-made [hlastell€nisi canetam beseles nedshctiveadel pkast 159, aredreate asdesnst Bmall lens (kodama
in Japanese) =1.59) 15Lens-M (integrally-molded lens by the use of the photochromic curable
composition used fofQﬁ@ﬁ%(ﬁjhﬂ@ﬁﬁh@@tﬁ@fl@a@@é{&iﬁﬁﬂiﬁfs%}a&ﬂ§§§ PresEENRhRes are made
by a ca -polymerlz ion metho \yjich polymerizable monomers for each lens were poured into a
glass-made cast in ﬁ%ﬂ%see 8 f the small lens (kodama in Japanese) is carved and 20cured to
integrally-mqid acdistet yapiory/eas ARd anRanuisiop sl fens dpdamaiindaranesihdistd]
Appearances on runhing when coating the surface of each optical base material used with each primer
composition prepareithifesadh7d mafractasaliasdeibed ghaue Were (KodiedalbARpearsy)e 3 Bi-focal
lenses were dip-coated with the primer composition and the film-forming properties of the primer
composition on the Bi¥oth) lenses were evaluated. As shown in Fig.4, in the dip-coating, the bio-focal

lens was pulled upéi a dipping cell so that the %% ormed between ide a-b which is a
straight line gﬁ ?Epcf Xd%‘?ﬂa??nrﬁa'ﬁh%@?%f t{# %”?o%%ﬂ‘%ﬁéfn?@ § direction of
pulling¢p of the lens je 5 degiaesier Hvalalignam e FsIR S REMRER RS enoth of the
running of the primer composition from the small lens (kodama in Japanese) shown in Fig. 4 to
evaluate. Evaluation stapalasds)arg stywn below. 0: length of running is Omm or above and less than
Imm.  0: no special problems in appearance, but length of running of Imm or 10above and less than

3mm is obsdr@8is- X ( pohyaRBIQNARNESMNBMArerABsiE kobsaedas ieridr derbeadtidgpearance.

Results obtained Weirgdser;(o:v&r)ég;Tr% lregclt(l)\'/leo c?cl 15LTgrtr)1|§I IlPtlns (kodama in Japanese)

=1.59)
15 Lens-M (integrally-molded lens by the use of the photochromic curable
composition used for the production of the above-described Lens-G)
These bi-focal lenses are made by a cast-polymerization method in which
polymerizable monomers for each lens were poured into a glass-made cast
in which the shape of the small lens (kodama in Japanese) is carved and
20 cured to integrally-mold a distant vision lens and a near vision small lens
(kodama in Japanese).
[0215] Appearances on running when coating the surface of each optical
base material used with each primer composition prepared in such a manner
as described above were studied.

25 Appearance 3

Bi-focal lenses were dip-coated with the primer composition and the

film-forming properties of the primer composition on the bi-focal lenses
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Primer composition Optical base material Appearance 3 Example 45 A H 0 Example 46 A | 0 Example
47 A J 0 Example 48 A K 0 Example 49 B H 0 Example 50 C H O Example 51 E 1 0 Example 52 F 1 0
Example 53 G 10

10

15

were evaluated. As shown in Fig.4, in the dip-coating, the bio-focal lens
was pulled up from a dipping cell so that the angle (6 ) formed between the
side a-b which is a straight line of the small lens (kodama in Japanese) (i )
of the bi-focal lens and the direction of pulling-up of the lens is 45 degrees.
Evaluations were carried out by measuring the length of the running of the
primer composition from the small lens (kodama in Japanese) shown in Fig.
4 to evaluate. Evaluation standards are shown below.

©: length of running is Omm or above and less than 1mm.

(O: no special problems in appearance, but length of running of 1mm or
above and less than 3mm is observed.

X : length of running of 3mm or above is observed; it is fatal defect in
appearance.

Results obtained were shown in Table-10.

