1 Title of the Invention: Coating Conposition, Process for Producing
t he. Conposition, and Lam nate havi ng Hard Coat Layer 5 Techni cal
Field: [0001] This invention relates to a novel coating
conposition, a process for producing the sane, and a novel |am nate
having a hard coat |ayer (cured product |ayer) formed by curing the
10 coati n%,c nmposition, Concretely, the invention relates to a
coating c rﬁ’fgﬁ ProhheapaBeRt BN or ni ng an opti mum hard coat |ayer on

the surfaces of caabigh ceigasitig,i Pe%e58SEHr s&hﬁl{]&%? (t#j%ns) havi ng
a refractive in?g]%( (?;itno(; smal ]l er than 1.5 and on the sSurfaces of a
phot ochr omi ¢ optTCar- subdtr &€ $HEH"EEeaNa¥ihG dtRbfeatplagerc | ens
Background Art: [0002] Plastic |lenses (resin substrates) are finding
W desps eade2AnisL1 i Pi&EEENt years owing to their features such as
smal | wei g@é 1Eaf ety, easy formability and fashi onabl eness which are
not posse g y gl ass | enses. However, diethylene glycol bisallyl

carbonat e resi Mhinsesentabnarel geosra layndsed hamer iy @%fn?%tsiit@oéhat

their ref i ' [ e .l er _than_ those 25 of gl aSses and’

their thi %ﬁ‘?n%%%%ée%ﬁ??%&%’g@‘}%ﬁ&%'t Guberetiladtimedeehaging

thereof . PnR¥e 9938 dayrrr éshned emmminctt Heyet br Bormdd eyplarhayetrhgen

nade 100 desseans ddinddiicaknes seacinidld Phasti Gyl ANSgs avlag bigher
are

refracti ve ; dexes. The resin IeBses, owever, I"abl e "t’'0"b
easi |y 30°2er Mt HETP e & oF8PaPLe| Qf of (ravididiany ontéaprebapd acodte
to apply kager podie sypiaceabflayeyhorifeathevs Undasese in thBst £5i 4

| enses. T IRt ¥P r. is faorned b ppl ying a coating
conposi ti gﬁe%))lnpri s?‘r?gxcﬁ?g?%&t#%:ingeﬁ ca %%gﬁn{a\@se% %hﬁgl }nﬁr?‘i‘ébl e
or ganosi | PR IS SHPEBRES of poPhrEPEhaenion o ical asyisst rame aocti as a
aquedls spiiattoahrcanid alsekventefisee patent docunent 1: hereinafter
also referred to as low refractive index 2 coating conposition) onto
the surface of the resin lens, followed by heating to cure the
conposi t i BAFker@ung #&katilize the sol vent. [0003] 5Wien the coat

| ayer is ppg@ajed onto the high refractive index resin |ens having a
refractive ind@; og.nqﬁ? srralnLgr than 1.50 by usi % the above | ow
refractive i ndéx?8oatiNTeSESnpoRT 11 SRLShEvksDr are fiadiagende Sprarges
occuPOduersepimraiceheneacs dwindieo ttlktactdat@ireadarcbes Waen 1LAS Jiesi n

| ens and 44y +g0a y ngrg)opf&gg se def ective appearance.
In order to sgovgatggeggbove pr IEQ% afgt%ﬁigﬁnﬁgie%%%% ‘frb’r‘?ib not
concer ni MPSEEFS§acBdt 9IRS T okt oHovevey cbimidsilemenetigbotxi des of
Sb, Ti, ;risa&dys_ncehﬁbmm:_eh|x@$irnef|_éﬁ§égV@qém@%eaehgrgiff%%d YSijag
fine siligcg pars .‘Lﬁ't%%t"‘ﬂ% c;JLqr arg on?of .the conponents of the coat’i ng
15 composi t1on (See pat ent  dbcurBht+ %y 1NEFFSS &reoHkd N e Bhpd Sibcisen
usi ng® Ti cfcelanfessng hehsitrhis ks s seed patientredeel®iHr Bt he Guire) a
coating GANPORELEOHCSI i}k LAIMOShey AE Al OXi4es. Qf o Th . S0, 21 (see
pat ent d%g;urrg t_4) and (Sl(gl) a coating conposition usi HS ébrrpom te
metal oxi-0S5SHPTH AhFIES S Sagepheentmats fvedecsyase dtheThdickasing
fcormosiblt bynssisg el d $tel « depesist elaﬁlﬁ.hql h@@shgﬁﬁr@ﬁ;:a(dht)we? ihlogkegan 36
avorably use r rm coat. |l ayer on the high refractive index
resin | enses. dTA{:ééorrefé‘lqr?g l?%st%ﬁé gf"dﬁ‘ﬁgﬁy e Prdentoi ReeRpst iy

ho r, SFrahelied eafhedefnae, bit usi agaereraigyeccept édpe@mesi £hons,
the hardappay d 8YBLc&MRYPbEL2D If k-Rtai | arge :

t hi cknes .ng%er etrgb%e | has be%r%ag'%s@:a(?%?;tgg%@eﬁ%f%aogo%ﬁ hgsth
conposi t FSASHF t h TR tht BCUREYRY §PaE bR ¥RE tilsi ERFyed dryregplptingha
suppr elss_esa’siriugnbmsosatthﬁs:dlﬁraii_gﬂrgjﬂéhb@ﬂfplf?ﬁﬁ Qﬂli_té]ﬁpglﬁﬂeggsgri or
to appl ygn 0 ..Ln the ste andl 1 ng . the resi
Subaty at 5. Por i 50 Srg- L Sia Bob Sofhdifndy & eapmeayent hami ng
exceld enfatd} ¥ittohapeatidimaguepogog]lution ands actoant NGeeOpROSHE | ON
for proddctugeret 1 eherbanhbgeswlidoCi & Ikd &5 98 13% ALEIL L& st anse. on



35 has been proposed a coating conposition obtained by addi ng water
in a ml nunber 1.5 to 4.5 tines as great as the nol nunber of t he
hydr ol yzabl e groups of a hydrol yzabl e organosilicon conpound (see
pat ent docunment 6). This coating conmposition is an excellent
conposition which nmakes it possible to forman organic
reflection-preventing filmby a wet-type nethod on the 5 hard coat

| ayer thatCc9sifgr REAPOFEIRIY, Hovede spgdppedef nihe trRsidbdvi®Scoat i ng
conposi t i @ ihawedoeynHeait ingPt O VaIRNthieNcHRged 1t o bha PRiviIstilize
descrlbedtgglgghvgggely, with the above coating conposition, it is
allowed to Torma coat |ayer of a thickness of only about 2 gm as
descri bed [i®R0Btanpl es probably due to 10 water contained in |arge

amounts, and t hgren reIBIcBEL! PORRf Qls LERL V&MY, Rhamide Qi
er capable of, maintaining sufficiently

of formn t hi ck, cqat |la ) g

| ar ge scrgf’gﬁxr’é%?%ri grﬁ{:’é BFIng Behgbtr per Yo dBder 4f pet $7etisteftian
years, fuitBhérhy usimashbedover hadrebrpeoiveaéndex ecabt g ampesitiion,
capabl e oholaylR) Nt Yl AEAr AU AABLLL YO X LERARIREE! 05,0
time and, particularly, capable of° marntaining rts functron even
after st oFdrpeELIExt MR Grbviasds the rpadn Ipes anst & hd coads lsyen

desi regl t BedeMeh@pPa L0/ I0FJdeEBBOSTS | P drRe . hi Bhedr 0120861 ve
stabilitythga t atlpf Eye conye tio %l C atiggdc o%itiqns. 2% a
Prior At “RBCTRRRE RERdeHnt SDUBUNRA SoghO05] TP G TR 1.
JP- B- 57- 2285t Pay amnmpded Grrentuing ¢Pmpes5iR26480% 1Pak i s ddcBemi 32r
g:; ﬁ égogé@ééﬁ% g?éﬁ% HOGHMBAE rdet 1 vE A ed924 331 £ &5 ({dQGyRaL o
sllica particles which are one of the components of the coating
15 composition {see patent document 2), {ii) a coating composition
using Ti, Ce and Sn in their place (see patent document 3}, (iii)
a coating composition using composite metal oxides of Ti, Sn,
2r (see patent document 4), and (iv) a coating composition using
composite metal oxides of Ti and Sb (see patent document 5).
20 The coating compositions using the composite metal oxides of
(1) to (iv) can be favorably used for forming a coat layer on
the high refractive index resin lenses. According to the study
by the present inventors, however, it was learned that by using
the above coating compositions, the hard coat layer cannot be
25 formed maintaining a large thickness. Therefore, it has been
desired to develop a coating composition with which a coat layer
can be thickly formed, which suppresses slight scratches that
might be formed on the surface prior to applying the hard coat
layer in the step of handling the resin substrate, and which
30 is capable of forming a coat layer having excellent scratch
resistance.
f0004]
As a coating composition for producing a lens having
sufficiently large scratch resistance, on the other hand, there
35 hasbeenproposeda coating composition obtained by adding water
in a mol number 1.5 to 4.5 times as great as the mol number of



Pat ent docunent 6: JP-A-2006-111702 Patent document 7:

W2003/ 011967 Patent document 8: JP-A-2003-342310 CQutline of the

I nventi on: Probl ens that the Invention is to Sol ve: 35[0006] 4
coating conposition capable of form ng a hard coat |ayer which has
excel l ent cl ose adhesion that, even after the weat her - proofing test,

remains t Qre the test a cels in scratch

resi st ancgﬁe?%g&lﬁfv% 1 on, grfou%t h%% Hﬁcrhé?/i' £ SOHTTcdfBBsi ti on
havi ng exéenpeid sIfS@ﬁaE@t%Tﬂaldpbllmynt Faur-t h@h;StdmtuMQMmmm:rmn des a
coating CoHPOsddi Qdht hsa;tmp%%at%nf @M@Eﬁ%&ké@%‘% g;%s%ﬁﬁ%t tbaég?mognt he

surfaces of a phot %}c[hromc optical K substrate. Means Vi n

t he Probl%ﬁ%anj[q)ﬁﬁ ection-p ‘ée‘bfr%ﬁf-liﬂrm’eﬁt‘ﬁts WP%%%Hhﬁeen
study 5 n kaweicbart lapesdhat thefabade problanshandvbay a ssiridiceghar

coatin b f r-atch re tance b si.n
co W;t 9 oo gg{:g% g_@e t3R3 éot?n@%sﬁ'l%gr}%as“ngo;éﬁ Al mﬁro%'feﬁeﬁt PlatiRy e
resin sub&? tAeerhnls @@ﬁ@§lb@d6@h@t erN@m@lEd-htlrt@ntlmerdV@mencoh‘elng

anmount Ofcdﬁﬁdﬁitlﬁﬁ alEQ&ﬂb&lth@ t@%ﬁﬁﬁpéﬁxﬂﬁyga?b§QQy%JEﬂ pﬁéséhe

above pro%%1 mi ol ved when specific solvenis are use
conbi nat i Yn °it¥ed; O\‘/611"re &t G& idﬁﬁcﬁéb%n’p‘bsﬁﬁqnéﬂiqssPéﬁpéphﬁdd\b? ©8i ng

wat e0s olwsiles orgéniioedoln el syehavicng tgr, eahd Vil ff efeaatinBorbbMgrfor

points i mnrp@m'eﬁgwtOEmﬁ%mzsnamwoeﬁ ftoQﬁtlhgvae@ﬂ %!%CEQQ(’?%W .

That is, accordi ng resent I nvent
o

coating &HRsELFt P %b‘h?ﬁ’r%lr%Su@ﬁ)'téilﬁﬂhbyp]aErJIQIQ:@ICaﬁéCboh@@sﬁ@mt al

oxi de; for extended periods of time. In recent years, further, it has
been urged to provide a coating composition capable of

15 wmaintaining storage stability for extended periods of time and,

particularly, capable of maintaining its function even after

stored for extended periods of time. Therefore, it has been

desired to develop a coating composition having higher storage

stability than that of the conventional coating compositions.

20
Prior Art Documents:
Patent Documents:
{0005]
Patent document 1: JP-B-57-2735
25 Patent document 2: JP-A-5-264805
Patent document 3: JP-A-10-245523
Patent document 4: JP-A-~10-282135
Patent document 5: JP-A~2002-363442
Patent document 6: JP-A-2006-111702
30 Patent document 7: W02003/011967
Patent document 8: JP-A-2003-342310

Outline of the Invention:
Problems that the Invention is to Solve:
35 [0006]
It is an object of the present invention to provide a



(B') a hydrolyzed product of a hydrol yzabl e organosilicon conpound
contai ning an organosilicon conpound (Bl) that has an epoxy group and
a hydrol yzabl e group; 30(Cwater; (D) a water-sol uble organic
solvent; and (E) a curing catal yst; wherein the water-sol uble organic
solvent (D) is a solvent that contains (Dl1) a lowboiling lowy

vi scous al cohol having not 35 nore than 3 carbon atons, (D2) a

| ow boi | i MePF: g gowmpesbiusomicephblesaf éomdn@ra)hatdeccgarmllpye@nmmh ng

of t-butars e@eall@u&aa@bsangd@emrar@iat a@@eﬁDé} 8 hi gh-Dboi l'ing

organic solv g{a havi ng,a boi BO' nt t&@ Ot to 5 6t t he
| ow boi I i NG 3 @P\}’ngéﬂg taﬁfsctdhg? §2in] RgMe A%t BEReRe ithes tigRt And
anmount thathl'tdineemsisram|&1:J(d31|d1£)retahetam‘:e5 et hﬁvﬂ/ﬁt@bn(@uﬂﬁzéﬂl a

range gf 740 o] cous_al cohol
(D2) bei ngjsz L%%ﬁ?%lsne Qloﬁt?& Cé aén:%(;et,}{;lot}1 thﬁ\lv?gg ét‘?% NN
t her eof tc?ttq}i’é'l\kéﬂfer ?@tfl%ro tM thVEHSQ)Onamﬂovldes a coaftdng

hi gh- boi | Idtgap@rsgalﬂbﬁ Sigd & @f2in b@fa@&i‘ﬂglyc%@%@' ned ld@;&%%}@? & the .
t hereof .to the

anmount th ratl 0
4. 40. T tfl—Jlear & n h?‘h‘%%ro?xﬁlﬁoﬂﬁtﬁaaﬂoﬁmsw%%us al cohol (Dl)
t he | ow boiling hi ghI y vi scous al cohol (D2) and the high-boiling

organm S@ae Rt fgwgoﬂ;pn | ofd lre%f erred to 15 sinply as
"wat er - sol[é;al §gorgan| C SO vents (D *fhe wat er-sol ubl e organic

sol vents ( and for organic sol vents havi ng solubilities in water
at 25"C of not mnmlIinearsetrfmrinb@%tbysnnaseaﬂdrwﬁcﬁcf@r@éry,stﬁh% spabjer

th 50% | t t f th

resent | Beatrore v id dbdP e AR EnS A RAGE RERN £ ey o
vi scous aP@B‘H@Pl‘EBZ’) ‘?aéf’aé?J{e- pdt ghhanebim|scnad chheehi gbahod Ibynasing
organig sabkventin BB)atsvél &aﬁgé%lﬁit%oﬁﬁch umﬁ?‘gv?ﬂ":} @fﬂ?ﬁt&' 152‘% t8e

particul a site .oxide (A i,s contained I.n an m)un
70. 0 partégﬁ %@%ﬁt%fee %E?S.fso Rt REdOF AL SR BFGITETEEE8%8 15
65. 0 part $nbyhenagmeumnd i h\at@urrl ngs cat e sislit ,( Ehel Sneentarsedata an

amount  of d%s@o{r@réd @nBar{15e lﬂ)o%sﬁr&?_’[eﬂ@%aﬂ%é %8H¥*S§Bt§heax‘9z Lhegtotal

amount of the fine 30 particulate. conposite oxi
hydr ol yzed® Y%’H‘ir%talf% ysed ggrgpmbination, pAbcrdivipnt & m@tpnesent

i nverzld oncompesittie i wbttlaehedm“yotviaﬂlecgiwat@£0§@§1§bi@br@éﬂﬂé‘%bﬁl%ﬁts
coating cREpas) 4L 3 RLWUL! BYi1 A B ELME AAT UEiALe 1 50PoR, @

metal oxid
have completed the invention.

[(0008]
That is, according to the present invention, there is

25 provided a coating composition comprising:

(A) a fine particulate composite metal oxide;

(B’) a hydrolyzed product of a hydrolyzable organosilicon

compound containing an organosilicon compound (Bl) that has an

epoxy group and a hydrolyzable group;
30 () water;

(D) a water-soluble organic solvent; and

{E) a curing catalyst;

wherein the water-soluble organic solvent (D) is a solvent that

contains (D1} a low-boiling lowly viscous alcohol having not
35 more than 3 carbon atoms, (D2) a low-boiling highly viscous

alcohol selected from the group consisting of t-butanol,



6 (B) a hydrol yzabl e organosilicon conpound containing an

organosi |l i con conpound (Bl) that has gn epoxy group and a

hydr ol yzabl e group; (C water; 5(D)a water-soluble organic solvent;
and (E)a curing catalyst; and form ng a hydrol yzed product (B ) of

t he hydrol yzabl e organosi | icon compound (B) in a step of mxing the

above conponepts; r Dl1) a lowboiling | owy viscous al cohol
havi ng ng}%-ﬁg{,‘%n% \Ms]ez 3’%’685? it oftRd (B2) aahl&ﬁ‘l?éﬁlﬁiiﬁg AY gRRIC
vi scous abobheht sedwinied bodlthhepgioupofarsi’St tag206°Ct;- but anol
n-but anol and %@tl%%abmﬂﬂ (Pgalgoxgﬁg@btgo'allc@ OQVQ@ Sglyent

havi ng a boi|ing %A)OI nt of re use cofbihati on as
the wat er SSBFIHIRA dPgRRGR: aé‘oP’i‘}‘é‘h@t (tHRE Bheimass ratie (EBAEONUMRBEGR)

(B), (SfC) E@D)heanchddi) (anelused anr@l@d_n muraios tbhat oper 100 pa(rjtS(bgf
mass of the to e particu C ite oxide (A
and the hydrol Ft?’ Iﬁg%o?)]ég”aigoscltJ %}?‘f{] W MpoTHE (ag hﬁgfﬁlgﬁf iftng

parti cul afenepifrskineswsti da @ﬁgurﬂs thed;l e aasanoainto dD220) Oklpardst by
mass to GQOOtmr@aa:et}y (@Rsss bheaved er ) 4 fed in an anmount of 20.0
to 70.0 parts b%l ar};jtthe curing cata %Sgglsfedin an
amount of 0.9 teSEItRY 16’59%%%?1%9%89 PERG cPatpdnedI i)
of tRé | csudiviahi agobewithati skous:sal eebdd (I3VL)t BhéhsoMaiethé Wathal Ng
0.55 to 3,90;; 4 Pe f[g ding mass ratio (D2/C) of the | ow boiling

hi ghly vi scous a coho “to the water (C) being 0.18 to 1.80; and
the feeding rra§1§r?a{1¢*6t‘€{>3/ﬁ€)e Iw-thed lHinghL ool ¥hgcorganicoh8D |ul)yent

(D3) to t‘chﬁa Wboﬁ@in@ehﬂ@hﬁy i $ s YanoEQQl%bz) and tHk the

i nventio 1 process he in nposi ti on, is
doei T oo CHan-BE1REACRR3aRE0 B COTG O3 Sabonl hedrian Pabarna k6
hi ghly 35ividyoas éWebﬁNSQDZL)leamj:@rdlcaseﬂaeetal ¢bhol Theused as the

hi gh- boi Iwa&rors%ab%wa@ﬁltcsg%}en e )smﬁ 8!:%5&?&% olvents

or gan03| I con COTTEOUI’] I N t e absence o
parti cul &¥&i0gnH8s P?blm%ﬁ muv@ée@Ayt AnE tofenptnemphkay diizat 6.0%

conposi t dymekak anddeptdeiabIy xebtalshan1thethydr 909 28d rseduct (B')
of the 5 [r@? Iyzabl e organosilicon conpound (B) has been forned;

(5) The hydrol'yzabl e organosilicon conpound (B), further, contains an
or gafdsi | i con EBHBCARPY{BIPahiny FGUROS1EEes dfhtime @rhydnbllywelnh:éon

groups i Att he gekegsd eshdihereof, and the organosilicon corrpound (Y
havi ng an pox,}( zabl e group and t

or ganosi I on 00%1} Eofgi?gﬁ} Jg’d‘?l %/C%“‘?‘rﬁ’sl °P85| bD?()8iF8aZ)t Brtylso
to 10. ooalcoholandthehlgh b01llngorganlcsolvent(D3)1sachacetone
alcohol; and
25 (2) The fine particulate composite oxide (A) is contained in
an amount of 25.0 to 70.0 parts by mass, the water (C) is
contained in an amount of 5.0 to 65.0 parts by mass, and the
curing catalyst (E) is contained in an amount of 1.0 to 5.0 parts
by mass per 100 parts by mass of the total amount of the fine
30 particulate composite oxide (A) and the hydrolyzed product
(B').
[0010]
According to the present invention, there is, further,
provided a process for producing a coating composition by
35 providing:

(A) a fine particulate composite metal oxide;



(6) A tetraal koxysilane is used as the organosilicon conpound (82)
havi ng not | ess than 4 hydrol yzabl e ggoups in the nol ecul es thereof;
and 15 {7) A disilane conpound represented by the followi ng fornmula
(1), [Chemical 1] RIOli-X - |i-0 RL ORL (i)R17R1L wherein Rl is a

met hyl group or an ethyl group, and X is 20an al kyl ene group having 2
to 3 carbon atons, is used as the organosilicon conpound (82) having
not |ess tRan 42 MXFRYZARLE Groapesthicpe FRIRWIGSARELBONT £0012]

Accor di ngotrgahbei pi ésendonpdiait | (@1) tHatheas dMessodys Gooupr awhdad a -
| am nat e hn “@i?haﬁihaﬁﬁnﬁﬁﬁt | ayer obtained by curing the coating
S n

S dr Zz e :
conp05|t|oH I or med e surface of a resin substrate.