[0216]

[Table-10]
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Example 54 H 1 0 Example 55 1 J 0 Example 56 J K 0 Example 57 M J 0 Example 58 N LI 0 Example
59 0 H 0 Example 60 P H 0 Example 61 Q 1 0 Example 62 R K 0 Example 63 S H 0 Example 64

Primer Optical base
composition material Appearance 3
Example 45 A H O
Example 46 A I O
Example 47 A J O
Example 48 A K (@)
Example 49 B H O
Example 50 C H (@)
Example 51 E - I @)
Example 52 F I O
Example 53 G | O
Example 54 H I O
Example 55 I J O
Example 56 J K (@)
Example 57 M J O
Example 58 N J @)
Example 59 0] H O
Example 60 P H O
Example 61 Q I O
Example 62 R K @)
Example 63 S H O
Example 64 AC H ©
Example 65 AD H ©
Example 66 AE H ©
Example 67 AE I ©
Example 68 AE J ©)
Example 69 AE K ©
Example 70 AE M ©
Example 71 AF H ©
Example 72 AG H O
Example 73 AH H ©
Example 74 Al H ©
Example 75 D L O
Example 76 J L @)
Example 77 K L @)
Example 78 L L O
Example 79 M L O
Example 80 N L @)
Example 81 (0] L O
Example 82 P L O
Example 83 AE L ©
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AC H @ Example 65 AD H @ Example 66 AE H @ Example 67 AE 1 0 Example 68 AE J @ Example
69 AE K @ Example 70 AE M @ Example 71 AF H 0 Example 72 AG H 0 Example 73AHH @
Example 74 Al

It is evident from the results shown in Table-10 that when a water-soluble
organic solvent (E-component) is used in the primer composition of this
invention, excellent film properties can be obtained and very excellent film
properties for a bi-focal lens can be obtained specifically by the use of

5 diethylene glycol mono-butyl ether, dipropylene glycol-n-propyl ether,

propylene glycol-n-butyl ether or ethylene glycol mono-butyl ether.
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H @ Example 75 D L 0 Example 76 J L 0 Example 77 KL O Example 78 L L 0 Example 79 ML O
Example 80 N L 0 Example 81 0 L 0 Example 82 P L 0 Example 83 AE L O It is evident from the
results shown in Table-10 that when a water-soluble organic solvent (E-component) is used in the
primer composition of this invention, excellent film properties can be obtained and very excellent film
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CLAIMS

[Claim 1] A primer composition for an optical article comprising;
(A) aqueous dispersion of urethane resin having a polycarbonate-derived
skeleton (A-component);
(B) polyester resin (B-component);
(C) inorganic oxide fine particles (C-component); and
(D) water (D-component), characterized in that to 100 parts by weight of
A-component, B-component is 10~95 parts by weight, C-component is
70~300 parts by weight, and D-component is 150~2300 parts by weight.
[Claim 2] The primer composition for an optical article as claimed in claim
1, wherein said urethane resin having a polycarbonate-derived skeleton has
the elongation from 200~1000%.
[Claim 3] The primer composition for an optical article as claimed in
claim 1 further comprising (E) water-soluble organic solvent
(E-component).
[Claim 4] The primer composition for an optical article as claimed in
claim 3, characterized in that said (E) water-soluble organic solvent
(E-component) comprises at least one selected from the group consisting of
diethylene glycol mono-butyl ether, dipropylene glycol-n-propyl ether,
propylene glycol-n-butyl ether and ethylene glycol mono-butyl ether.
[Claim 5] The primer composition for an optical article as claimed in
claim 3 or 4, wherein the blending amount of E-component is 30~700 parts
by weight to 100 parts by weight of A-component.
[Claim 6] An optical article having a primer coating layer obtained by
curing the primer composition for an optical article as claimed in one of