In the indEnti oidrithe above lanminate, it is desired that : (6)The

resin subgpyat e i e PRRLIAENEOB2APET §81 vaibstdf e; 30 and 8 (9)The
photochrogkg optical, substrate has, on the surface thereof, a
phot ochr o coat“Hay&r G ¥¥&d by curing the curable conposition

that contandsfarmimg ocliryaiviad yeedppuoducan(Bt hesharite ¢gatrolgyebles
formed 0“05:8&6’9919&&[ Q_{Hg&) e eon (IB(i‘ygl:‘u%FSe oé gc?f %'niin tzi}%hleméﬁggleon:

e

[ 0013] Upon~usi ng water wat er-so ani ¢ “sol*vent's "having
specific PPOPeRRRES i n conbi nation, the coating 10 conposition
Fbt alm{eﬂ Py tE_val'_ﬁgx%i@xntwll|§1V£{ltdw]?]§oli?iﬁ§gﬁﬁtl@ QFLsElgﬁ@ét&&Jlah?viﬁét

ayer at _exhibits excellen ec articylarly, u cont ai ni ng
2T ow boi TP REHEGHIY o1 CEERS AFEBRo| 1idad I i pomo hiE et &r5eBhab! e
organi ¢ saleeml sdileadeat ifrgrcdpogidipncassi e fga\odr abbytappl | ed
onto the gurface,15 RhiLsal b te sush I Les Lens.
Due to a relative yfﬁféﬁ@ﬁgséggrtﬁﬁgf%%ig*%&E#ﬁﬁéﬁﬁéﬁgts??ééﬁ?L
further, TREVERY davéay Rapetlens Bindasif] §50 6 reed 2RAIGH #ine pged far ge
t hi cKres scotipinme tisim g sa thewwaaklki-8g1LioNd Yo s S0 S alvedhol(D) f uahder,

di sper sed maki 105 FOBnEr L E)7F i S 40T e By hdatg HRPlcRoat
| ayer. AsOyHsy[thatt Rer hblQ Regdts bayeasexdfi bhestekakldmauntsofatkéd
resi stancgine partidolkiletompbeicgabkide cAPQsid iteRr hiyktbeisgpels the
resin suq§£55g5%1f¥3%naC%%%guggaﬁBk§yer havi ng excel | ent appearance
20 the fine particulate composite oxide (A) is fed in an
amount of 20.0 parts by mass to 60.0 parts by mass, the water
(C} is fed in an amount of 20.0 to 70.0 parts by mass, and the
curing catalyst (E) is fed in an amount of 0.9 to 5.0 parts by
mass;
25 the feeding mass ratio (D1/C) of the low-boiling lowly
viscous alcohol {Dl) to the water (C) being 0.55 to 3.00;
the feeding mass ratio (D2/C) of the low-boiling highly
viscous alcchol (D2) to the water (C) being 0.18 to 1.80; and
the feeding mass ratio (D3/C) of the high-boiling oxganic
30 solvent (D3) to the water (C) being 0.70 to 2,70.
(0011}
In the invention of the process for producing the coating
composition, it is desired that:
(3) A t-butyl alcohol is used as the low-boiling highly
35 viscous alcohol (D2} and a diacetone alcohol is used as the
high-boiling organic solvent (D3);



25 can be forned. Mor eover, the hard coat |ayer having excellent

weat her - proof property remains closely adhered to the resin substrate
over extended periods of tinme. Further, the coating conposition of
the present invention features excellent storage stability for
extended periods of tinme. Therefore, even after 30 stored for

ext ended iodg o ard coat |ayer can be forned maintaining
excel | ent Qggpe%é’é’drgﬁé?l?ﬂ S BEF IR Al COrBeRngddihBLi Bh. That i s,
t he coati hgdcehposi tirotheaiabsahne bfst?ﬁ@nmne)rpa&\t&buextend@ﬁbtﬁ&'*ﬂ@ds
of time apd. tpkes 4kt osgh resi n en es havi n
excel | ent ﬁard coat FPJ 8(@ %ééglg@éﬁBu}?]Q %ﬁ) PPAFe St gs
coating cbhbosd tWW%lﬁf&eﬁeGhByhfﬁéomernrqdfwént(ﬁbh OS ’daen be aI o)

f avor &bl yhy@ﬁﬂl},fﬁblfé)rdﬁg@goélmiibéln coOshpd@xer (BN nhBepsbhf asasepf the
phot ochr og%f: i cgl st rgi eci f| cally, when ?ed for for m ng
a hard co Ia&%‘r ﬁ’dtrﬁ YBh %c?ﬁ: %SlﬂﬂﬁoélaFOE'BBE{l?a Bt sy

phot ochr opert&Tiget a8 bagenos bl hech @romns!unﬁabdzaoufuﬂjmosubsw aﬂ'&n t he
coating compsldinarile LReubBVe i MAlRSRC AL BrdeLieasR I N the

properties of t hé ,phot ochrom ¢ co rle Scription of the
Drawi ng: YOWEA lﬁOﬁ Gomppupd éB% cfﬁ‘@ﬁba afi BROEKoUF PP aand a

r epr é9entlagdnod yerdba i @Bamﬁp ahdatiphetrganoem ccopidoapbuatbgimak ge Hed he
present inventjqn rlgtaq% Bi/%{ ry¢ éBJt tﬁg] bﬂventlon 15[ 0015]
0

(Coating corrp05|t| coating o rtion of the present

i nvention Q")orrpﬁ%%tsfaaaléc%a@lléa@@rﬁﬁo@%m &s t(ha) oxgdriaes Jpaoni canpathed
conposi t e(EBt Bhvoxd dei (&9 t RaMUdiRi XA am%d?&% iR 20 rﬁwdfgcgi ¥zabl e
or ganosi | | con nB gnd cont ai ni ng ‘an organosiTicon conmpoun f)

havi ng art 8 %Og 5 p and a hydrolyzabl e group; (C water; (D) a

wat ed5sol U‘dl e ar@asmJcarsaotwmuncamépQ:E)seatedﬂrblynghe:&‘bah.xbsﬁngvxﬁtﬁ:ﬁrﬁﬂl& t he
wat er - sol 4hl e organic solvent (D) is a solvent that contains (Dl) a
25 | ow b0| I'i'ng | oW y viscous al cohol having not nmore than 3 carbon
atoms, (15%¢ “'gcla vv-lim ling highly viscous al cohol selected fromthe
group consisting of t-butanol, n-butanol and 2-butanol, and (D3) a

hi gh-boi I i ng organi ¢ sol vent ing a b l%l, ng poi nt of 150C to 200t;
the lowboiling oWy viscous cohol bei ng 30 contained in such
an anount that the nmass ratiof(Dl/C) th reof to the water (C) is in a
range of 1.80 to 7.00; {Qe | ox+ boi H}nq '.ghl ||scous cohol (D2)
being contained in sucFﬁ unt at e ratio ? 2/ C) thereof
to the water (C) is 0.24 to 2}50; and the hi gh boi | i ng organic

sol vent (D3) being contained }'i_{ln SUCthFg amount that the mass ratio
(D3/C) thereof to the water is 1.10 4.40. By applying the
coating conposition onto, 10 the surface of the resin substrate and
curing it, thefeeea fe FomBethvhasmrwoer pRyRIhHagrayPexaed [Xens

propedties. Then aé)nv}e}mtgmgdhaeﬂﬁ@ngnté wéérumwal%m@esc“ bedf
i ne

(0016) 5.( Ln i conmposite

particul a eﬁbgi:eodzaggri}F Eﬁ%% ?%’)%%%n Fﬂfnpﬁgggebs?é)t H@v’r’?ﬁ/é‘ﬁltl J&S%H?& ns

two or nﬁréYﬂI‘hﬂEzcﬁlmmum|ld1e§he0m¢reetlkeexehqﬁersf are fine

particl egopmaphich at least two or nore kinds of metal oxides such as

tin oxide, tungsten oxide, 10 titanium oxide, zirconium oxide,

anti mony pent SGEFHW &9 thEnPIEEIN Bl AT bisHded Wdderhekhere ais

Im)l ezh| aprbevded adrarfimeepiu whikhs Réra c&htllf‘atylérreo]ﬂfala‘xegi W@&EEMEM
ayers coppr ve fing particles n and _.on whi ¢

ot her fi gngJg h‘fenﬁ%tcaét wcr)]x?L °5m8d ?ﬁa@?ﬁersuﬁfeﬁﬁenéﬁfea FRRED

| ayers. substrate

Inthe invention of the above laminate, it is desired that:
{8} The resin substrate is a photochromic optical substrate;
30 and



15 Anong them fine particul ate conposite oxides w thout containing
titaniumoxide are preferred fromthegstandpoi nt of weat her-proof
property of the obtained hard coat |ayer. The fine particul ate
conposite netal oxide (A) is, usually, used being flown as a

col | oi dal di spersion solution by colloidally 20 dispersing the fine
particul ate conposite netal oxide in a dispersion nmediumof water or
al cohol type sofemhabOchy oBiRefPbi rhisussivpéRt has ooay|tirhéréfpseno
par fj [ C?IA?thbrebfaga qshmctmnfucﬂe;oaar %ag@i» aélﬁtalzﬁaéd)lmoﬁﬂufrﬁnljetab

oxi de rovided it es. the, above neta

however , aes%ﬂe% TREC St1 e anlt}mscox?la‘éal%s & aﬁocgﬁfomﬁca%o%ud’rﬁ PRda
range of ohe ha@GYop trhgger Zis Commamh oxitde phosorhngeiofcoht $226% by
mass, gin oxide in a range of 0 to 80% by nmass, antinony pentoxide in
a range of to 20% 30 mass, tungsten oxide in a range of 0 to 10%
by nass aﬁﬁggﬁ? c%ﬁ% H¥SIT 8 range of 0 to 25% by mass. The

titani um ¢8dUR] has a phot ocatalytic action and is considered to
deconpose orga u S u e
ydr ol yaabl ¢ o irod Lot el Bt SR SoRhd R SRRt
| ayer . SShW%fﬁﬁ%:l%méHpﬁgﬁééﬁ bﬁo‘b@ﬁ@wwfbl dde &6RESNGN tend

to ?emaleéI eéﬁéﬁéstﬁtii%darasﬁkﬁﬁm@rde% yt @hvhghe &6t tir%vﬂéﬂﬂi@no&'sd@?bﬁbﬂﬁt%f I lj
cont al ne aKl er ro er L.ne ar
o 2| hedro s el Bt VbR FBRE, SO e 12a® kR OE R e
parti pul aPert:mqﬂ@Jtya rogstoanl coxm:denmngntal T+ itliitran highaxi desd:mls
contai ns g COHPOEHKE, TRl b@ﬂl‘i%g%gée}iébl%l%eoéﬁgnfé (f%q.r\li'e Ofélhge

in an anount of 70 to 99% by nass and ant] non t oxl Icon '
di oxi de i FPAt1WE FPTRASEAE OBF CAN bE §®%5§b%§§>plm€n@n¥%ﬁe ﬁ?rf%‘:@mst
desi ried tdhtarn hptfiided pabisieukat suchnPOSa t;ﬂarmilw lexisde m@nt|d S tin

10 of 3 thorau iy nhie ViRl (e R oo s Bt ST e BaFPaBi0;

by nass abkl dia1 @@aau bRYEE ¢an e @mﬁaﬂm 5¢>rr@eqldnazg%aby11nas§ 13004 8]
Astdlescrlaeﬂ:mge tbohSusd r@gld\nh@iofglﬂgl fuealpgﬂééé&@tﬁ&mmom te
nmet a oxl S ol | erse LN a er sl on
e um o P ot e TP R CEoB e b (STROSa, et ety of e "BER ol

et hai?@l , fayprgidnoldispeggedpandlingt ibutgdsidileottal fommbat flatl mdiol or
nodi i ed @émeoﬁmggdtafé@lgyéper%oa PRl R, Ichel 2 485801 L Qe ISE

an al cohol that corresponds to a | ow boiling }[atovm y VI Scous %O al cohol
(D1) t hat®¥#0145%e FssdriepEdSeapkrhi FeshtadiSpersion state of the fine
particul ate compeshte, mtakoaxide d@ﬁo&&&ﬁohﬂ:ﬂ:tﬂ]@ﬁépéls EoRCres PN Y,

It is desi 1?5% “Sénﬁ‘aéhﬁé‘% CO%.tth_aLg a@Plf'rjﬂ]f ')%%%gteg%ngP%g% %I?I ni ng

|sopropano resent |nvent|0
conpési t eCEPfEPSI fczlsn i dYOERPVEE, lréajhaﬁdtcrfeatr éama@fhaaflm eueelblent

di sper si %a&giett—lp%oft beo g@ugat §e@£1ﬁ@tﬂo@1q, alapehel tactydegdm the
di sper si on | ution_nust ken in ccount %Ebggose included in

t
wat er (C) 15?‘? |a§\ﬁ.‘5}5?ﬂ%‘d:e| A R\e aJ?Jc“EﬁToI ef hdhenrPatHed
descr i bed-drgiosri.t ilom dmthem@entummmmmmaiexﬁelhmf sterBik

ticul
o | o conpiaaRIPELE AU DR AN BT LS TReFRER AP Wen G eidl |
abovelcol ' eal farspetanded Qﬁrdﬁdénofstﬂ%da hﬁédr%st% letverhearnibre

particul amsxmnmahttalmhgl cRXEUB0E af.‘@ridéf,‘ gb&ae&ﬁl Qésﬁ.@liéﬂdé)n
SS an nor

is, prefera 20‘V .mass 1.0 .50% r ef er apl
2556 by et rLosbathItiHES BPOIF g heP T s O Sk Qi PO

concentr a:tusoﬁumcnt:td»rn gvearﬁge:encted geri¢ds afltowedandmpikedudepas £idalte ng

conposi t '%‘s@éb}?y B!r%u&@%%‘%r?éds%fb HE%M?EQEQQléﬁ@ﬂakHt%at' %J%ar q

further possible to increase the refractive I ndex of
coat I5ayé? f@&ﬁ‘ﬁ‘ﬁl béghofintHatEbat | YRy ¥hmosi tion and to increase the 5
t hi ckness of t hRecEaitinyesmBses @S drocleiit kid bexee! padderfCi @b &l i on



10To enhance the di spersion stability in the coating conposition, the
fine particulate conposite netal oxide (A) may be the one of which
the surfaces are treated wth an am ne type conpound and/or a
carboxylic acid. As the anmine type conpounds, there can be
exenplified 15 ammoni um or aI kyl am nes such as et hyl am ne,
trlethylamn S | ani ne, thIamne

di et hyl an”A eb%l §’8p$%>f; Esﬁﬂd{%p%‘PB‘BW%ﬁl ]H% ﬁoéitk%ﬂa‘?ﬁ REstBeich
as benzyl amcheceetof ; th iphyedldchraminespsiicdl asubmiphelsi.ne and

pi peri di ng,.ang; al KAROLATNES §UEL: 38, JBRELIA Péaéga&e'&say%ﬁ on the

di et hanol am ne, tri %{ 'hanol am ne and i so rPlg’eanogam ne
car boxyl i BNGEPENT T PREAT e SERENBRES | 1'ad‘(:ﬁ-‘il @ @bogochxanic it

Iiactl lcs aClLdyeﬂB,Ed>ﬂn@c£lcﬂ} tcw;t rshﬁf@@bdoft@lﬁé addmsltaec‘alt@,, %ﬁgl Eé‘%‘tfm@CIf]
glycolic nzoi [ t mal oni ¢ acid and, mande |c
aci d. Thegém ?ﬁs%\tgl%%r?%o%ﬁ s 9 Jrorég’ ?&FbB%?V?’&taacu E&756eils
anount s i Rreperhies off Cth@lpmtscpapmscb@ommsmqoer 100 parts by rrass
of the fine particul ate conposite netal oxide (A). [0020] Though
there is no $$rt|cul ar limtatjon, it is desired 30 that the particle
size of tREIFF REFHIMEPaPE EBRPBERYENGetal oxide (A) is, as mean
partildd e 0@»] 1 to 300 ma so will not to inpair the transparency of
t he hard Y p Le g9 S|te rreta OXi

(% maybe fHE Shass 325 eat paSuRodid SR CEERRR BB fReAt
manuf act e B?ONP@;BEWJQWC@Q K@g@bﬁ@@ ofr th DIS@Iemésnnmnﬁm ured
by Ni ssan Kagaku Kogyo Co. [0021] 13 (Content of the fine

particul gt e, co te net al. _oxj de) In the coating conposition
of the p?}%%%%t{q)ﬁ SEYoRY h’gi {éh%ey?‘feértptor?at if the total ampunt of

t he fibne PHFkt3icul ate conposite oxide (A) and the hydrol yzed product

(B) is suppases & Re+10Qyparts by mass, the content of the fine
particul ate co%osﬁr@onet al z)md (A) is 25.0 to 70.0 parts by mass.