claims 1~ 5 on an optical base material.
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properties for a bi-focal lens can be obtained specifically by the use of S5diethylene glycol mono-butyl
ether, dipropylene glycol-n-propyl ether, propylene glycol-n-butyl ether or ethylene glycol mono-butyl
ether. CLAIMS [Claim 1] A primer composition for an optical article comprising;  (A) aqueous
dispersion of urethane resin having a polycarbonate-derived 5skeleton (A-component); (B) polyester
resin (B-component); (C) inorganic oxide fine particles (C-component); and (D) water
(D-component), characterized in that to 100 parts by weight of A-component, B-component is 10-95
parts by weight, C-campopent is.1070-30Q parts py weight, and D-component is.150-2300 parts by
Ieight TR e b EOUGRLTRAIE B B D AL L L ORERbin sand
urethane resipdaungarippcarbrosirKierived skaleiphhss the slpagation from 200-1000%.  [Claim
3] The primer composition for an optical article as claimed in 15claim 1 further comprising (E)
water-solubl¢@irganig]solventditicampadneid)ag@ieamélTinegbaime conhigositiosafar an optical article as
claimed in claim 3, characterized in that said (E) water-soluble organic solvent (E-component)

comprises aPRAGHE I e ORld GrbRasR HAEH abASISIHISSS ISR RBHE dllyRaievate@yPether,

di | I-n- | eth | lycol-n-butyl eth d eth lycol. -butyl ether.
a5 R PR S B EEE 8 BRI AR i 3 B TRURIGN e blending
amount of E:Comneasty is FRof80HBMS LX YRS 1R PARREE MY eiABt o Aggmponent. 25[Claim 6]

An optical article having a primer coating layer obtained by curing the primer composition for an optical
article as claghetbichpomit cleérind 1 ayen arpoptieal deasenyatgréal of Gledmprihfen optical article as
claimed in claim 6, wherein said optical base material is a photochromic optical base material. [Claim
8] An opticalHe S erieE B @isaY anthereinssaial preidéhrstfieloptRianddsedmaterial comprises

th ticgl terial a Sphotochromi ting, | .obtained b lyi bl iti
comprising & SXBRBEHTomth LB 5 S Ecrth e A pBIE o GoL e By primer

coating (yerpf; g RETBRS ARHRPSHIND &7 @hi A s HiIRS A EAME 1y 8N Bt A B -5- [Claim 9]

A laminate comprises on the primer coating layer of the optical 10 articlé as claimed in 0ne of claims
6-8 a hard cegiingilayer bhtdicedtdygpplyipgsit hadcopagingicempesitiongeeiposingetheéorganic
oxide fine particles and the hydrolyzable group-containing organosilicon compound and curing the
hard coatingRaithplssitsid [[ORiAY 40| XAasH Scal @iic RORSII AL GO #RB PEUAFBAseOMEeafthe 15primer
coating layer formed of tﬂg} gqim r coatin comEositi.on for the optical article as claimed in one of

claims 1-5, a?ﬂph%%h@go &4l r _i[‘:r?éart t‘ﬁ%‘] %}téoﬁhotochromic _coating layer thaingd by curing
the curable ‘{‘Eﬂ‘ﬁ‘?ﬁ%@ gﬁrﬁg‘gﬁﬂ&%ﬁa‘?ﬂ%ﬁ%‘:ﬁé@ﬁmq %QWH%LQSH KalapastLhareppiicglarticle

comprising on the pho Ic coating 20layer of the optical article as claimed in claim 10 a primer
coating fyepehiained #onytheyprimsincempbsiiopameairoed yassniesiinas orStHelaim 12] An

optical article comprising on the primer coating layer of the optical article as claimed in claim 11 and a
hard coatingQayiebatirtée By elaintethérhant fadhri empdsitod tavisisipg geedrivigadic oxide fine
BBarcles 2 kP AR, P D6 A9 BY g the curable

composition comprising a photochromic compound.

[Claim 11] An optical article comprising on the photochromic coating

20 layer of the optical article as claimed in claim 10 a primer coating layer

obtained from the primer composition as claimed in one of claims 1 ~ 5.

[Claim 12] An optical article comprising on the primer coating layer of the

optical article as claimed in claim 11 and a hard coating layer obtained by

curing the hard coating composition comprising the inorganic oxide fine

25 particles and the hydrolyzable group-containing organosilicon compound.
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