Wth the conterff'€of°Rhend | FRMRRF 1IN &fe thEnBBSFERE Bt gntdende (A)
bei ng notcdrgas stefsan a25bAspar t&nlbdnéfﬂfé, (he af grABdphaE Oognate | ayer
exhibits fi.gi.en a cr ance and 0 r ef actlve
i ndex nakcséﬁ{ ds(i % En ¥8:1 ngdgu ess ﬁYed%oc ﬁ?geﬁ]é% BFT Pack Thi s,

furtREar, ﬁslyzﬁﬁulév@l’gﬁéoéib*(a@fe emgsiuingt yootaihingbarai ned coating

Conposi tldl@arﬁﬁlua&bﬂgcbﬁﬁo@ﬁ@pﬁgi et Bﬁ Epbapdshand Lpaty | ayer,
preventi %n f crarf? s and stor(z)[ge stabll he” coating conpasition

i nto consl’@&PariZen: St HEC1R7 o e"Fﬁtet"Her(@éf % watprefetuply orgRrg ¢ o
70. 0 par t@lwmssndntﬁ)eapcetmgxbiayalset@ wheerAdLrD tharwst dyy- sk land,

par ti cul &/dokoietsl abhy, (56, 0 90 SARRALLSOUABIEys [ (0721, The

cont ent of fi.ne particulate conposit (A can be

cal caPat é&“rr’-’&ﬁqltlﬁa lfcé‘@d”i RySeMdti A cehol ha viypdrepy Pabk e femgamesibonc on
COWDO;Jnd a(tB%nst, hab2 wial 1obebstesiarg hﬁ:dhlﬁtﬂrscoﬁﬁaélda&ol Bel@ﬁt%’cﬂ %l%ﬂ]t g

i nventio € Qr.0ang ou olyze

t heoreti cr%ae ¥?®%§é¥é§? 1’83 %r?og%%usc r‘erf g?"b é‘ﬁ% h tﬁgoihé‘}%
hydr ol yze®3pr adiah-2®il8ng cagahec faudvenfr bmrim aabomﬂmngfpcs:he: of

or ganosi hisgen t%oé%’@“dt}@lohhﬁéli&ﬁ%ﬁ@rzlg% 34&% %)ifcol{‘% %g?ael%g‘)“”t

of tgg fine artlcu at e _conposit
conpogi t iFGRt %nﬁga’rrf )?Uf:ﬂea%z%‘i"é’% Ehat éﬁuﬁ?sﬂﬁté@f Phé@) |t§1e|r§gf
Ther ef or &0 the watead anmmtmoé rangyef bNE .BA £b CUICA;etBE W PRSIL Ry
met al ox ) [ r.odu B econes, equal to the
t ot al arrlll?qﬁpﬁ'? v?%&%%&%%éﬂ ? X%Epfbor}éjgpg%’?'i{ J(f%‘%\c? T BHEBAT 8MRERE
oxi de (Afhgfathe @&SédrahéotH%?/aﬂotlhereﬁft’dmthydwaﬁtwd@)pladhcﬂcl €38')
found by2the; %bﬁi’@h@?:&?edbo]fmﬁn § VU@t Aot bt [ 5 B?iﬁ%%_@%gned

e fine

d h
par LTul S BErTET kN - BRF BE A=t AL o) EDSEREE dtoves Potar

amount . (€4 {90230 to 4.40. By applying the coating composition onto



Further, the content of the fine particul ate conposite nmetal oxide
(A).can be directly estimated fromtheocoating conposition by a

nmet hod descri bed below. Concretely, the 5 coating conposition is
dried at 120: for 3 hours to find the mass of the solid content
contained in the coatlng conposi tion. Here, the amount of water that
has i ncreased du n rying i s, neasured. The, SO|Id cont ent

loval Iy ol AUTEF G2 GFhd i SBeSERets M pariTe ditar SACompee: be
netal oxi der@éA) antatd ¢¢EI(ﬂ&@&&ﬂ&@&lpgoducelIenﬁnyid@ﬁrthes The
dehydrat | gBo0L kg IILe! JARbUALIGH1 L Brdy D Xecd iR EL 3
conponent s contalne e so ontent are ana yzeg the X-ray
diffracti 8%Fflthe 1ike method to make sure the conp05|t|on of the
fine partkeah aFreneopposidiel gt aion@&sdee(rﬁétéhaénq%xont ai ned. Then 15
t he amount of t d a condense fo ne fromthe
fine partlculatgﬁ%d§p05|%%%%% ggt%x?%ﬂﬂo gﬁg edSFFodlct
(B') in thbesenvdn‘emmnuasm@sttmapedm@renkwdh fdfemrt:aé beidesn the
refracti veohpdeKe A x4 e30ki-d £ rteesie%-. fnr@f mcgh\/f%a&d%o%rt he

fine particul ate conp05|te metal 20 oxid
conposi t i BATRAS IR P LCBRF R Mtidemauebiad tHXpaRides T@steneoxide,

Eart i XUl at etsoipesktidepetialcont udex(ide, mmwﬁaﬁmrm Qdysix(ajxﬁ BL)
t t
eOMes GREkYaS WL S dde dakahe BT 0l L08 Soligosontent, and the

wat er tha as 1 ncrease
made 25 pBastbrees ookl e@ra@eurﬁeo%@mémcaéityneffhayerpappmpniawg

conposi t expEt AboPXi ftnd MarftielebhesanRendi ond hs fwmehpeﬁﬁéfumﬁé
conposi te_net al X|de gﬁa imated fromihe dlffgrence i efractive
a

‘ndex and®FFohT "¢ BE 15 GFer HEVUe T LOMEEAtSdd b it or
t hat Has hmeneaskendufing palré idnyahg. cEGWPOOXRE ox(iBel Mydholyzed

product > contalnirrhf tlﬂfgf@hﬁ{zﬁ&d%r QEIé' o8 %el:isfl‘aonh¥ﬂéc§ Ya b RhLRAYEt
formed by the hydrolysis of the §2a6 e organosi |1 con“conpound

(B) that ‘ﬁ%%‘f%%splfcrféf BGRAEEYI ?%o‘ﬁ!% dRgd( BrRYd 3 ataliaygran Bpoxy
gLoEpdanﬁffnén@HxﬁgﬁHNMte gbmp631ﬁélmdvaatbgﬁa?txﬁvhls, usually, usedd
t hehydro r onen at fo 0

y B@ﬁg ﬂ%%% agBa \ﬂ?lﬁ ?Hgﬁ? er310 oi {1.%1'1 fbgr ﬁ%%jf §, y

t hat serves dg hard coat Yng
t he @@atu%?gsww tﬁl‘(ﬂw fine mrtleel@le@@qmntet setph deidélintde

amount  of g diee Fyaliroeaedn B OdUeLr (& ha1kbabli SydosBRdefab O8N O1ing- by

determrnr&bthe amount of 5 alcohol fornmed in the coating
conp03|t|% IRt 1R enlthe hydrol yzed product (B') nay often have been
partly deb3@k’ak ed and condensed. In such a case, the ratio of

condensati on ofryidie by deGlaethiaedicti {5 e IR AL iié Eoefam i ne

anount of water, formed acconpanying th e condensati on.

Hydr &Py z AP BHGEBEF 11 CFd I oboRRg¥1ded it qpmpRiaRDHFYS abrae metal

?Lgan05|iaxxﬂe?y3nmoum$ , (Byweont aidis e ehganestaht@n Gameounrd (81)
erei na e S a Y. Qr QUp-.cont ai ni ng.

or ganosi I%oggtna%c%e%lﬁﬁad} E%ggﬁg%nné@a%r&éep%;?o g oat% gﬁg‘agshyﬁlbff?/%a"ﬂﬁ‘ e

group. [0BZ6le 40B2) r&paxyeiyrlotp- ¢ohtky masg, ok janwsidé denacoapoe >

The epoxyy @#08ps oS igy, ngn@w@ﬂf%éﬂ&q&d@om%%ng%f rﬁa¥ob§09 dgpown
orga silicon coggound cret here can 20 exenplifled

i d3B8PopYrEPFRRL Il}'laﬁ.]é'ange of 0 to 10% by mass and s:.licon
y egC|dakypKnpyhnetfadgﬂ et doxy 2Bkabe mass. The titanium oxide has

y- 9' yci dax HBQBX%?EEQ%’%O;?%%E(&S)/%& %gdc%_%side d Eo decom&l)gpo%léqaﬂl)c

y- gl yC|dox propy Si I"ane epox
ethyltri rﬁﬁmtﬁaﬁechzmrﬁmg qoRdensed Pro rddthe pérehezairie

whi ch up&rdeeididlicon compound (B) contained in the hard coat layer.
35 Therefore, weathex-proof property and close adhesion tend to
be deteriorated as compared to when the titanium oxide is not



hydrol yzed fornms a | owboiling | oWy viscous al cohol (01) that will
be .described later fromthe standpoint; of dispersion of the fine
particul ate conposite netal oxide in the obtained coating
conposition. Further, fromthe standpoint of close 30 adhesion
between the formed hard coat |ayer and the resin substrate,
crosslinki ng propert%yof the hard coat |ayer and scratch resistance,

it is desFPRePinEdseB¥hEaliny yEiel ATy PEPPRePHoRGE:Y afe the

y- gl yci doxyps rpd ety béa alh@ry shtannshiR rapo¥y, IhHeHad=Gont aidi ng
or ganosi Iaconr commo ndch%8%. can bg.us]gdtl n._one kind o% n ty\(? or nore
ki nds in Tonbifation. "6 %LBEZI??I T ety eeg 2 461 BE ?ga%ls %icon
conpoundssontains nprtiteaigpreseide bntantritenins a composite metal oxide

t hehydy ol yz alil£ergaBoshd | ﬁ%o@}qmp_&sg@dw@%&eaﬁo‘%@ JBY obeot §& ahpve
epoxy grou _Coar%:gl ning 5 organo& |.i con_compoun Bl) only or may

contain dt P01 FePEREENOLF | I P iddiFoBuAdsx1fe 13 3d9yadd
that in tdmowibt afnedocdEd brgnaspoambhothahei vtikatoof garagk it

conpound ej Mt |-0 iling . l.oW y.Vviscous

al cohol ?B%)%?Rgt bélmg??gjgiegd%éggf)%gé%a gcra ?%%8 e lgtsag%i%ocl’x “of

di sper si okh @N aERE 9 pArta 8ak dre nesaposi teeNiITabx b dey an amount

EXa”FIOe_S of hj he QF@eby%M,F%dt'iﬁﬁﬁyCQBFQé@% !i@nclaﬂdﬁmount of 1 to

et hy | i T REXSTS B S R AL ARy SPPUHODE O 0 298 by mass.

met hyl t ri [fHE®dxysi | ane, di net hyl di met hoxysi | ane,

tri met hyl met hoxysj : e i L , .

di phenyl di mat.hg%y!sj%E gﬁé?gggy%%‘{l%ang%ﬁ%é#%‘?h%?(atsitlhaenef,me

n- propyl t [ ; [ Xy¢skEafebelng colloigally
RIGFHERFSI FAMROSHL Y UNS A ‘ﬁ@t‘%‘o A lloidall

[ sgbumlyl tdii speirisexy $hl ar\:ﬁsp?é}éi&?bm_bwﬁﬁﬁli &t hoes! bangn alcohol type

n- hexyl tr , N=he r.i.et hgxysi |l ane _

n-octylt r‘%@%@%é?’?g%ﬁg ﬁgﬁgcyi?tr&?tnheaﬁ?%ygit}’?\ﬂ%}’ n-propanol,

3- ur ei dopropyopERet hokysvtvhes laghidl uorbytupysicohel hoxysididied

per f | uor ea&cohbet, hyAhdn ttHeeesuh ap8rs26n media, it is desired to use

y-chl oropropyl tri oxysilane, vinyltri(8-nmethoxy-ethaoxy)silane,
2yl Ay BB ahBet) SHtRSRRAR iy Pt R PHEPRDLYAS | LAY v scons

y- ackgl oxlgobpyl {Pi et hbaysiikihde deasetriberly lakypropyithd nétdpexydiohane,
30 y- et hagkyl 9¥yPROPY id ?%trtegé}ﬂ%}}:gﬁ?%mr%osite metal oxide is taken

y- met hacryl oxypr opy! di met hoxymet hyl si | )

y- mer capti@pPop§FrePRhet HORFTEEEAY, JTakhf ndpt biRd tha msehorybrnahe,

y- ahm' nolpreﬂzlhyhbﬂ.i ethﬁdaﬁfi@dl%htl"&ﬁloll containing isopropancl. In the

N- phenyl - y- ani po 1L xysil ane . .

N-2(am n et?%% 3?%‘21&%%%??0’33 te(r%i éﬁﬁo%y%? Pgf&icutgte composite metal

N- 2( &b neetAp1)Ad- aviusegrispyhe fiowm o ysilllandal dispersion solution,
I\F2§ ani P?ﬁbhﬁﬁlﬁﬁnﬂﬂ ?@mé)@/ﬂd@i&S _3@1®oﬁ%h[195¥§ﬁ&fk?% the dispersion
p-styryltr oxysi |l ane and 3-isocyanatepro ri.et hoxysi I ane.
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conmpoundXC) and Powfgodlivey lenganoediskbasnatosmpelingsl,) ithaits wdesi ped
that the I rg il C n further .cantai.ns 10
an or angg%é?%g%%é?%r?%ggndﬁ?%gl;lsh%%%?’ngg?gﬁegi gt?eraelif%ér%hte&ft%eagme
pol y¥al eRRTEEEBhPDS AP oFLoa I akﬁﬁﬁg?@‘@aﬁgsﬂsitmmheommmpf.
having feHe 8511®IEotpysHet vz aly & ngr eeﬂio&&aikﬁiig&&%ne%otm%gsm In
addition to tgﬁbe’ﬂ&% rogef- cgfta njlsng or%a_no& I'i con comnpoun gBl)
from the standpbi i 1 (s % ‘??géai At RRe RS hasLubhan d&ragedy the
resi st ancetdd ¢hehkof e grartd codattel ayeposiisemet all hex pid YWeahentng
deconpos - hni.ng_oyga i caypound 2), helns

ner onse the P naea! spAk sy 2L 4” e BTy T P SN ut B30 R
four3®dr FBFe akoRYSE NELgratpy  i4p% hE nasisckal58$ hivmesse RN bding a
nore dengRkyd2éhariss istkedishr et dlr@ordenithathandi §oalid auelgkhantt he



[ 0029] ‘The pol yval ent deconposabl e group-contai ni ng 25 organosilicon
conpound (82) is desirably a tetraal kpxySi|ane or a disilane conpound
represented by the followwing formula (1), [Chem cal 2] OW1r

RIG---7XI-0 R 11 ONOW (wherein Rl is a nmethyl group or
an ethyl group, and X 30i s an al kyl ene group having 2 to 3 carbon
atons) 18 [0Q30) t he tetraal koxysil ane, there can be

exenpl i fi ef PthrHPE: Pi8x9§?$i‘é?n% a (G HSGh GRFBPFAREON of a high

r ﬁt r gpr olpmc;tﬁdeln&[itet ibat mai ﬁ‘oﬁmﬁj()@jalball%t@nd Itﬁtlrsablfhlewaﬂ aﬁéﬁeAS
t he disil ane oun rent t he, above r a (1 t here
can be ex}r?ﬁsﬁfbﬁ%n%) 18 %ﬁ%%ﬁy |e1f%grxy5| Wi 5 eﬁ‘aﬂgt%erward bode 1L
bi s(tri et oxpgiilsgd) mﬁt hhﬁecoat@mlqu(ﬂmsexthenysndiytq eitrkms@ndthe

1, 2-bi §(trﬂHI%§ldﬁ%)éSédeh)ee&BQE'Qay‘é@D§'S a@%m eﬁmntte&& gd-anenand
1, 2- bls(trlethox%flsu iethane are 10 B %erre from:t e stan pol nt of

rate of hy@drEverseor Yh®AFR6RY2Er argxFedt yayrd Egeped on the
When t he dilsitbahecmdapooad laya,tseﬁ,lptsh@rakrleatl ar@@tﬁmamﬁ:hbhe

formed hang aakiLayee cA0 AfHddINOKEL BRdpoRRg! des. the heal

resi stanc be 1 nproved 1 n addition arning the 15 above
effects. A9%4%esult, the laninate of the present invention is

capabig of suppws&mé@&u@b&&peabma Qtaﬁbﬁlﬁ}arﬁ ¢pat cbay%geven
in case it _cones |n C

even onen CRIPRER - Tt tne bhhnEtultr @ condhs 68 whRe biow bl i haxse
t he occur bentle ghecefoisiclt Eheiswg fecem 20 4 rébtedrverndeanheire tiyeenal

expansi on BeLWEER LHE/s£S4 rbas.t‘bt?ﬁ:ryrl e and the hard coat |ayer and,
thereforeC E ormall ty can ﬁnp?oved [ 0031] When the

pol yval ent deco%o Iaémg”reo&ﬁpgoﬁPaPﬁPﬂasf%t}b?@aﬁ@é’l PEcBHeEBhpELAY
(B2) 15 usedpnthe Heesl gl amisss atich éaléBB}lérﬁtﬁ{@oftxﬁ@thb&aﬁiﬁzﬁéy

] ( f 30 t
20700, ot SoBE P PAARNES A LA RRRANL b Ritni Pan eS| ¥ hlnatsiis, O
2.00 to 5d@@SPP@%PYW%@%@%lWrQPYééWaﬂ@h @@@i@ﬂ@m@e@f suﬁb as

obt ai ned BandyCaaindp éwe-r Aneystocaghifbabsbdy ¥as Ho h682nkSahass
than 0. 30, .t he. cratc CE gﬂrstaﬁce.i S not ﬁuffl ci ent 1311132

exceeds 18l85r1 onthe Ind™PRE PGP afR I%?’%ﬂﬁthal“)‘? d8¢PEases and
t he oMl ai dédthandlawhite/) syéethandbarnindendriasketpan0032in85THes the

hydr ol yZaE‘laEb@ﬁﬁ:@f@%dﬂo‘?OEhéPéTR;%LH‘Se(@erH@J}’lﬁ%@ Qb@ti@eamd oxalic

above- nenti goned. ot her organ05|llcon conpounds i n ad
acid, lactic acid, maric acid, citric acid, tartarlc acid,

salicylic acid, glycolic acid, benzoic acid, phthalic acid,
malonic acid and mandelic acid. These amine compounds and/or
25 carboxylic acid can be used in amounts in a range of 0.01 to
5 parts by mass per 100 parts by mass of the fine particulate
composite metal oxide (A).
[0020}
Though there is no particular limitation, it is desired
30 that the particle size of the fine particulate composite metal
oxide (A) is, as mean particle size, 1 to 300 nm 80 will not
to impair the transparency of the hard coat layer. Such a fine
particulate composite metal oxide (A) may be the one placed in
the market, such as HX Series manufactured by Nissan Kagaku
35 [Kogyo Co. or HIT Series manufactured by Nissan Kagaku Kogyo Co.
[0021]



19 to the epoxy group-containing organosilicon compound (Bl) and the
pol yval ent deconposabl e group-cont ai ngng organosi |l i con conpound (B2).
The anobunt of use thereof is desirably not |arger than 10 parts by
mass per 100 parts by nass of the total 5 amount of the epoxy
group-cont ai ni ng organosilicon compound (Bl) and the pol yval ent
deconposable gr oup-cont ai_ni ng organosi | i con conpound (82).
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mor e 120 preferadilve, a.ﬁdéﬁmamﬁgm @6681B£étﬂ009h iéfssptataafcﬁmﬂﬁ_—en%eoo

to 5.00 |like the abqye-ne ned nt ent

hydr ol yze%tkﬁfoﬁggt ( J)S r& Fﬁgg Solvtel }heggofﬁgepsr

i nventi orpi'25hehd@raelmecﬁatwtmpampgsmeoﬂnydrﬁm w}eﬂdlqntbdtmoqeat)les
formed by, Eﬁerﬁfdyn@dyﬁé§d%%atthﬁawl ﬁrévyﬁﬂioﬁ)foft&%d%daﬁ& f ta%e

or gan05| [ COI’] conpo B%) that 1s ‘used he content o
hydr ol yzetF3ddir l(JB“)“Q a&ﬁé‘ﬂeF%P?“Z’Sl?P tléltﬁocenﬁﬂaﬁi?@%‘f’%@ew th
t he 6t alccarnmmtloéretdﬁalé; Ipne'eff@rphﬂ.m cul.ateo conpeairte Wwxndes ( Morand

t he hydr rodu ' b t of
the hydr doed Bigdusy: § § 7o Ea Y Y BB R, S N,
formed harefesa 1IYay§5 edels ftd) tFélrctrSa@E{eaaéﬁd besi des, cl ose
adhesi on ftopztzhe opti cal substrate such as plastic |ens tends to
decrease. If t er.eof excee arts b

t he ot her hand@g?he scrn tc‘ih b lé’tea%%]ét]a% attl‘?ec?r&?(fsailcﬁq W%tgﬁ(?és%d(?f

t he RArd @darcan2de| agbeulizicedarom Bynet deiedgnpr apernt exf dfhet he for ned
hard coathJdg¥%akzaBUBRIREH2A 19k of M Alsurtd %ﬁtﬁgeeﬁlqnb@%s%tr%@ae

stability of the_coatjng conposition into consideration, he cont ent

of the hydt6ryzetPr ddrct™ BYF PEESBRET EREHIYLOM0 thet By5°6§2®bb%lrts
by nass, dr@raaoplié:ﬁ.eoabiqmpdﬁﬁxdomb i h@dpal ysedyheesetandl ly in the

parti cul g 'o)iepér&‘&%@b' ¥‘he§?f9réo 54 .-9m g%fWhﬂ?ér&d)t(P%é ?ﬁog%%'

anmount of th conposi oxl de rol'yzed

articu
prodéét (B'y ean P@ogfﬁa"rq §rpp thesamoyne Oéoﬁh%mrgﬁnésébm@aﬁos@ound
cal cul ag eo)f raaxt he ﬁf@gnb?ﬁfthbhataef hy &% ®) M@'a@w@lhﬂaaﬁstiéé Cf)ﬂtx?
conpoun | S e e C en al SO e | rec Yy
oo Rk e Soorfion e e B BBCHBD | A & B R ot
esti mat i mympheitdaonens rtﬁ‘axtlhretheneazparas dﬂimamooonptdsaxt@mﬂhde is)
descri be(%e@lbov'ﬂ)%(%@ %@eﬁ:@;a%&%ﬁnt of t(h Qltnlaegggei&ﬁlﬂate

conposition of t resent invention, pronote the

hydr éPysicémePsi kg %?’H?JOI% dAgr @&ﬁo§i’1?| Eﬁﬁr% RFoEBFtangd’ ¥ o
stabi | i Z%ebbﬁeb)’éq@éyzﬁﬂ fHeodiatalt Babuhs bororksl. anﬂiﬁltw@tfeﬁ:h(ecflﬁay

contain id-i to.effi c: h and, condense t he
al kozysi % 86a§e %gn%fjgﬁ%qe&_atlo s éé}d/ %%yl ﬁ%&ﬁméicpbe 85‘8“8@
used wt I@(futhft |h’r|dtr82tl|5/@ndm<mnqts (Béba@lmd)byhyfm ebprzempedndi. The
condensi '&%nEQﬁt hyerohy zahle ﬁr&%@ﬁbkbce!@m%&ﬁ%'}%ﬁ(a@ ox@aaﬂgh?s of
the acid include ingrganic acids_ such oric aci

sul f &P i c TEBFESERts rt‘.h;e sEPHNERE ﬁﬁésﬁh%?lR?%Cﬁ’laéﬁoc%?%ﬁt@ metal
such as agetkc (AL te ka4 afti @hieC adokd. tAPBNGahdi@m. t he hydrochloric



21 conposite nmetal oxide (A) decreases, the transparency of the

obt ai ned hard coat |ayer decreases, ang the storage stability of the
coating conposition often decreases. F 035] 5 <Content of water (C) >
The content of water (C) is 5.0 to 65.0 parts by mass with the total
anount of the fine particulate conposite oxide (A) and the hydrolyzed
product (B') as 100 parts by mass. If the content of water is |ess
than 5.0 pB#e33by mass, the storage 10 stability of the obtained

coating conposi td,@apdecreas nttﬁlﬁ ?d&% YR Sagrc,ga?gi)asﬁé 'cﬁb@r}%&sﬂ:e

cormpound (B) is insufficient zed, and rmed coat

| ayer exhi®ial @deaddd %‘Pa’i’% #I&qtéiyaﬁéﬁlﬁﬁﬁe@lef%hw aepéangnce.
This is beﬁazmytfmwabgralﬁeﬂw@cadsrtﬁmhl bampwnt $:onlctrelt§199n§héer ed

that the 15 Ianol roups er
e of Seati i Enaser PPt S atiad i DT S o RePrerts Tind ke
inter chang@&SeaéthwnSWldncmtent Od@m?dnadmnthﬂdw@@ndemmocmtn@me

pl ace amongd{dergblARRIng: HervEd Phab Rl QEHJ:%S@?&%Q@ijgt he A9 1h3e
scratch I’eSI St ance ecr ases Furt her si nce YSI' S is not
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or ganosi | i rrpougﬁ éB!I)' i S droly éﬁd to a sufficient degree. but
t he forma&-‘ d “CoBt 1Y LI Git8y COT8BET 1 AbIEE i dhBPder ed

t hat the tsvaltrdtlcuéatbaqmnp%e@@msta:l oudgle s(rlcehshe of Comt phndd cullaee
conposgit e iRt gho Ot &2 1Y de%y@&éesa% ESﬁéeﬁé@é’?ﬁ @ﬂgt'foﬁﬂ-gf ¢gghed.

Def ective appearance is considered to stemfroma decreéase
wet t abi | i SSoht-Bet RRTbPTHAe Swosite BgERl axlad)i @dekdedue to a
| ar ge anpuwkirddyebdwateeiucthéab’ j s natiedolThecehose; J_BYeéiﬁiﬁaﬁgad € om

st orage sLall FHLyen APRERANSSAND. SELAL S LESRIANER OloL e LOL I

hard 22 co consi dera fer s nore pre era
bl ended i ﬁné!rﬁ?aﬁmﬁma%lml@d%%sﬂ@ pene papyliaebste ¢h@p@@meemetait

vat er 2§ C) ox@akai(Agdof Nutk$teh GRS iy 051t§9ﬁrpl‘i’§é tbéléh %ﬁfli%mtegundnté'
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R edol - do PRER Ty Bt B T Re HACE S0 2k e R O B g KRGS (A)
ELECTRONI €8dCthe[ 93791 w0} nﬁmd@ptsdBUblmmrgmir&a&deequal to the

In the coabina sAIMeeidi ¥hdisding BoREEHE LAYOId Aot Jcﬂafceﬁ gre
resides in that the water-soluble organic solvent (D vent

cont ai ni ng"CTERAFI SYOMRD NG FFYEBH y AT St FESVateohbl 1ﬁa%:|-$fg Ti‘ﬁﬁe nor e
t han 35 capbesiblenss calculata?)ha bomb@i:ld:flgt}’f& gthnya viageoug1ateohol

S herang: AT oSS e £k ST MRS ST
poi nt of P8@Eicy @g@gpmp051temetalox1deest1matedfromthedlfference
in the refractive index and from the total amount of the solid
content and the water that has increased during the drying.
30 [0624]
<(B’) Hydrolyzed product>
The hydrolyzed product (B’) is a hydrolyzed product
formed by the hydrolysis of the hydrolyzable organosilicon
compound (B) that contains the organosilicon compound (Bl)
35 having an epoxy grecup and a hydrolyzable group. 1In this
invention, the hydrolyzed product (B’) is a component that forms



[ 0038]  The conponents in the water-soluble organic solvent 20 satisfy
the follow ng properties. The conponggt (D1) satisfies the properties
inthat a boiling point is lower than 120C and a viscosity at 20Cis
not less than 0.5 centipoises but is not nore than 2.5 centi poi ses.
The conponent (D2) satisfies the properties in that a boiling point
is lower than 25 120C and a viscosity at 201: is not less than 2.5
centi poi sescwifid pedrothaipserveanad. s regntikpoher ssheThe rd omgon drty (xD3)
has a boi}i nﬁnﬁ@dﬁtbyot:u%&% Qe 1nB1%o%ge§E£bﬁS As hfiiiebe

mater sol bIe i c sqlveénts have béen describ in, for exanple,
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t he obt alcn‘iad-fa@@a‘t rfngmedn@@s@mpmlh@ theodonflénsation.o the resin
substpat e[l S capabl e of formng the hard coat |ayer having good 5
appear ance. d Though the reasons for exhibiting these
effects h‘(a(\Pé #afﬂrségﬁaelr%r?waétpswcpg EBfBP@R{2d that the use of two
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kind or in twe or more kinds in combination.



10 ethers or the water-sol uble organic solvents other than the
conponents (D1), (D2) and (D3) may beigontai ned in amounts by which
the effects of the present invention are not inpaired. Concretely,

t he wat er-sol ubl e organi c sol vents other than the above conponents
may be contained in anmounts of, preferably, 15 not nore than 10 parts
by mass and, nore preferably, not nore than 5 parts by nmass per 100
parts by F88¢7df the total anpunt of the conponents (D1), (D2) and
(D3). <othbe hptablpranmd ofqdnosihewohotdmmeuddss y vi scous al cohol

(D1), lowboili i.ghly viscous_ al coh nd_hi gh-boiling.20

or gani ¢ sol ventﬂ?ﬁgfgprr‘%%s R iR v HAL ?!ﬁeeq“%%ﬁg?%agltlgeodﬁ?nﬁl?ﬁgon
conponent sogReiRE \carpenenss (Bamay ko thhealwmeepey arousi-ldonbeining
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desired that t?e t.ofal anount, thereof is 100 to 300 parts b% nass
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subst r at ecgeTeh s IMeAdy1e ihkRRBioxyHESen &) Gﬂgﬁl ymliﬁle‘ﬂﬁgﬂ%rbﬂlé’ﬁ@, ki nd
or in two_or tcr%re Ki r%cc;_% |n.qomoination. [0 4& 10 <C(Inten of the

| ow boi | me*r NP AN S E G0l TepRY by Ttrimethoxyisd LagRsi der ed t hat
t he 1200 bosdlhuigy Iltovilet hpxysddenal cohvex¥ Dlninstiws yshiéanel e of

i nprovin 'éggr i3 khenp I : LL.e nmetal oxide
(A) in tg%dk?)bt ait?é%&g%fg i Eqaggﬁpgs?ﬁ%ﬁg%;%odgs,_qgh%'to.a di f f erence
in the bo?T‘?]‘?%Ylﬁ(ﬁlt‘ftet%@WP fePRe ArgFRIRARGRY 6rdaNPe*EsEvaRe, ( D3)

t hat wi | | thef deseproey lkatieethokys 8l &owsi dered that the solutions in

t he obt ai ﬁga;i it | at4lize gradually and a flat and
hormgeneo%g;g%ar O@oaﬁ%gggriltlkg‘g?%érg%%%}iahe’i s, therefore, particularly
desi 2&d t matchtheoboappdtrimgthendsihdnsgous al cohol 20 (D1) that is
used i s api AN hANL RGx ¢~ OO NG AANAL LOVeT + ENAD: K Ha)s Ofa et er
and in thi s@%as O“?t IS c}é%si dered that the ggove acti%?sils aé]xﬁi bi t ed
more consPi @GEHsPFYPERPRGT T HE HROHIGAEERY i ng | owl y vi scous al cohol
(D1) t hat yi-aceghbaipedpyl teidinexyparitaneyl at e conposite netal oxide
(A) favorghl ' i.n_ihe.coati. onPosition, and the hard
coat Iaye? @éﬁ%??%é@&%‘gﬂ%ﬁ I_“eggf@g%tséﬂlgggf ormed. [0045] To
attai3f t he -asshacapiexypremel tointdinxyst.lene, | ow boiling lowy viscous
al cohol (Pl}ne%hQék?l@ﬁyﬁb@%I&@ﬁeﬁH&y%%ﬁyi@i19n§,0(D|/C) thereof to
t he wat er (—? is 1.80 to 0‘%&(}&5y re preferably, 1.90 to 6.50. As
wi Il be d¥sEPFGRRTPRERPYLHENS 67 of contents is not the sane
as the ravi-emdhopeepdyhgr anethndsydtlanfee ti me of produci ng the coating
conpositign LS. ﬁﬂ!ﬁ? - boiling lowy viscous al cohol
(D1) is fgr ﬁ%ﬂgnéérgéy?ﬁﬁ yd?%sjjagl\%f t he hydrol yzabl e organosilicon
conpéind NBRanys * et Ry WX 1 sdgedhopgyilanet he present invention,
26 when tihe Goritnerthefl ) Bheamk ovebebyl g drowikystisaeys al cohol (Dl1)



5 obtai ned coating conposition. [0046] The content of the

| ow-boiling lowy viscous al cohol (Dk)y in the coating conposition can
be found by analyzing the coating conposition by gas chromat ography
(G0, finding the nass of the 10 al cohol by using a calibration
curve, and calculating the nass ratio thereof to the water.

Concretel y, use is nade of the 6890 Series GC System manufactured by
Agi | ent B2 (@BIRR/ENHP- 31'a“F@PB%PY#k’éH“%‘tWSlé?PSxane (30 in x 0.32

nmlx 0. 25szjammwlumnhylopleupﬂm@aq}qarﬁee@okysﬁsaﬁ@r tge 5011
ana ytIC [ |n OITpOSItIOI’l is mai ntai ned at
agaars s SRR

for i ntt e eated up to 300eC at a rate of
1011 7m n3- ﬁ@@aﬂqu@@@tﬁtﬁwth?xywl@@f the lowboiling lowy

vi scops afgep®] is nmeasured by using the 1, 4-dioxane as an internal
standard a e .et hyl ene n0| sopro 20 ether as a diluent.
ext .t e Lol HOT b BRI JEORE A SBG, br et aon
added t o ¢brep@ioidy ned coating conposition, a peak area of the

|l ow-boiling lo i 0 r.ea
| ovebot 1 19| Oy seue AlEARGILIBROLGEGH AR DR Pl PEfk e
coating 252 dHSESILYEERLP SO HERRATH IHE@D! FoRp TR s@ds ivrvh@y qoqthag nsf

t he how beh bh:@gnbgm,vcum m@euaacmpl hexamar@@blae%e re{m%h 6 )
Low- boi | | agh vV, SCOUS Lgoho > | ow boi | i n ]’E}g]ry Vi SCous
b

al cohol JESRBPC38 %rr%’b‘ﬂ%?d caat@&f*éagf ?’6
consi st rrg-‘)rm:’rotmdidt davlingnfput amo| mered h?dhdﬂanablewmm@éomrartmhs have
boi li ng pidsiiefs ke\ee@o%haﬁ é&@&ﬁw tw %ﬁe%ﬁbﬁf ﬂo@%or&f&ﬁ%g ess

than 2.5 centi QI ses but not nore

descri beoo’%ﬂf’d\?’él éCQ’Pe‘a‘Pm%‘?‘frfcer(gnéefli%“ 88§|$@Pqﬂ?lﬁﬁeoﬁoﬂqr@g’i%9nt
fromi35 tdhe magldnlaelsl Bngd scgancle :sudiserinceD3F thatfatmdd e rdeseritbed

Viscous DRI iﬁ%f‘g’f&s‘“ﬁeﬁﬁ%f R b fersy i N
| oner t ha%FgP@@el FPOPF@T‘M‘%}’@nﬂB%hémépﬁl rergase hhe Jpcdsesaoet bee

than 2. 5H‘aﬁ:@ib@@tsl€é@;ext hemagctscea&abae{ajhecw@@torbﬁokélézllqdo&kyfsqu d
which is not _desir mﬁnu{;e oth had gthe solverg havi ng
Pha Pdd

boi l'i ng oI ot %two st y? TSt | ess
t han24. 5 ayesisilpokedssimagiotreeasithe haadlcaialtelaﬁmetrhaxf the ows duilt
avai | abI &p b ubin@%ﬁbgﬁaﬁgsif‘iaéoﬁ Ebrﬁ[gdlynd RL; Stﬂ%d]% gre0ak Jayer

w | | i npal red 1 g he, abqve bytangl conpo -butanol is
desi red fel¥d SFEWRIDothttity "eRva8Fant ages as its

conpat i biflao2giwi t h ot her wat er-sol ubl e organi c sol vents and wat er

(O, and its I i v 48] <Content of
the | ow boili n ‘lﬁjﬁb wéé-emo[}{secg’ﬁlg E%%D@?gg}ié%tﬁ]’ 9_ 9]0n5| dered

t hat 2% he qr@nneeﬁlf-ﬁ@n Hegmaung dBglsialdastisRblEry stastkonylsé leage
action a%rtahel5@y\azbabbmpguhawepr_\asaﬁee§_ larheb1{&Klind Eamble (1),

st andpoi rtE:hOf bg ?Eg point but is considered to be specifically
contributln t18 hfckly formng the hard coat |ayer. Wth the

| ow boi li ng highly 20 viscous al cohol being contained, the hard coat

| ayer can be thickly forned. i des, W the lowy viscous al cohol
i dered t the hard coat |ayer is

(D1) being contained, it is c
thickly formed with the fine particul atg conposite oxide (A) being

favorably dispersed t?_.gf a esul i 4125 conﬂ(dered t hat
t he obt ai ned coating rggom tfyon f %den and th hard coat

| ayer which exhibits such effects as scrjatch resi stance and excel | ent
-appear ance. However, if the | boi l i nghi@hly viscous al cohol (D2)
is contained in too | arge ano s, the d coat layer is forned
rather thinly. 1f 30 the,; content thereof is too smal |, on the other
hand, such pheHEHEHRLME r Pt IMGHY leBEOUBCOEr 31 fidhHy FaRePappadr Ance
to bxzone def erd iare,alMyilee groap Hesimgld eo [0Q4%bohhetehoye, the



35 al cohol (D2) should be such that the mass ratio (D2/C) thereof to
the water (C) is 0.24 to 2.50. By takigg the thickness of 28 the
hard coat |ayer and preventing the appearance from becom ng defective
into account, in particular, the mass ratio (D2/C) thereof to the
water (C) is, preferably, 0.24 to 2.20, nore preferably, 0.24 to 1.60
and, partlcul arIy preferably, 0.30 to 5 1.50. The above ratio of
contents iPGG the same as the ratio of feeding amounts at the tine

of produci ng thascenélﬂ@tﬁﬁmmyslqrandhtﬁeré ERC alls eddipIvated i s
consuned as t he

dr ol bl i
I e IRt L s e A SR S T AN
(D2) 10 i reettheicoptpngxyohbans pindntcarpd okgwndaby . arfsd pe i stilene

coating C‘E&%@%ﬁhﬁoBeBl‘eQ@&é&"WH&raWe ELPRLDEY EDE, MRS DlathBe
al cohol by using _a calibration {urve and calculating a mass ratio

thereof tG*CHELMEEEH. DFREmeIRITTHO*yS1dna) 8PP GC are the sane
as the comdist m@ﬂ&tﬁokykhbylm\émrld ng ,l2ebl y (v Settusx i lallo@blane

[0050] < o} I h-boi | i ng
organic S(()al vent’b &%%%hﬁ&%%ﬁﬂﬂ%&j%tﬁ%ﬁ%bm On 0| %‘t’ IE!bgnot | ower
t han 150Ctl§@trarez§m@xyshha\n@m PEAi s §r@@hbmﬁ$w1mhmq lexehe

boi | i ng p@r@ﬂfe&%bﬁsf}{bﬂgtﬁ@es@é}%{z%lﬁngg rbBe Harw, Sostydiayer ¢ar be
easily for The h| - boi ] wnl c .solvent (133) nmay be a known

wat er - sol ﬁg’i@xgr 8£HPB o?‘?fé’n‘f &P8%exanpl es thereof i ncl ude
esters such as Weehyheatietidzoet atepowidiyb waeel, otive tdke 1 Anc satstainc25

| act at e; t d
ol o cuck TR RE Ty Ber RESLOMAPLCLANDLERLELACET0NE eIt oA
Among t hefgatt r?-%l%l"e%IP‘F%cFatnobﬁsémPﬁ%‘é%d ottheéddihaant ke Auainigoy sbe

al k%' llzet hab?vas ﬁ&&betsbedmbweréélg%nthﬁétmﬂmﬁ of @E@r @&@sent

st abl |tyo teota|n coaLl n [o40) |t mt i nt
of "Lhi okl yAFEPRERD TSRS b aLEPRyar ThE SR s amipafd ot A4 PERS ce
t he di acetongé haaz@hcﬂvenThaughserﬂé?@omgsn@n peanttiaadl withi s tagdthadd, oirt

is desir eﬁo‘th@étetrhe f‘hﬁf’h&?' ki/ag v@feﬁlﬁﬂéﬂx%n\é‘%ﬁét (—:E?%h ’d?e?rﬁ:e@:a‘éh%‘é@.S' ty
at 20C of ,not centllgm ses but not m)rq( than 4

S .
Centipor sib s ofi8ud TSI S R e PEaan e R AR, P B %ﬁam
poi nt20 28 [DEErenCentinmt tbé tthedmadh- é)@dnalg:norwecersotlvenbreéﬁ)ﬁ)

Wth the QESQtPQ{':%;]' LT 98! ChQ V%Bfat( E&"a Bﬂdconﬁﬁéfb%rét 'tﬁe

considered that ,the obtained coating 5 osition contal ns
sol vent h§9Fﬁ©bé1bBYI‘FEHb %l%ﬂprﬂvﬁﬁ‘er than that of water (O, the
sol vent i mobhejcoating corrp05| tion volatilizes over a w de

tenperature ra a fI d_ho neous rd coat
formed. Furt he%%rher‘:h YI i ggen(%r gg%%%m ? a\‘/% TS & e O%{' éf’?
hi gh %% sceggwoqmw |@nmmmdde(ﬂ3@d L6 £aedr abhy Emading mas@krrytlo

form ng theipard e9ated U the epox¥h@ rgﬁgi—@&‘it&fnﬂrﬂf JHg@holehk i-Bg
wat er - sol ubl e or a@%ﬁ sol vent ( ? 8 he mass rati o, (D3/C)
h

ther eof t GOTREIURE G )( &5+ {Rraf kY 40280 19 10h80C MY ERPT61 SERBLY
hi gh-boi | Ln§0 to 6.00 and, particularly preferably, 2.00 to 5.00 from

the standpoint of scratch resistance of the obtained hard coat
30 layer and storage stability. If B1/B2 is less than 0.30, the
scratch resistance is not sufficient. If B1/B2 exceeds 10.00,
on the other hand, the storage stability decreases and the
obtained hard coat layer tends to be cracked.
[0032]
35 The hydrolyzable organosilicon compound (B) may contain
the above-mentioned other organosilicon compounds in addition



15 wat er-sol ubl e organic solvent (D3) is too small, the obtained hard
coat | ayer exhibits defective appearagnce such as interference fringes
and, though the reason is not yet clear, its storage stability tends
to decrease. If the content thereof is too large, on the other hand,
it becones difficult to thickly 20 formthe hard coat |ayer.
Accordlngly, the content of the high-boiling organic solvent (D3)
shoul d bet8ul FREEYt HEOHRIEPY ALNdNO By @nastidiech sompdimndvdBa) @)

:c S, t Er ef eenbl yolvdlerd d‘bc@:ﬂtpo&ﬁb@e ﬁcﬁlﬁi-a:b:lr%aﬂao%@ BQgé)’néQle@on
ur er prg

b 40 00 T t t
the sane asmfg%g?%ywétl OT%? RS aﬁﬁﬁ#ge%go%h?&sﬁicm rlaséllﬁ’l.s?cp(rjlg
t he coati hgreenpdsint 1opartsi by irassepausd® harpater mass consheebasl t he
hydr olsy zalhgui 42 thesidpl&gngeaaPOLiSk d Bl %p%{l\[i\%blwﬁ IS L) -

The conten% of the h| b0| I | ng Qrgani c salve n the |ng
I

Conposi t i ll:a?f‘qoé:hfeo d YB¢ L8RAI J3FAP TR G0 SPHE - 3OnEdHPHG ti on by
gals ghronarcm}ﬁ@q:ﬁMcdndepguhhe(M)ss @frotshmakm@%rdpéﬁ@ @:Ef @he

cali brati S ratl o

The condi O%%SHEO S%QI C&aaé Sg&gg]are eé%arr?easaeswfﬁé a&bﬁﬂ???%ﬁ? lfrbr
the | ow b@w CA§LP S yh@hyééeéyml@bmnsga%{mbmc}n cpBpo@ud bhiyecattary st >
30 10 tﬂé\ebaﬁy%ugn&o%gmaﬁhgI&@a%s&h@csﬁ buhBVEN 904

known catal yst .can be used V\%}r out I'Tmtation as the curing catalyst

(E). Condt®t¥ & dESorRara |%‘?‘{Iﬂ"e¢°§&:€t1§’P88eP6%%‘?%53c]o‘rﬁmfbxes With
Li (1), Cufdnpqurizh(B2)., GpetLifica&N ¥/ When BaglHard Ge(d Laoyer Ta(ddrned

Ti(l11), avh(eﬂe) fphg-,@ h&bmg&&é&ha‘}éﬂ"t}q S@%gwfofﬁféééémﬂg(”')

Ce(IV), Zr(1V) as centra oric acil

such as pHfass &n Ph%@%%qm}rﬁ pEPReTF bt éenémﬁ haseperse#ldrat e,
zi nc 1ger cd Qeatﬂq@ﬂﬂfcﬂiﬁmﬂlaﬂmr:]@@rtﬁﬁkotﬁé eaydirogqfﬁ@ﬁmbadrgsaa{dsil%&uch
as sodiu e t at c t napht henat e and zi nc
octyl aterEO%ﬁ%tuLtd (B;aégfg%%aig{l}cﬁ%g % 3 JlID é’hF‘B Fied* Attt ining
chl ori de,oxg@ENCisd Llékpar Fe@poynd a?ﬁll)maclhll shedeelyvatenth|dadaipomat Le

anti nony gdh@-icddcalheng &6 érﬂﬂaﬂatc@ny\%ﬁpaaﬁdb?ayﬁedTh@ QQSdEhﬁd or

in two or m)reﬁ dS|[rg nat on. Armrgngt eg%q t aki n

sol ubi | i fFFnTEhel d& ﬁg i P orPreteiPRY  s¢ ItPt]yOO‘?Ort Rere

coat kg comfesiebilyn brfd sor@ttthandsistradicelatlyhe dfardbteat2 | @y eo

| nto cons der by nthéta]bévéjﬁr?éxg @bl Ushgagety! acetonate conpl exes
Li

wth Al(lllo)g; III) and as centr metal s and, particularly
desi rabI dluse 20 a tris (2, 4-pentanedionato) alumnum (I11) with
A (') acoateent odl chetlaydrdl0ad] psogatentsof>the curing catal yst
(BE)> 1t is deskyed Ly nt_of .t curing.catalyst (E) 25 is
1.0 to 5.0 par ]ES %‘Bmsé%g)fn%%%g%pépt gfb‘t‘;her‘réjss ) ttﬁé‘v?\éfﬁ'éf)gannunt of
the #Pne tb&Pﬂ‘-‘F‘-‘é@Fé bymmmethmlaydmlmc( Arodndtt Y hyidruieyz al e

or ganosi kheoRyeespesng &ﬁ)thewmalteh%megﬂfc et e trg%r%ligﬂzgglgat al yst
er

|(E¥)r z\altgldsfgg gé%ﬂé@% 2‘?@C?ﬁ,‘§1%l ?I(ir ngaﬁggél ’égg‘g::lvant ageoﬁzsleflsgionorry
By taking the Bie atulieness s tanceydio Iredchpr daeoat(Br ayes p&ade@sgm
o prefarap, oo D pae ey S AL O SO B B ib%y% é € to
3.8 rt §a5plﬁﬁggte comp031te oxide (A) and the hydrolyzed product (
as 100 parts by mass. If the content of the hydrolyzed product
(B’) is less than 25.0 parts by mass, the formed hard coat layer
tends to be cracked and, besides, close adhesion to the optical
substrate such as plastic lens tends to decrease. If the
35 content thereof exceeds 70.0 parts by mass, on the other hand,

the scratch resistance and the refractive index of the hard coat



The mass of the curing catalyst in the coating conposition is 35 the
sane as the feeding anount thereof. THhierefore, the content of the
curing catalyst (E) can be calculated fromthe feeding 31 anount

t hereof. [0054] <Ot her additives> As required, the conponents other
than the above 5 essential conponents can be added to the coating
conposition of the present invention. For exanple, there can be added
sur f act ant-2¥0EIPeRreAdS .coRE takg@dsprpRerhhes antnst Eeinech§end, coat

gl t ra}/i ol théﬁyt &ediora it @&iﬁdtﬁst hcﬂb§@&&lcg‘iéyldﬂ1\’%ngokﬁpﬁgéélb| e
ye, uor esce ye i_gnen ot ochr.om ¢ conpound, hi.nder
o hndsERREL et e Toahind e b Ao b R Aok 6AB Y| R or
in two orcontenkiofdshée mcintliveeti mmduedi(Bf oniof prhésratayli 3i0vésto

hel ps 4 MpEeVE Jhe LRPILabi hbty b rbbenegatin® £9MmA09 b ofs aRdnt be
properties of the coating after cured._ 1 Armge%the of her additives,
speci fi caﬁlrl@; RAT G VeRr e R Rl Y Cer Pub? B4 -JeP2RERIRY BASS Wi Fe
ceri um oxiHe toqaiowemuniteodutladidiidey pakrtibalfoe nedndraridecoat dkayry .

Though th i ticul jmtatjon,_t nt.. o e rium
oxi de i s SBicbls Dy SRELBY, Beophbt ) £ s I S byChe b8 TS 20
pr ef er abl gonbent thexepphmens bhycahsvlaked 1000mp dhes appunhiset ofhe he

tot al1 ANORPArSfy 2411 d 118y aRRGE T ¢UbAL @o@%mafi (5 kel 19xkdg, (Anand

t he hydrolyzed product (B )._[0055], <Process for g ducing the .
Coat i g CENEORTE FORSCSBNEAN 2L RB8 S LR Sot S bth LorBLdd: gpat ing
pr oduci ngctheocidaitamget gipgesirt tha naftlichieopreeseimtatiingetiie apntéhe of
coating c i 1] : LN i e§g” ed, a k efail can be
pr oduced ?Jﬁie&ép oclgcfslsctl‘l gggr ?glg%bgggw. é; (gxr)o?g\ségﬁ‘%?gp%%%%i ng a
coati ng cb%i tion by 30 providing: (A) a fine particulate

conpas t e« et atatdde; (B) a hydrol yzabl e organosilicon conpound

o o " SRR L Lol SIRPUKL (B R A0 PO Ao, and o
and water (C) works to promote the hydrolysis of the hydrolyzable

organosilicon compound (B) and to stabilize the hydrolyzed
product that is formed. The water (C) may contain an acid in

20 order to efficiently hydrolyze and condense the alkoxysilyl
groups. As the acid to be used, any known acid can be used
without limitation which is capable of hydrolyzing and
condensing the hydrolyzable oxganosilicon compound (B).
Examples of the acid include inorganic acids such as

25  hydrochloric acid, sulfuric acid, nitric acid and phosphoric
acid, and organic acids such as acetic acid and propionic acid.
Among them, the hydrochloric acid and acetic acid are preferably
used from the standpoint of storage stability and hydrolyzing
property of the coating composition. The hydrochloric acid and

30 acetic acid are used preferably in the form of an agueous
solution thereof having a concentration of 0.001 N to 2 N. If
the concentration is less than 0.001 N, the hydrolyzable
organosilicon compound (B} cannot be fully efficiently
hydrolyzed. If the concentration exceeds 2 N, on the other hand,

35 the pH of the obtained coating composition becomes too acidic.
Therefore, the dispersion stability of the fine particulate



32 (E)a curing catalyst; and form ng a hydrol yzed product (B ) of the
hydr ol yzabl e organosilicon conpound (B) in a step of m xing the above
conponents; 5wherein (D1) a lowboiling oWy viscous al cohol having
not nore than 3 carbon atons, (D2) a | owboiling highly viscous

al cohol selected fromthe group consisting of t-butanol, n-butanol
and 2-butanol, and (D3) a high-boiling organic sol vent havi ng a

boi | i ng pBPRROBFLE SEEHOBHEE, (A EleGE8asPh . 10he SrANFRENSACHSOE hche

wat er - sol u]bt&ﬁ(galﬁlra sed vy lyetDiiecoditbes, and thE s2oHAGREHt SHI Nty
unts that per 100 parts by

B C E
ﬁra)ss E)f)t(#q% Oa(t )nL?ntC%B“P%Pﬁtél??n%&eé’r frq)ec?lflegfg Sconmposite oxi de (A)
and the hf/@i@%‘?]l zabl e organosilicon corrpound (B): 15the fine

parti gul atEaROY e,a@élrdqcﬁg) is fed |n an am)unt of 20.0 parts by
mass to 60.0 p ed in an anount of 20.0

is
to 70.0 parts >r5‘ ?zterh%Sft"f?eteEw‘?hgl E\t%lt?s@(%}’ai%sf@ﬂmﬁﬁsdﬁth
anount oftle TotalSafopattst bherddae 2Ot ticd bad ra:@mﬁ&SStéacb*me( DA O
f the | i al.gp ter in
0 55 1o Frspne! AfakOI Yoy et E s NI P T YRS 2 3 g
hi ghly viGB@atapéonatey o Jtez?% FBaRabe? FOtHéivngassisthe sk.@Ggeand
the fieedifgpbmssyr 8Ei €hd %’ﬂt@)lr@ti bbgtﬂh JdsliRg ofl Q@Bt&as?és SQlngent

D3) to th t C bei th
1£eeéli ng i \r@g:ezép ?h8r§‘3 %h]ejrﬁ%“ af?“ﬁ’é’é’t?fj g laf)os%sn fft%é’ |Yng
conposi t iydrofl yzkd, pred diite fnveed itardanabel sgasi kyhpbhdscxctreBHaed
feeding aghuils pleidail COBPOORILS W ghgegm e deSliIDed pddeN & aS

descri bed al ready in par agra onent’s ltStha constrtute
the coat ifg¥86fpots téidcsir? éBn%‘“%]F taﬁ'@uééﬁpoh*‘eri{&‘sCﬁﬁélééﬁgﬁrﬁs‘wtolth&re
formed i mith@ost gpsups hnyﬂﬁ@diy@ys:mehye@ad%sgtmﬂntheanﬁrctﬂﬁlyrza@ﬂauntS

under go yarj, %EI'SQEJ.CJ{)H %&ﬁ?éﬂéo ”%rge%‘&fc' Bfaéfé’“l rabef he, 35 the
amount s ar those a I e o f eédi n Y th¥se anmount s
are sati $fitegchange darqtdercviposiatiesn hychreahmreandmn@@s.@anone
obt ai ned ta[k@Q517a]ce<Aﬁ@M@th@fsimﬁJ1@gfém&g Hﬁgﬂ%&beuhék%o%%mﬁ'tke

The. pr odibt; SR pPOtBEe” GroTHa AFoREFBRAPEET hd ‘SanE asStRES oFES

20 hydrolysis is not sufficient, there are not formed silanol
groups enough for satisfying the properties. As a result, a
densely crosslinked structure is not formed to provide a
sufficient degree of hardness. Besides, wettability to the
optical substrate such as plastic lens decreases, and the

25 appearance becomes defective. If the content of water (C)
exceeds 65.0 parts by mass, on the other hand, the hydrolyzable
organosilicon compound {B) is hydrolyzed to a sufficient degree
but the formed hard coat layer becomes cloudy.

[0036]

30 It is considered that the hard coat layer becomes cloudy
since the fine particulate composite metal oxide (B) is
dispersed less stably and is aggregated. Defective appearance
is considered to stem from a decreased wettability onto the
optical substrate such as plastic lens due to a large amount

35 of water that is added. Therefore, by taking the storage
stability, appearance and scratch resistance of the formed hard



described in the paragraph of the coating conposition. The fine
particul ate conposite netal oxide (A)24s fed in an amount of 20.0 to
60.0 parts by mass per 100 parts by mass 10 of the total anount ( A +
B) thereof and the hydrol yzabl e oranosilicon conpound conponent (B)
that will be described later. If the anbunt of feeding the fine
particul ate conposite netal oxide is |less than 20.0 parts by mass,

t he obt ai Redt deaamincORPBSLEEHHE HbsWABEY datTeFy PYRke glléﬂdﬁfénge

(descri bednlbnaboyeit Aff t:h)e ocera,t elat oofaat:he By rheamrt i cul ate conposite
met al oxi de (A) and the oat Sl Q e%<hi bi t

g ayer
sufficiently |arye €4 oFeg E?ﬁn % a%%fj?ae’fnreéictllr\/ Fn8k-*Which is
not desi rabtnteOSitlctm@a@nbentourtcebeotrem‘@e@ t8e. @oq:iaxrtgs chyprassionoo,

the atH)VeféPeEI':é'fﬁ%r{z@t@&ecbﬁpBQité%K %Tf' &d edd?- 88%&&@@&% using
conposition has decreased storage. st abi t he hard cogt Iayer

tends to beecHERket? WavdRGters tbé{e@?"é%lémcﬂiﬁqbglgsn&%he properties

of the ob'{aDBleu hard coat |ayer, prevention of cracks and storage
stability, n 0 .0 COI’]SI deration, the anount

of feedi ng?{)]n I ne ug)rl% c%%fﬁﬁt‘%"c%"igéu e oxide (A) is, preferably,
25.0 to 60.0 pakt ih@yceaesngm@q&@meﬁythewm&@men@ewmg, a
bymas® apdap@rd iXedidekyiRrgfar aBkYwa:Gdi1aae Orfahis oM veReS (D)

[ 0058] <Amount of feedl ng the hydrolyzabl e organosilicon conpound (B)
30 The hy#? of y3bY G2t -*8on compound (B) used in the production
process ofDihe apﬂesehbllm@rltomly vBsddies sanehat Havd ngnecdescei blesh i n
t he parag apeh_IE n tgQat i ng conposition. The anmount of f eedi ng
t he hydro zabl e organosilicon conpound (B)_.is 40.0 to 80.0 parts by
nmass per 189 pa& t@"’b?%ﬁé%ga%lgﬂlkt IYe- scougl 2afehmt gedertsf £repeble and
tﬂe Eisge @ﬂﬁﬂ% fctﬂrﬂl%t(i@@’pafl teboxkael [ A)- bdﬁaﬁgle aalmounbuaénbi,e@thdlg

t he hydr ol yzabl e n_Co

parts by tna lgﬁ %?%lg] Olrggglc st:%?np S|{l'|£olnn%3eéohf3flg%§ﬂl§$ o{ he
speci fi edl5(aﬁgeo( d@@(ﬁ:t bed above) of the content of the fine

particul afgoponposite netal oxide (A) , and the formed hard coat

| ayer tends 5 tr be cracked. |f the anmount hat}gieof exceeds 80.0 parts
by mass, too, S6BPENERER 11 T e H S £aPFIRPLEY, S HEYor ned
har d 2@oatsa‘@yﬁy ttdredSofldohdang decpentsies scﬂ?hEChomlesme;mianﬁﬂ yand

decr ease f ﬂgﬁﬁ% i

hard coatjsa(%ge%cetaén cracks ]ttﬁ)eérseg%ﬁ %%Eg%ﬁ{s }aj'tjlggtctois B’?ﬁgogﬁr%ﬁnt
of feedi MEeheangds G1ipERBEEYoR AL %%dtptcéﬁﬁéu’%ﬁr( B)- 5 senpipdsedl y,
35.0 to (7jk§ht0 J[:)sarricft hmreass?nmar.le peet Bpaddes. 40h8 &@n;ﬁgt&uoatms by |
mass, an rtd.cu ref 7.0 _t.o art mass 0059
15As for 1 eéafrtLtﬁausn?i:1 pr$ nge%t %n lh rgl?/%]ggllneg régﬁoséllllloggﬁ t}[
conp@énd BT, and 4 Wesménbyya’atﬁ(é’coxgmD.brssotrhamrﬁ)@uneln’(ﬂ)os.ses

contai ns yie i@PAXY (6 ARHEANYaENEO% HHRNRST | rrON-GRimARd (631)nonl Y,
then the anount. of the organos |con coupound (B) that is fed becones

equal to & ROFHE PNt RE &pBLy 20 Z90up- d&%t BrRPEGL 6L aRbSHI¢TON
conpound wBE)r-tsrdtuble bedanké sdabvmtgsartmjd ibeen despoihdd(B), coot ai ns
t he epox C (o} and

or gangsi 1< 8 oL AR oo oo S ATREMA 2 B P kS

gr oug? corﬁ%fnlsﬁije@ﬁ'—géﬁém LPésh- corrpound (82), the anount of the 25

or ganosi | jgy@piconpound (B) that is fed beconmes equal to the total
amount of the XY group-cont ai ni_n nosiLicon ound (81) and
t he pol yval ent g‘ Eﬁﬁ‘p%%%?let gt nﬂaB?ﬁaﬁ?)g’i?anf%o‘hr ound
(82) . Fuwdlhemt M)ehatrhegptdtﬂeyamwemtfed’eummmsameei 80 agypup-fdent i o ng
or ganosi 'ﬂél%x%”i’&l{'%@ §&2r 1(8) UShth tft@eobft%‘ig'eeg:[‘é%%d e&m&éﬁ%@?)

t her eof vvlt lblgr oup -cont al ni ng arganosil i con "conpoun
is, |§|5ef syltop‘?f)st Gooéorﬁn% ed?C@fléLre&lSI barq BRG éa@'eee arpt
parti cul aird,y theedtiahles c3a00ng cdmpdB ias odasgdPed phsd 08 dden



t he hydrol yzabl e organosilicon conpound (B) conprises the epoxy
group-cont ai ni ng organosilicon conpoupgl (81) and the pol yval ent
deconposabl e group-contai ni ng organosilicon conpound (82). 5[0060]
<Anount of feeding water (C)> In the production process of the
present invention, water (C) is fed in an anmount of 20.0 to 70.0
parts by mass per 100 parts by mass of the total amount of the fine
parti cul at8e1B2EBnpeRt t ¥Rt di2Vdniddén( Apcamrreth e mydnsisyz 881 8s to

?)r gano? I poesesgrmmﬁlde(nﬁi)sctétctthe:eaﬁeuaha@f mta‘zébﬂgrwaﬁrﬁg ob@algéd
ess than a S t ed.coati ositjio es
not sati sFégF%é&s%ge yltﬁ%?’aﬁag % g‘?c%%n&tgb Ve ssPéF 526f

t he wat er aD@)lan@aEW%&t%rﬁ@ml@m ¢her hand cosl \ﬂémer( WavisgTherdf or e,
the comti agpeQPPOSition has decreased storage stability and the

f or med harﬁ E(gf | ayer has decreased scratch resistance. Further, the
hydr ol yzalg 8 ganosi licon conpound (B) is not sufficiently

hydr ol yzed, andilidueghhahd m=eatonisafer eeotibbittagddfeaet eftcappdarvenset | f

the amounpeof deadinghe 20, aes LCLaeureeds, 70,0 SArAs Y Ess,

t oo, the above-specifiéd range 1S not sa orme
coat | aye?%\é%%%élaénl&gdgresylraqﬂ%ert% bpé#avg@ %qaamis ehpbiad the

appeal(rjoanc\teaeéh_d ecs:)r areh tﬂl%sb:%}té&(;gog!flbléﬂeof I{I%dsf&ﬁlir@nﬁoélb) |’§<‘{)|Q5e' nto
consi derati on er,.is fe n_ano ira

550 to oREraRi Sl ikieter hcthe YAt OAR, fhe HIRGE 08Y ivel 180
produci ngfcntreect,oaaknggoar@@mxbmtoffqmetlm éiehandﬂmugmomﬂmd he
fine partigi Qﬁ?egonppts'a.%e A s P, d&eéfﬁed %hHﬁ%dgifféP&)éé)EH‘

col | oi dal_djspefsion 30 solution using water as ersion e |um

t he amountob¥linapetnt denghidespéhas @tt@aeagtneol@mb@wrxghbowly
abovédsnentiansi aﬂmuhblo(fD]f)eedim hywtaki nihd h&gampumso@)fusv\m@dmol
contalned the dlspe si.on_sol ution Q consi L _exanpl e,
if the ar’r{)uir}t RSVt & Ped %QPnBalPﬁ ?%niod'fesr g:?’g ﬁlabtﬂﬂr}{% Bails to
35 sati sflquhf@%ﬂdm@-@rfé@ﬂmméelﬁangeﬂlﬁ&)hhmvm arbahisimnopeo bt ed. not
rﬁgah\?\;t eléwr{él}gt%ﬁrls'ogqggﬁ Zisdﬂp?@'rto 'Sﬂh[altnhéoﬂ"(,spe“s%beﬂf§8!ai‘i§rggldt i@

[ 0062] <RIBS P AR AR HES it JRBEvEECoPRAOrEd: Vet Sp8) e The
prodéét i okpwtmaelsslgohlghéypveseQUm aleshalon DdgebotBlhatvdebdohirpi | i ng
low y vi %Qﬁ:salo%oﬁgkvega\{hgﬂ gggoq‘(ore than 3 carbon atons; (D2) the

al coho

| ow boi | i I gh y Vi scous sel ected fromthe group consisting
of t-buta 1In-but anol and 2- but anol; and (D3) the high-boiling
organi ¢ sol venﬂ:"uhaheng thdgibahlel bgaponfthadke 4160 Gdem 20)961f1ed, iflf

any one qget DE RRlVERLS KGAURL g,%gwlgmwsa 8L HBE SIS OLURLE QL ARN! ©

sol vent ( sper sion drumof tHe®
par t 2éul eﬁté‘yé@ﬁﬁo§|lbfé°ﬂm¥‘9110’6§ﬁ—@él (Qlt)helt:h@tét’fﬂ;@ﬁ? @1y¢@bdmrg>qtgayl

det er mi nestHay,t pkbpgléhe t mbheneotylethBl QPRI 8ht Qycol
Furt her, the agg/gnt of feed] % t he wat er-sol ubl e organic solvent

that wil "B rFBEﬁrllé?%’rn RP1 DG POARESr PV, n?%é‘-%ﬁﬁuﬁpaﬁf 12@&di ng
t he | ow it llbgelromhynvimﬁus talecohahllﬁ&l)cdmeagnebmpﬁﬁitlﬂ@) tdehds

amount of, A eggggstﬁéédr dﬁr&gfuvgée@tgiaﬁ%ﬂ %M%bhs %@:T@%%"Con

conpound z IS Sli anDun
when3fhe éﬁ%ﬁgﬁcéﬁa%#p%mnw (El%&‘@%@oﬁtaééﬁ RoHrégieadvy 0063]

appearance {cloudiness) of the obtained hard coat layer. The
cloudiness is considered to stem from the aggregation of the
fine particulate composite metal oxide (A). To maintain the
fine particulate composite metal oxide (R) favorably and stably
35 dispersed, it is desired to use a lower alcohol having a hydroxyl
group. The alkylene glycol monocalkyl ethers have a hydroxyl



There i's no particular linmitation on the anount of feeding the

wat er - sol ubl e organi c solvent (D) proyigded the feeding nass 25 ratios
of the lowboiling oWy viscous al cohol (D1l), |ow boiling highly

vi scous al cohol (D2) and hi gh-boiling organic solvent (D3) to the
water (C) that wi'll be described |ater, are satisfied. However, the
absol ute anount of feeding is desi rably 100 to 200 parts by mass per
100 parts 98pPupabyt AXrBErEFEmedt B Rerowit seitehdori asably tdistrsasdng

conposi t e yrrt ﬁin@@éi&l%ﬂ&@@dcérﬁtﬁam abya@mzﬁd@r gzam,alnlcleceﬁey@im@und
(B). [0064 nt 05 %ee i oW boi | i Vi %cous al cohol

(D1)> The \ﬁtgg‘ 1 PEGLPBRR E 8¢ cohotS [}geetd:qrn%[ 3’5“5?05%“ on
process ofakidyéepeegémt:ol rm@rmalinyl sttheerssarenasot hlehemmg:leﬁmmlhad in
the pasagroaz@an% %B?véﬁ@ttw W%}itl'lopcoﬁé%Cflb a & amount of

feeding the’l gw boiling VI scous a i's such t hat the
feedi ng md¥94atio (D7 Q) thereof to the water (C) that is fed is

0.55 to 3.00 angn armfoemmr@f Qh@bfcyregbfr@ 020D, ithies fn@@ébﬁgrﬁ%%%t
ratio i s n%{)the sa t he 5 rati content in the, obtai ned

ot Tng il e e 2L o BEaih & bhTv8he ‘. Sntibe Ee Ciditnes
| ow boi | i M@)ok D2Vi seduP3Al.coHoveyen) tile fadkmédnasgl}r@hyrdxmla}zabl e

organpgi | i¢9RrGORPOHRE &ﬁ)efﬁs&l}{ﬂ{l@ Y2 §dnYROR: 1 d rz&bo A gt @he IN

the production process of Eﬁ present i'nvention, ve feeding 10
amount i s S8PEPRTIhEJ Y t dFrgRRe! FHwWmBEi PF r@qté\?dn?dv?%c%wféilscmfol
(D1) that whichothedffdcrcafsiter ptéoemt Smvicarias dhe ricedimpg iaeaunt

s satisfi %ﬁcrggslgomh%%aegrt Be1 oYe %?;{Fh@g 1Mned SERLS AlGORRE

(D1) int coatIn tiron1s sat
coating c8RpESi EPBPPIVY s MEe PRaFeNtSirerhtin agﬁ@unhaw% rnedErRbRY /

pr0pe:r5|eam[:ﬂ&ﬁékrﬁﬂmon@a@isft@edﬂa@g bhe, |n9:W’eb bf@galb Nnbty negaus
al cohol ?ﬁ% >_ The | owboi |l i ng Q VI ) ous a (S;th h %used I

the productfBn® FPEdEs onf‘aﬁsh gg Htrfl?ﬁ‘isl ? 8 &E‘oflﬁg 20
one descr pfetihe ncehponpartayr @1 (of( Dt2heaodaﬁDBlg conposi tion. The
amount of feedlﬂgettegahcamo@%l bf\&h@g&u%o\ﬁ1%@%@;9594:0&9%&550&uch
t hat the feedl ratl]yaéqs"f t her eqf he water (O

fed is 0. 4810 1P warémejaaﬁ B yﬁﬁgovﬁ@lf:@éa#nbo%egdrhaltqhobOtlﬁéng
cont el obrgheit oswboidt N@P3hi ghlkyb@5swils adias aheohedufi®)of ralcheof

obtal ned_£Rald A AAIMISLLLA0-oAShes L 2bgvesoRasLll of) rangg i o

exhi bit excel mass rati o
same as the deRGrdber keeAr detaide oBﬁéﬁh@e‘%DWaﬁengm@‘é@r%o@WﬁUﬁrr

Eh:j s :s bﬁzleausaesasedet&carl Y R ©dNIe ambBhErtHeSe@@NssNEY 88 3018 891:3
ydrol yzaple org ihicon, ¢ un reacts

into consgﬁerastl oﬁgﬁﬁg‘et Jgngns 5‘?’ ‘%ﬁélﬁeo edpﬂﬁﬁﬁceéﬂﬁ%?e Icgif'éf)sé 8
prevedit i onxbfle déh‘)eend\téleabpéa@%mc%d priedugho(Bit) of ¥Medanystihemass.

| ow- boi | i |0]313 hl'y viscous al cohol (D2) is such that the feeding nass
ratio(D2 t ereof toth ter (C) that is 35 fed is, preferably,
0.18 to 1° gé M R ﬁ'log‘/wﬁyovi§cf’851ab@°%‘?ﬂd’, particul arly
preferably, 0.2hd (‘ho(-) 8611113@ YdMG6Yiscous alcohol (D1) is an alcohol

having not more than 3 carbon atoms, a boiling point of lower
30 than 120°C and a viscosity at 20°C of not less than 0.5
centipoises but not more than 2.5 centipoises. As described
above, it is desired that a difference in the boiling point is
great from that of the high-boiling water-soluble organic
solvent (D3} that will be described latex. It is, therefore,
35 desired that the low-boiling lowly viscous alcohol (D1} has a
boiling point of not lower than 60°C but lower than 100%C.



<Anobunt of feeding the high-boiling organic solvent (D3)> The
hi gh-boi Il i ng organi c solvent (D3) usegsin the production process of
the present invention is the sane as the 5 one described in the

par agr aph of the coating conposition. The amount of feeding the

hi gh-boiling organic solvent (D3) is such that the feeding nass
ratio (D3/C) th8reof to the (C that is fedis 0.70 to 2.70.
Upon sati sfyi ng-?R&* ?*é%d?l’f‘?d“%w@?s OIfaF §, 1PHePebhittghtl oyl vt Késcous

hi gh- boi | iadgobpdandt) 1Dn<$bjd/@mtet(ﬂa3u)oll,nethenobt ai swtopaabilngnd
corrpositi n es laplg ibit excellent
of f @ 2 p§%bb§5.‘th }g[{réo F é/r? ?. deggﬁég'%%e%éeb Fltt] ano etgan ¢
wat er soI eﬁﬂé%ﬁ%ﬂ@%ﬁveﬁttb@mtae@qw §iﬁr&illspetrﬁe09bﬁ1eamdcﬂhapﬂ

cogt 1I551>l;elthgxfﬂrm pardﬁ&ﬁﬁét@eo@@eatéﬁﬁ@tﬁughlé‘é (At £xd %&%Egsli%t ges
an e on is,no storage stability
tends to %Iefc?%%s%g i fLi 1%% 1% t?e‘rt@o%h %&aﬁ'a?‘é}%s‘: % RECOt A'r
hand, it Péediikg lEHns.i c'ﬂh@se @Jtdmhol?cbwaiy)m téed harche gandl @y én. two
Thereforeorttasr@npmsot fea@iRa B hi gh-boi Iing water-sol ubl e
organic sg ﬁﬁ% (D3) is such that the feeding mass 20 ratio (D3/C)

t hereof t water (C) that is fed is, preferably, 0.80 to 2.60,
mor e 3¥ ef ecentgnt ooeo;rteo mmoaadngpabt:tp Wﬁfdduspra@f:@h@@ yp1P>95 to

2.10. Here, a [ t he. . 8 he ratio of
content in the 0 tal n Sggg & H&%Frp%%‘?t)il%"ﬁ% lg'g “Pet alkt= ot er

i s consunedc@lol HE12 50k éh?zlmileeO&Jg!mmlMgc@TBmm@un@f tBE fieet s

wi th wat epariﬂ&ﬁl@téé@iﬁ@ablﬁé e Bglﬁae(ZQPrl'nngh@@b%laﬁﬁted(@5‘(:111

The curi ng ¢ cata (E§ ﬁ the p c?hfgﬁe“ on process af the present
i nventi on ?sp??tje §5¢ %So FCde Er 1?"1"?‘??0“1 Eeep%i-&@egp?%ttthe
coat ildy cbrposihe gu.gh-boilifigecagenint obl¥sedi (DF)t hbatuwihy leat al yst

(B) is 0. @eé&fbé@i Py, bXt”@échﬁél&QPe@afﬁascl t%e”%é? %oxrlg'glrg Qi
anount of %ajd}%ge partl cul ate CoerOSIte net

hydr ol yza®? FOSIFRPEOROBRPHLARN (B)LatidpéAc setadira)l gapﬁeaselat

f eedi Pg nasé homioigenebhe lobtdiceed ma?ér E:gs FOFReT|, tltgtleatttséteeoﬁéﬂe
specifie C £)1,9f 4 nt e t.he cyri

cat al yst dZD %1%%' é(%g)fex%cagﬂgen%cheﬁoec Olqllfjgt Xﬁﬁfﬁougfa]f%cgtﬁ

the & in tt&tajistw( Byedsig aéus alisghod. Bapang s lbplﬂrasg poimt sh:rve&n:h
resi stancenaf thhe @ﬂr&t@abnbaﬁerthll% BQSeSLHtf hE'@stm'eEehh@hé‘fD&HB

t her eof exboeveds .0 _part Fg rrg%é ) e .ot her hand, the effect of
the addi tT8H S €A eRi 8?‘ Bt el grexe tcf‘%lsé’rtﬁ:b‘ﬁ?s% f GiRgr to the

i ncr easedlowriiodh ing howlvesiscailseal nokcbnidm). thét tikecentaigdd, the

resi st ancﬁlrfér‘QaEEQé‘@I‘yt@E%mb@5§@e 'n@t%lcgﬁféQQh?tfa raiag? ﬁ%ses 30

prefgrablﬁﬁé 3.5 parts

par t €2by Ifns8e ﬁ?ﬁtdﬁ’&FoQﬁ%hH%notanﬁeEﬂ? ﬁ’(j‘r@t%t &édPﬁQﬁé’sl:bltlng I'n
t he produsmtdedieptoedsecos idef@rmsent invention, the above-nentioned
ot her addwd \Ses can be added at the time of feedi ng. Anong ot her
addi tives, is desired to add a cerium 15 oxide. The cerium oxi de
is fed in an akewittadn the abevalsbject. 2the oonerk parthe Jowass iawd,

parti cul ardwt v esesadl dcdhar t(glf o d %eb)ﬁugﬁsétaFEeEhéqgaQ@rrta%ﬁ%y

t t of th t t t
ot a8 ) e %beﬁsa OF9 25 Gk Fian®EoRpolrtD (. FOES069]

preferably, 1.90t0 6.50. As will be described latex, the above
ratio of contents is not the same as the ratio of feeding amounts
at the time of producing the coating composition. This is
because the low-boiling lowly viscous alcohol (D1) is formed
35 Dby the hydrolysis of the hydrolyzable organosilicon compound
(B} upon reacting with water (C). 1In the present invention,



<Met hod of m xing the conponent s> In the production process of
t he.present invention, the coating copgosition is produced by m xing
together the fine particul ate conposite netal oxide (A), hydrolyzable
25 organosilicon conmpound (B), water (C), water-soluble organic

solvent (D), curing catalyst (E) and other conponents that are to be

added as required, by a_kn th ych as stirring and mxin | f
cl osel y dé’g‘ %copﬁgnﬁy%f%nﬁ?}” %ﬁﬁdﬁg ?‘g” 3y ivd segpaeri gRpol | (B1)
hydr ol yzi ngcmelhgebrfcttlyez abhéycﬁogandsldw-dmilaamammq/ B0s¢B)s bicbhel
step of Mg nosd g ccogmenentos,l AROL nen i hll b ot an prgpess

of the invention, it e5|red € Organosi 'recon
conpound ('LByerhﬁwmsfme%tt RECRBEERRE @qmtbﬁe fsomess fremnehal

oxi de g A) obeainedn tder By hwpelsyizgdnpr oduct (B') of the hydrol yzabl e
organosi | i 68Q6§orrpound (B) and, thereafter, the conposite netal oxide
(A is (5 ed therein. Specifically, it is desired to mx the
fine particul atBe gapbent e inghalowxbdel {1 lekigrvisteulsyalrathadalhDe)

or ganosi | hﬁ%ecm@céﬁbogﬂglérbeaﬁ% P&uﬁ@b@léfﬁly(z@ngl’%yeecgg€gng

m xed. In this case, . the water-sol ganl C so
wat er (C) Cﬂ’ﬁ%%l%’o%&yt%ﬁ%@ﬁ@ma*%%f%ﬁ%& &) offlménayfm%m?%amfethe
or garidsi | ateshebiyousiing B) c&ﬂ]ﬂbi‘dﬂ&cﬂﬂbblﬂgecfﬁrﬂi yalc@BRt Dig tthethgsd i ne

t | bed, be i
Par 1 oul aby O BREEbE FELRL LG (nererqly . FEE ipditia Sacte Se%o
or ganosi I$‘éb¥ﬁ%cﬁﬁ3o’i}fﬁiﬁ%ﬂaﬂmapbwg®lmy g Hieghl Fovi $colismal cidbrol
(D2) and péghsHoiyd u&g lv%rt@@'i' %ﬁeké{ﬁé't(i@?r& ANE I3 g&dltegg gr Next,

wat er (C) to%/n X R_] been (g as require and

i xod antPTHARSRE £ AESAR RaCERTAI Got) b SohddeRt iR Whbesd

Furt Hér, pdmetdime tpmrtcloamhagec@mnmsui@ 1Bt AkinKhteed At daw{Defé_edS In
the 15 I%Mésh%ci QY)Y Keo60u8. 21 SO T o spdeed and M xed;

[0071] ‘for mxing t ove co one as
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15 the fine particulate conposite netal oxide (A) is added, and the
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5 appear ance, close adhesion between the hard coat |ayer and the
resin substrate, and scratch resistangg. Therefore, the |am nate can
be particularly preferably used as spectacle I enses of a resin
substrate. The nmethod of form ng the hard coat |ayer can be a nethod
which is the sane as the nmethod of 10 formng the hard coat |ayer on
a photochr c tlcal substrate that will be described belowin
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45 at nospheric-pressure plasma and a | ow pressure plasm, and a
corona discharge treatment. The prinmerglayer 2 for inproving close
adhesion to the photochrom c coat layer 3 can be formed by using
vari ous known priner resins. Fromthe standpoint of 5 close adhesion
to the photochrom c coat |ayer 3, however, an urethane type priner
resinis part| cularly preferably used. Though there is no particul ar
linmitati oh90PhkE thickness of the primer layer 2 is, usually, 1 to 10
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i mbi bi ti o1’ F%or the in-mass nethod. 25 Therefore, the
phot ochr oni ¢ c@hgoundtist coht @iedd gii-bailigh ﬁ@ﬂ@ﬂ&dmﬁw oir@ahlﬂe
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when the hard coat r OMeE ceoat Iayer

3. Wen t"ﬁé:%r‘ﬁ)ch%tl HAyE? % 40 f BE e §9nugnhg3ﬁ kBechkalihpiling
conpasi t ivarteaf-shebilavernjioit s30 veaweyss), :L)éeid)@\@!nf&lcaﬂhg%btalned

effectiv nt [ above phot ochrom c
conpoundﬂ%dghroﬁerjiggggn%%n g 'ean ebfeA%rlé'Fe?BBWr 24 T ht’d%i n hi gh
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present iimeestd e §5aﬂmpwy @@ﬁ@g‘%eedé‘cq@agendslféﬂe l@:%n‘l‘_éﬁg - HdQWE o
it is partlcul rly desir use the chronene conpounds exenpl i d
46 bel ow™r bR? ?L 5\65'{ a‘?ﬂjﬁg? RENGE bRt o dhRsRomes, Jt‘F‘@st t?G(]P&G]kly

[ CheBPcalfo3lm theMsBrd c@de layer. Acceordingly, the content of the
high-boiling organic solvent (D3) should be such that the mass
ratio (D3/C) thereof to the watex (C) is, preferably, 1.10 to
4.00, more preferably, 1.20 to 3.50 and, further preferably,
1.40 to 3.00. The above ratio of contents is not the same as

25 theratio of feeding amounts at the time of producing the coating
composition. This is because the water is consumed as the
hydrolyzable organic silicon compound (B} reacts with the water
(C}. The content of the high-boiling organic solvent (D3) in
the coating composition can be found by analyzing the coating

30 composition by gas chromatography, finding the mass of the
alcohol by using a calibration curve, and calculating a mass
ratio thereof to the water. The conditions of analysis of GC

~are the same as the conditions for the low-boiling lowly viscous
alcohol.

35  [0052]
<(E} Curing catalyst>



47 [0081] Anong the photochrom ¢ conpounds, the chronene type
phot ochrom ¢ conpounds are preferred hgcause of their high Iight
resi stance and excellent color densities and fading rates. 5 Anpong
t hese chronene type phot ochrom ¢ conpounds, the conpounds havi ng
nol ecul ar wei ghts of not |less than 540 are particularly preferred
because of their particularly excellent color densities and fading
rates. The phot 68HtEnteatbrpeenessibyopeofushd dnesens kivrhigron,nanyo
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35 advant ageous fromthe standpoint of increasing the surface
hardness and inproving the scratch resgi stance. 49 The

phot ochrom ¢ coat |ayer 3 fornmed as descri bed above has a Vickers
hardness in a range of, generally, 0. 3 to 10 kg/m2 and is
relatively soft. To inprove the scratch resistance, therefore, the
hard coat |ayer 4 must be forned. 5[0084] <Method of formng the hard
coat | ayetmepnt therepfa hard coat layer 4 is forned having a

t hi ckness| @054ﬂxnn 1.0 to 10.0 gm by applying the above coating
conposi ti f %%llnv |on and curing it. The coating conposition
is applie kno nethod such as spin coating nethod, spray
coating nethodASdquuéa@dngthﬁﬂdnmpqmendbpospén Comat g m&mh@d The
curing aldsferdid1aBBhbEAAON dch £ANGUGLE Y dITHA0RE: H Yodtidodle

air-dryi e air | o an ord |nary

ent i ny. (ot BareeDhs FERCRo! K- uBHTR Mo stdwgtersaae bssa@qu. S
not | owersudfmet3@€ sunch adm]rlaimlnys tyied sh@ﬁ@ét&lﬁl@,gaﬁ@gst@tﬂc agent t
te erat or ped an era , NO
hi gﬁer th 16&%%%%%&@ a%@éﬂ{l rfe |1r§-'lr%oudﬁfIE Jt?ezr%%féin&, 90yt o]
110] . whérlrwelhbia evat fhmeacans; ﬁdebepigmﬁm ditregatdhyroovict he

resi DOsubSinpaiad)l middaaey myﬂé\ana%ﬁa&%%}%ﬂ&l CO%eéé‘Bé%rdltH%s

sane nethod can be ract.i ce under the same conditi ons.

[o085] ™M&Y b%é’eseé’f h%‘%%éf’ﬁrfbf ¢BnHBRIAT BATSKIPRE %Ih\Féaffﬁl@ﬁtﬁc&kles it
possi bl e Additépmathéheoatadditdwesave gs Ampubdié mr@n&pﬂaﬂiﬁtﬁsﬁ@o@d

cl ose adheggl Ahifhd BSmﬁda‘?ﬁH@r{ n8 Ve H—] aéléﬁle‘ér 6?% agtﬁ% ”é

p
| ower and the curlngtlmlssorter ose of The turTh
condi ti of8T6f the prior art. The reason is considered to be as

des;:ft5 bed bel QMnoﬂ'd‘laihel Sthéhe?@@ﬂﬁixggi cg@j@@@:ﬂgan}pf Masl a¥eRLEQN
cont ai ns,ex ativ. 0 ro

or ganosi ngc%%’éiao% r%én igf 2 édggig;g %gi%ﬁeigﬁﬁl‘f é’letdrPrelmproves

or ganosi Fhe l?ﬁihbddmd’do § gohpd gotbd Yagrem.t hBhdwyah dihezredis
Pecessar s o L o B D T, I8 L e OB i g
conposi t¥5ﬁg ]?iﬁé' ;25? Otsgr?( '1%5 i ROLHEI BY BaFe tf’éldapﬁlalréélcé@éﬁlfo t he
subsi¢ at BSEf\avamJga/,pdorO heal. 0 Qﬁﬂisabgemaém@drandmpﬁté dyemad sl of med
by bei ngtﬁé'rt%%aqagmoélq)t %(fq’c'hé%ﬁu %fgﬂ?@ 2 ¢ % Qr‘et%laboucé 10.0

gm The thjckness of the coat” [ ayer or spe enses
preferabW NG 4 }%?Q’Y@r&%YZSSeEFP?E‘aFIW i f easi ness of formng the

hard coaf{00&yer and scratch resistance are taken 5 into

id h har d t |
o o1 o1 abl O L5 LI OUCARg. Py FRAFL GBSy 10275 10 4.5 pm

EXAMPLES 10[ 00®6qt - descrxhedlmbcmlm anprocesw Ber desedudrin i thalet ai |

by way oéo&(ﬁ{q)lmgo%lmbgho@nwe OMEMET 11M%t'18§e”t! on is in no way
limted. Furt r conpi nati ons,of Teatures described in Exanples are

not necessari IVeafP2e2EHOPRPSEDFOR 04 &t dniveRt i8N fests ibpd: sRove
i nvent i obtn dEscrl e bel pmdneedmmt;&omwsahbéeﬂlaéa oms1ef. t he

(1) ens. substrst Boosbe HEE RSN b GRIEERY' pefeceetdueve

i nde¥ = ArS0LdiMgA:  Thi our et hane reS| n pI astl c lens, refractive i ndex:

1. 60. MRB) Thlg@lfﬁ_ﬁbh@ﬁ_@ti@@l@temc’iﬁl{ﬂ&l|t%n§let5@fBﬁfaéMe i ndex= 1. 67.

TE: Thi ORPOXY r%5| n Iast c |lens, eifractlve index = 1.71. [0088]
drolyzab e organosilicon compound containing an

organosilicon compound (Bl) having an epoxy group and a
hydrolyzable group;
35 (C) water;

(D) a water-soluble organic solvent; and



25(2) Conponents for the coating conposition. [Conponent A: fine
particul ate conposite netal oxides] Sek 1: Sol of fine particulate
conposite netal oxide containing 11.7% by mass of zirconi um oxi de,
77.6% by nass of tin oxide, 7.0%by mass of antinony oxide and 3. 7%
by mass 30of silicon dioxide dispersed in nethanol. Solid conponent
concentration (concentration of fine particul ate conposite netal

oxi de) of “#0% by FHEENISERLDLYHG of fine particul ate conposite netal

oxi de antaﬁld’llfl’mg‘mliqg7% bydﬁ@;sgsz@i I:de‘diﬁﬁdl ymy 3xbg%}1%mﬁ%ﬁ wj%sl s of
tin oxide %0, mass n y .0xi de_an 0 silicon
di oxi de di sﬁer seg)'/"‘lCon C%ﬁfp ’bﬁ&% & RaRSFP( 8? Iyq gtg}?r@%&ﬂ

al cohol / n&xcmpedlen&s;a mass ratio of 50.8/41.4/7.8). Solid conponent
concengration of30% BY(JHSs. l<§g-bo?il.1§%l 18615 'x)l"sc%%téf%ﬁéfhagmgﬂ

conposite taI oxi de cont ai nin ymass t ani um oxi
. 7% byma§‘§’ oFOLT FOGRI UKRS Paét%ﬂ%’%y rhQe-hal dmg %%‘9/1)5éfﬁt5§>@lut§e
and 11. 0%alyohmis sefestéd chonditid @eodlpSﬂehsﬂdtirﬁ‘g et haltandal,i d

conponent HQ%GC&SHBﬁ.aEhQnZ% tsac}iélbya DI.3PQ:|' J_L%l:sga ngrﬁr{%l/%ggmélc

particul ate conposite netal oOXi de cont'a
titani um gilgent3Baving By beaddngf peimt oxi déo QA DZOPC meess2 afsed in

zi r cond Umc@iﬁbdﬁat@oﬂ%é)YtH@%t%fr—tszﬂ%tL%n09§éﬁ§c FD-RYeDY pYRsangl
anti nony pent oxEde and 6. 7% b con dioxi de dispersed

met hanol . Solid %%ﬁﬁ&ﬁ@ﬂ?%an‘ it ?’g)m dﬁ of 038 By Fedke ufgdg@sg_chsm
of fine pampihotbatimattesrodlfepatalbyornede chHrtha hbhgl 7HnourBolfy tHass

of titani mexpgfuéuﬁa@@ycag&,%%ﬁte pkEBRNIA Q@d%hgnﬂgégoﬁf/g%mss

of silicon dioxide, di sperse hano
concent r aPFSﬁ“BFl%B@/Q’byc‘?%’édedP@%Q] [ Conponent B Hydr ol yzabl e
organbsi | i con cidmpaiings Jparf6t)h1 ek gasenpds Con cameoynd haviag an SPOXy

group and I
y- G yci do?lgcg{r}%gyﬁ ?{le(ﬁ@t %é/gl angg’Ste-D%Q 0 parts by mass, the water

y- G yci doxypriopyiadet Aydnianorunsxgsid Guik t62§ . Ornparteshy inors c emgotihd
cont ai ni nguaifglsaralient: deronpaesable M awRunt BB 0 . Bethaptdioxysisl gpe

mass;
20 the feeding mass ratio (P1/C) of the low-boiling lowly
viscous alcohol (D1) to the water (C) being 0.55 to 3.00;
the feeding mass ratio (D2/C) of the low~boiling highly
viscous alcohol (D2) to the water (C) being 0.18 to 1.80; and
the feedingmass ratio (D3/C) of the high-boiling organic
25 solvent (D3) to the water (C) being 0.70 to 2.70.
f0056]

Upon setting the feeding amounts of the compeonents as
described above, the coating composition of the present
invention can be easily produced. The feeding amounts of the

30 components will now be described. Here, as described already
in the paragraphs of the components that constitute the coating
composition, some of the components are consumed or are formed
in the steps of hydrolysis and condensation, and their amounts
undexgo variation. In the following description, therefore,

35 the amounts are those at the time of feeding and so far as these

amounts are satisfied, the coating composition of the invention



BSE: 1, 2-Bis(triethoxysilyl)ethane 30 O her hydrol yzabl e

organosi |l i con conpounds. DVDMOS: Di matshyl di net hoxysi | ane TMMOS:

Tri met hyl met hoxysi | ane MIES:. Met hyltri et hoxysil ane [ Conponent C.
Water] 350.001 Nto 1 N Aqueous solution of hydrochloric acid [0090]
52 [Conponent D Water-sol uble organic solvents] (D1) Low boiling

|l oWy viscou ohol Qiaw ng not nore than 3 carbon atoms. MeCH:
Met hanol ff)%sl'l’ n‘gb 64.5t, viscosity at 20t: 0.59 5centi poi ses)

Et OH: Et h&ad@$71 boi |l i ng poi nt: 78. 3C, viscosity at 20C, 1.17

centi pois I I 8 S& | ZOC:
2.43 (F:)ent?%li’gf)Oflg%%%%P{%%ebg?ﬁé r#g‘]a %h’?%t\e}l %%m udsSl\él co %S' i

t - But anol Ugbbl ling point: 82.5C, viscosity at 20C. 3.35 centi p0| ses)
28A: % But anol thRoiflihegpRet vl H% %omp\ass_%@%kya@t (0Gisdh 4h the

\(ilegf?.:)glo't Sef%ﬁsufrb?rggﬁtsfpfﬁgsgé‘ﬁ 1o lﬁoF%?nﬁalB‘? GhidsdVent s.

DAA: Di ammmdcohnolthebpatatmgammcrﬁ th%&ok@;ngl somsdd ik iadn .20C. 2. 9
D oy ot Polkre g ot LB ME) sE000 1
poi nt : 198?t)aﬂf>e1@§1ff[%% St D - &Pk Ry Bapalgat dP002BaErs by mass
Tri s@2, 4-@erdheneditanatapahun UM 18)l }hereof and the hydrolyzable
orancsilicon compound component {B) that will be described
later. If the amount of feeding the fine particulate composite
metal oxide is less than 20.0 parts by mass, the obtained coating
composition does not satisfy the specified range (described
15 above) of the content of the fine particulate composite metal
oxide (A), and the formed hard coat layer fails to exhibit
sufficiently large scratch resistance and refractive index,
which is not desirable. If the amount thereof exceeds 60.0
parts by mass, too, the above-specified range is not satisfied,
20 the coating composition has decreased storage stability and the
hard coat layer tends to be cracked, which is not desirable.
By taking the properties of the obtained hard coat layer,
prevention of cracks and storage stability of the coating
composition into consideration, the amount of feeding the fine
25 articulate composite oxide (A) is, preferably, 25.0 to 60.0
parts by mass, more preferably, 30.0 to 60.0 parts by mass, and
particularly preferably, 30.0 to 55.0 parts by mass.
[0058]
<Amount of feeding the hydrolyzable organosilicon compound (B)>
30 The hydrolyzable organosilicon compound (B) used in the
production process of the present invention is the same as the
one described in the paragraph of the coating composition.
The amount of feeding the hydrolyzable organosilicon
compound {B) is 40.0 to 80.0 parts by mass per 100 parts by mass
35 of the total amount (A + B) thereof and the fine particulate
composite oxide {A). If the amount of blending the hydrolyzable



E2: Amoni um perchlorate [Q her conponent: Surfactant] SiLl: Silicone
type surfactant (trade nanme "L-7001" fmnufactured by Tony-Dow Coni ng
Co.) 30[ 0092] I n Exanpl es and Conparative Exanples, the

| am nat es were eval uated by the methods descri bed bel ow. (1)
Evaluating the lamnates. In the follow ng Exanpl es and Conparative
Exanpl es, hard 35 coat |layers were fornmed on the surfaces of the

ordi nary plrggnceileagesospousidnBx he lottsathed 4008t Pant < biyposid i 6hs,

and were o33a8nabuabsdi Cﬁrc&ﬂ%sﬁt@@ﬂeabégcﬁot Séé?@isﬁ/w(ﬂhes%ﬁékﬁhled

t B t d cl
oy br oo gany oSl A bR P (M E8e A enrer TP LAt i ppdate®

appear anceocapgsiteaietadobx sde ¢ h areditbeamomasehard keatekayd:s tBndb
the legseg hiat - Ye&y eV%lfut"l{éaglg%&p@hépgof‘@&ééed%'ol ® gmsg?yﬁ%ss,

scratc resi st ance and | ose esi on were average values
pi eces of t&@feH-hs ahoiee 1S iqdopymgge {opo Ace, UopfeseetBagd
cracks incbhe mayarcwﬁdé ab@mavee@@bkeage@aééﬁﬁbn nrdfietea’t hayer

dt b th :
T anspar oHE-ERGTRE BTHACUNE AB0BGN Jo0 R AnES NPT o O Te i Eny
one or noferabdchamckspatsiepet lamigcpatkeruhe ventfeifier e:rmmf:ileuragésnand
Opaqugiﬂes%h@céﬂggﬁf‘%ﬁ‘.ﬁ)fegglheetﬁé)q{ydﬂﬂ%rza?hQogétijar(é)’fll%o%elc }S@Bhnd

scr at resi stance usi ng_a_steel wool Bonstar #00 actured
by Ni hon 28 St%epr%%lra%v) whe (5 Hbdl FRALS &YIRRE oNoTe pFeteRably.,
surface o#oadl ensy . upbace Wf niase, hatd peeat chayely pwsfandled 40.0

round tri RS ngg ﬁ:%‘ﬁtesgcﬂ&ftrﬂ]sesd degree was eval uated by the eye. The

eval uati on was I'owm ng basi s. A. Was not al nost
scrat ched Opé% than 5 scratch |ines 25as viewed by the eye).
15 As for the amount of feeding the hydrolyzable

organosilicon compound (B), if the hydrolyzable organosilicon
compound (B) contains the epoxy group~containing oxrganosilicon
compound (Bl) only, then the amount cof the organosilicon
compound (B} that is fed becomes equal to the amount of the epoxy
20 group-containing organosilicon compound (Bl) that is fed. If
the organosilicon compound (B) contains the epoxy
group-containing organosilicon compound (Bl) and other
organosilicon compound such as polyvalent decomposable
group-containing organosilicon compound (B2), the amount of the
25 organosilicon compound (B) that is fed becomes equal to the
total amount of the epoxy group-containing organosilicon
compound {Bl} and the polyvalent decomposable group-containing
organcsilicon compound (B2).
Further, when the polyvalent decomposable
30 group-containing organosilicon compound (B2) is used, the
feeding mass ratio (B1/B2) thereof with the epoxy
group-containing organcsilicon compound (Bl) is, preferably,
0.30 to 10.00, more preferably, 1.50 to 6.00 and, particularly
preferably, 2.00 to 5.00 as described above from the standpoint
35 of scratch resistance and storage stability of the obtained hard
coat layer. As described zbove, further, it is desired that



B: Scratched only a little (not less than 5 but |ess than 10 scratch
lines as viewed by the eye). C. Scrafsched a little (not |less than 10
but |l ess than 20 scratch lines as viewed by the eye). 30D:. Scratched
obviously (not less than 20 scratch |lines as viewed by the eye). E
Hard coat | ayer was renoved. [0095] (4) Bayer scratch resistance
(neasurln% t he Bager value). 35In conpliance with the Bayer's testing
met hod ( ABFRINDOZ08928k L ASTNRRTSE1 89N Conpognd (Bt ewmplrishe thenspoxy

substrat e@roﬁﬁ—&mlﬁﬁﬁg‘e@rbaﬂasﬁl@@n Wiglbuhe hand gpatehayer has
been forrred and, t hard coat, | ayers forped on the

lens subsPPx val rcf ccoggogﬁb?ﬁegﬁ%‘f%r%cﬁ'ﬁ:taé&‘ﬁ“@n§§§?n9§1§%%1%‘?}? at ched
by a met h@@npl@mwﬁéﬁ .bel ow. 5That is the non-coated | ens and the

har d- gpat glog;@ps were put into a polishing agent hol der having two
050 m‘nho from he | ower S|de of the holes with their convex
surfaces t m d1RExtatepoly df a polishing agent available in

t he mar ket (pO|Ilrlstlln®@ragEﬁtJ_010@Sﬁtbbésﬁgafathlﬁbi@/séhtcﬁiﬁe@tmﬂlﬂf%éﬁ ed

by 10 SAl E s_introduce
Do the po iepied SF B aaiTEE B0 CRTE- it Himells et pu
t herei n vie?etsy it a‘taéé af bhereguehamamtlsd sheokése apaitiuntel dter a
ot aloof opduitesneRant @k mam shhok. of &ﬂ%%iet@r@@gfﬂé&e
sur faces of tqﬂé}z | ense y pol i shin g
spect r omet 9 \Ag?wetg[rf ﬁﬁﬁLﬁ“ﬁb"t‘lﬁ@ %F%“’Sﬁﬁke?ﬁ( igplgss thhan

| enses wetle Grpasuseoly fmasst, hehe distza neal dbéfem@rmﬁlpd’sﬂ:lienh@d@s wjtue
was foun fQ. er-the Ienses re
scratchegsap%nd yeﬁﬁgesge%'lﬁ% \llj\%slfia ﬁgg%% (g%g)é) eécor(llnass o Jf%é)

fol | owi ngFHeomates. (§®Bavért%|wea(m&u@éat edyARL¢ a&@h(emaw doat ed)
wher @bn  Aftezre fomen- chatedatixsg %dﬁ@idﬂt@fvnt Resnaaceoat&f Jtsgebt ai ned

by subtr v he test fromthe haze val ue
of afterasq:ft1 qtqétgp é?]ﬁl féé%gefk‘ %%aa BYeF 35 J8Fh8adTd Srgate ch
har d- coatr@(’fllséﬁﬁlcébt urddezshbihe tlilb’tim&wﬂlgle v gaapeitator ainpoahar e

the test (Eomst hethgaﬁfy@ié@cw rgiéx%rlytzae tsﬁ& the hardT*&%ata&% r the
val ue, the hbgher e surface "hardness and the nore excell ent

scratch F&SH ﬁﬁc‘ée RS fppzfaﬁéi“&ﬁessm §:h§t EPHBE ¢f fardiya Gé‘el s
not E@sswaltam 4C) axdetHe WMDGSSSEQ{ hessnesocc,onharaah:lv%—ts@etch&tleaf a

glass if  Lhgoval ye gagp% ?-@)aﬂﬁ’formgg Y Eh 360% Cfa %}ﬁscr at ch

resi stance i's attai ned hési on.
bet ween CHEVRNr d %Eﬁk’rﬁ?éﬁ’eaﬁ‘éplﬁﬁe ﬁéﬂlgl%tmgdetm anp@@lrmce hed

Cr 0Ss- cutsctrapeht eeémtfmﬁﬁmniﬁ aj}@eﬂbirtnadthéfrdl &4t 0232 That is, by
using a %BHS?E]eEQ{: c?n Itgg refraJ(.:se f%d in gn amount of, more desirably,
25 25.0 to 70.0 parts by mass.
[0061]

In the process for producing the coating composition of
the present invention, when the fine particulate composite
metal oxide (A) is used in the form of a colloidal dispersion

30 solutionusingwater as a dispersion medium, the amount of water
(C) must be so adjusted as to satisfy the above-mentioned amount
of feeding by taking the amount of water contained in the
dispersion solution into consideration. For example, if the
amount of water contained in the dispexrsion solution fails to

35 satisfy the above-mentioned range, then water must be added.
Further, if no water is contained in the dispersion solution,



the har'd coat |ayer was incised maintaining a gap of about 1 mmto
form 100 squares. An adhesive cel |l ophgpe tape (trade nane: Cell otape,
manuf actured by Ni chiban Co.) was strongly stuck thereon, and was
pul l ed and renoved at one tinme in a 5 direction of 90 relative to the
surface, and the squares of the hard coat |ayer still renaining were
counted. The evaluated results were expressed as the (renaining
number of thquarasyr 1OGT PEOSTHed 0F® pSStorrfd Shvalbhei ajove-menticrad
coat |ayensmpaere formed by using the coating conpositions after they
wer e preserv%%é at 15C for 2 weeks, 1 nonth, 1.5 nonths and 2 nonths.
The coat|4£§ re evaluated for their properties descri bed above by
usi ng | am<abestt hér €otdidd Tadlwes-ashewlbéel ongesictsrhwnint () >t he
Bayer gcratch r ‘

T0% he ot ool TooDToRRE T AR E Rl e Sl B
decr eased,ther 1oHebappblg aktel b ddsmedsdet el e avdpPe BPANERTE sthan 3

eval uat ed da@bba Xroms; conpprﬂdetxbmmhg highl @l vLoOSd NGB lcohol
conp05|t|on 20

' Tabl ¢ HEARS PR P S T CBRBOE R 8 G Taerktioy BREFIl gh
nont hs mai2mbaitaedlprapdr(idés thathidieboddtinggorpapios istilgrnaf hering ér ed

for n&Q&lggﬁgﬁgﬁﬁg ggtfg@ﬁqupgogqppertles Further, what is

descrl ed as nmeans t even after stored for 2 nmont hs, 25
none of the propbréfBsoReref ddiserSodanta GARSt He Hokk 4t ¥n@RO0Rd not
becone delatkrvecleblieirgani@o8)l«eht QY ilsethe sAmelds tﬂ&tda\l@mrsa.on

conduct ed g aYaL KL, (e AL NELULA0L 30001 PRSI0l L e Obf AicAgd

coat i ng COprOSI trons. was con usi ng /spra
manuf act ueB@uby CF PANELLIN AR sSPREDEOTENES by malqlmeaabat apeunt |thenestie

on whigh tiheohabflsc@atat Byer hastheen {o& nabumd hd irgklaiely 840 nm
having an_intens

ft
PR CIEARR G B o Lt 5?%%%#%? and,"
condensedpemttiihelantyd, coat dreyert aff tieedliagi bt el¢wet@rlidrodlostly wer e

adher ed 5@3&811&%%&%%‘1 e9Rf abB¥&lot iN¥ilud BRe %%Yn%t%@h@céﬁo?%%at

cycle, the close adhesion was tested for every % cycles (48
hours), 8léytpweed Q’éleﬁ‘oEP‘é)thI?JCWbé§ ?{%n?ﬁﬂrjs‘)orhﬁamﬁ uE?ciBe’s l(5192
hour s20 T&bﬂeslgbe@/tkmtlxnmxxﬁplylﬂhb sabust yoAgfédubifhy sfuar ehrunber

of 100/10 r(;k%ﬁgﬁicé bl Qsd”%% %t%&eéf‘lﬁ%?@%& removed)

For exanple hour s neans ard coat
| ayer was [R863] emoved up to 8 cycles but was renoved in the test

after 12 cycl esphdfat siro jﬁétti@ﬂl@ﬁliﬁ?té‘@iﬁrﬁomazﬁ&%t bherearichg
coat |ayer . was not adhesi 0 en_after

16 cycl oo EnEOUUGT ERITRLE QS BAT KT OO P AR W %sr‘féa%ﬁmagﬁ)

44. 6 E@rtsabyoaagg piie glow-boiling lowly viscous alcohol (D1),
low-boiling highly viscous alcohol (D2} and high-~boiling
organic solvent (P3) to the water (C} that will be described
later, are satisfied. Howevex, the absolute amount of feeding
is desirably 100 to 200 parts by mass per 100 parts by mass of

30 the total amount of the fine particulate composite metal oxide
(A) and the hydrolyzable organosilicon compound (B).
[0064]
<Amount of feeding the low-boiling lowly viscous alcohol (D1)>
The low-boiling lowly viscous alcochol used in the
35 production process of the present invention is the same as the
one described in the paragraph of the coating composition.



15 7-gl yci doxypropyl tri net hoxysilane, 13.5 parts by mass of a
tetraet hoxysilane, 0.14 parts by masg7of a silicone type surfactant
(trade name "L-7001" Si LI manufactured by Toray-Dow Coning Co.), 17.7
parts by nass of t-butanol and 58.5 parts by mass of diacetone

al cohol were m xed together. While 20 sufficiently stirring the
solution, 44.7 parts by mass_of a 0.017N aqueous so] ution of

hydrochl ori c acdiP® RESVRRdJed feedbid Hid loMrepridhag adewty of Sfisheen
f2i gi shed, aldshet i‘m;! Nigs %sh?gﬁﬁ-j w@(fe@aéi;g zﬁa)ses?@%ti@rwaclcpowéred\fxt ,
.8 parts is(.2, 4- pent i ogat.p).al.unm nu S
Zaden t herata® scéa(r%d(@atscga?ﬁg’ré%c?%@rc{a'%gtii:or?’ééBﬁdzdmiroe sty
hour. 1040 7P £ .6y - mabke dfeadiaaf maespraticularoicbhposine awtidle

oxi de sdi spg¥isedsi dorilddanal cHSGbt 2 £4d DAY @Um%@ﬁt:@n thepfing
parti cul }t} e conposite net ag?gm de an mass of met hanol)

d.62.8 parts,
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0.80 to 2.60, more preferably, 0.90 to 2.40 and, particularly
preferably, 0.95 to 2.10. Here, the feeding mass ratio is not
the same as the ratio of content in the obtained coating
composition. This is because, water is consumed as the
25 hydrolyzable organosilicon compound (B) reacts with water.
[0067]
<Amount of feeding the curing catalyst (E)}>
The curing catalyst (E) used in the production process
of the present invention is the same as the one described in
30 the paragraph of the coating composition.
The amount of feeding the curing catalyst (E) is 0.9 to
5.0 parts by mass per 100 parts by mass of the total amount of
the fine particulate composite metal oxide (A) and the
hydrolyzable organosilicon compound (B). Upon satisfying the
35 feeding mass ratio, the obtained coating composition satisfies
the specified range (described above) of the content of the
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despite the amount is further 1ncreased which is not desirable

in economy. If the scratch resistance and economy are taken

into consideration, the amount is, preferably, 1.0 to 3.5 parts

by mass and, more preferably, 1.5 to 3.0 parts by mass.

10 [0068]

<Amounts of feeding other additives>

In the production process of the present invention, the
above-mentioned other additives can be added at the time of
feeding. Among other additives, it is desired to add a cerium

15 oxide. The cerium oxide is fed in an amount of, preferably,
0.25 to 10.0 parts by mass and, particularly preferably, 0.5
to 5.0 parts by mass per 100 parts by mass of the total amount
of the fine particulate composite metal oxide (A) and the
hydrclyzable organosilicon compound (B).

20 {0069]
<Method of mixing the components>

In the preduction process of the present invention, the
coating composition is produced by mixing together the fine
particulate composite metal oxide (A}, hydrolyzable

25 organosilicon compound {B), water (C), water-soluble organic
solvent (D), curing catalyst (E) and other components that are
to be added as required, by a known method such as stirring and
mixing. If closely described, the hydrolyzed product (B’) is
formed by hydrolyzing the hydrolyzable organosilicon compound

30 (B) in the step of mixing the components.

[0070]

In the production process of the invention, it is desired
that the hydrolyzable organosilicon compound (B) is hydrolyzed
in the absence of the composite metal oxide (A) to forxrm the

35 hydrolyzed product (B’} of the hydrolyzable organosilicon
compound (B) and, thereafter, the composite metal oxide (A} is
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mixed therein. Specifically, it is desired to mix the fine

particulate composite metal oxide (A) after the hydrolyzable
organosilicon compound {B) and the curing catalyst (E} have been
mixed. In this case, the water-soluble organic solvent (D) and
5 water (C) may be added to either the mixture of the hydrolyzable
organcsilicon compound (B) and the curing catalyst (E) or to
the fine particulate composite metal oxide (A).
Described below is a particularly preferredmixing method.
First, the hydrolyzable organosilicon compound (B),

10 low-boiling highly viscous alcohel (D2) and high-beiling
organic solvent (D3} are mixed together. Next, water (C) to
which acid has been added as required, is added and mixed and,
thereafter, the curing catalyst (E) is added andmixed. Further,
the fine particulate composite metal oxide (A) dispersed in the

15 low-boiling lowly viscous alcochol (D1) is added and mixed.
[0071]

The time for mixing the above components has no specific
limitation and may be suitably determined depending upon the
mixing conditions. Particularly, when mixed according to the

20 above preferred mixing method, it is desired that the
hydrolyzable organosilicon compound (B) is sufficiently
hydrolyzed and, thereafter, the curing catalyst (E) and the fine
particulate composite metal oxide (A) are mixed therein. More
concretely, first, water (C) to which acid has been added as

25 required is added to a solution of the mixture of the
hydrolyzable organosilicon compound (B), low-boiling highly
viscous alcohol (D2) and high-boiling organic solvent (D3), and
the stirring and mixing are conducted for a period of time until
the hydrolyzable organosilicon compound (B) is sufficiently

30 hydrolyzed. The time until the hydreolyzable organosilicon
compound (B) is sufficiently hydrolyzed can be discerned by
measuring by gas chromatography the amount of alcohol formed
from the hydrolyzable organosilicon compound (B} after water
(C) has been added and by confirming that there is no change

35 din the amount of the alcohol and there is no difference in the
measured value from the amount of alcohol theoretically found
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Through the above confirmation, it can be regarded that the
hydrolysis of the hydrolyzable organosilicon compound (B) has
finished. With the hydrolyzable organosilicon compound (B)
being sufficiently hydrolyzed, the formed hard coat layer is
less clouded. The mixing time after water (C) has been added

may be suitably determined depending upon the mixing conditions.

Usually, it is desired to conduct the stirring and mixing for
not less than 10 hours. Further, though the mixing time has
no particular upper limit, the stirring and mixing will be
sufficient if conducted for as long as 30 hours.

[0072]

After the water (C) is added and mixed for the above period
of time, the curing catalyst (E) is added and mixed and, further,
the fine particulate composite metal oxide (A) is added, and
the stirring and mixing are conducted for not less than 10 hours.
Though there is no particular upper limit on the mixing time
after the fine particulate composite metal oxide (A) has been
added, the stirring and mixing will be sufficient if conducted
for as long as 40 hours. With the mixing time set to lie in
the above range after the fine particulate composite metal oxide
(A} has been added, the homogeneous coating composition is
obtained. There is no particular limitation, either, on the
time for mixing by adding the other components, and the mixing
may be conducted for about several minutes to about 5 hours.

There is no particular limitation, either, on the
temperature at the time of mixing the components, and the
components may be mixed in a temperature range of not lower than
10C but lower than 40°C. Further, there is no particular
limitation, either, on the mixing means, and a known means such
as stirring/mixing means can be employed.

[0073]

By mixing the components by the above method, the coating
composition of the invention can be obtained. In the coating
composition as described above, the hydrolyzable organosilicon
compound (B} has been hydrolyzed and, therefore, the amount of

A..." H? 2?2 7?2?72 cr 1.0W
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the water-soluble organic solvent (D) becomes different from
the above-mentioned amount that is fed. Namely, the obtained
coating composition contains the alcohol that is formed by the
hydrolysis of the hydreolyzable organosilicon compound (B).
5 Therefore, though dependent upén the hydrolyzable

orxganosilicon compound (B) that is used, the amount of the
low-boiling lowly viscous alcohol (D1l), in particular, becones
different from the amount that is fed in producing the coating
composition. Further, water (C) is consumed when the

10 hydrolyzable organosilicon compound (B} hydrolyzes and,
therefore, the absolute amount of water (C) varies, too. Here,
however, though dependent upon the hydrolyzable organosilicon
compound (B} that is used, the amounts of the high-boiling
organic solvent (D3) and the low-boiling highly viscous alcohol

15 (D2} donot basically vary. Accordingto the present invention,
the amounts of feeding the components at the time of producing
the coating composition are determined by expecting a variation
in the viscosity due to the hydrolysis of the hydrolyzable
organosilicon compound (B), consumption of water (C}) and

20 formation of the low-boiling lowly viscous alcohol (Dl). As
a result, the obtained coating composition excels in storage
stability and enables the very excellent hard coat layer to be
formed. Describedbelow next is a laminate having the haxd coat
layer formed by using the coating composition.

25 [0074]
<Laminate>

There is no particular limitation on the substrate on
which the coating composition of the invention is to be applied,
and known optical members can be used, such as spectacle lenses

30 and windowpanes of houses and automobiles. Specifically,
spectacle lenses are preferred.

As spectacle lenses, concrete examples include spectacle
lenses of resin substrates such as of (meth)acrylic resin,
polycarbonate resin, allyl resin, thicurethane resin, urethane

35 resin and thioepoxy resin, as well as spectacle lenses of
glasses. Among them, the spectacle lenses of the former resin
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A laminate is produced by applying the coating
composition onto the substrate, and forming the hard coat layer
by curing the coating composition. The laminate excels in

5 appearance, close adhesion between the hard coat layer and the
resin substrate, and scratch resistance. Therefore, the
laminate can be particularly preferably used as spectacle
lenses of a resin substrate. The method of forming the haxd
coat layer can be a method which is the same as the method of

10 forming the hard coat layer on a photochromic optical substrate
that will be described below in detail.
[0075]

The coating composition of the invention can be suitably

applied when the resin substrate is a photochromic optical

15 substrate, too. The photochromic optical substrate often turn
yellow as the photochromic compound contained therein undergoes
the deterioration. When the coating composition of the
invention is used, however, the yellowing can be decreased.
This applies particularly desirably when the photochromic

20 optical substrate has on the surface thereof a photochromic coat
layer comprising a cured body that contains a photochromic
compound. Described below is a case where the coating
composition of the invention is applied to the resin substrate
that has the photochromic coat layer.

25 [0076]
<Photochromic coptical substrate: optical substrate having a
photochromic coat layer>

Fig. 1 shows a sectional structure of a laminate 10
obtained by forming a hard coat layeron a photochromic optical

30 substrate.

Between a resin substrate 1 and a photochromic coat layer
3, a primer layer 2 is suitably provided to enhance close
adhesion of the two. Further, a reflection-preventing film 5
may be provided on a hard coat layer 4. Though simply shown

35 inFig. 1, the reflection-preventing £ilm 5, usually, comprises
a laminate of a plurality of inorganic thin films of dissimilar
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impact-resistant primer such as an urethane primer may be
5 provided between the photochromic coat layer 3 and the hard coat
layer 4. On the reflection-preventing film 5, further, there
can be applied a working and a secondary treatment, such as
antistatic treatment, water-repelling treatment and
antifogging treatment. Further, though not diagramed, the
10 hard coat layer 4 and the reflection-preventing film 5 will
often be formed on the back surface of the resin substrate 1
depending on the cases.

In the present invention, the above hard coat layer 4 is

formed by applying and curing the coating composition. When
15 the hard coat layer 4 is to be formed on an ordinary resin
substrate without photochromic property, the hard coat layer
4 is formed on the resin substrate having neither the
photochromic coat layer 3 nor the primer coat layer 2; i.e.,
the hard coat layer 4 is formed directly on the spectacle lens.
20 [0077]

As the resin substrate 1 in Fig. 1, the resins exemplified
as the above spectacle lenses can be used without any limitation.
Further, the spectacle lenses, usually, have curved surfaces
and, in many cases, their convex surfaces are assuming curved

25 complex shapes as a result of advanced optical design in recent
years. According to the present invention, however, such
spectacle lenses, too, can be used without any problem. The
resin substrate 1 has a thickness that varies depending upon
the use, For instance, thoughthere is noparticular limitation,

30 the spectacle lenses have a thickness of about 1 to about 200
T .

Various surface treatments may be effected on the surface
of the resin substrate 1. Such surface treatments may include,
for example, a chemical treatment using a basic aqueous solution

35 ox an acidic aqueous solution, a polishing treatment using a
polishing agent, a plasma treatment using an
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atmospheric-pressure plasma and a low-pressure plasma, and a
corona discharge treatment. The primer layer 2 for improving
close adhesion to the photochromic coat layer 3 can be formed
by using various known primer resins. From the standpoint of
5 close adhesion to the photochromic coat layer 3, however, an
urethane type primer resin is particularly preferably used.
Though there is no particular limitation, the thickness of the
primer layer 2 is, usually, 1 tc 10 puzm.
[0078]

10. The hard coat layer 4 is formed on the photochromic coat
layer 3 by applying and curing the coating composition of the
invention. Upon covering the photochromic coat layer. 2 with
the hard coat layer 4, the scratch resistance and wedather-proof
property of the photochromic coat layer 3 can be improved.

15 The photochromic coat layer 3 is formed by applying and
curing a curable composition (hereinafter called photochromic
curable composition) containing a compound having photochromic
property (photochromic compound) and a radically polymerizable
monomer or a polymerization initiator. The photochromic coat

20  layer 3, usually, has a thickness of about 5 to about 100 gm.
With the photochromic optical substrate forming the
photochromic coat layer 3, the photochromic property is
imparted by the thin photochromic coat layer 3 unlike those
formed by the imbibition method or the in-mass method.

25 Therefore, the photochromic compound is contained at a high
concentration in the photochromic coat layer 3. A problem of
turning yellow tends to occur when the hard coat layer 4 is formed
on the photochromic coat layer 3. When the hard coat layer 4
is formed by using the coating composition of the invention,

30 however, yellowing can be effectively prevented.

[0079]

As the above photochromic compound, a chromene compound
can be preferably used to attain high photochromic property in
the thin photochromic coat layer 3. In the present invention,

35 known chromene compounds can be used. Howevexr, it is
particularly desired to use the chromene compounds exemplified
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below from the standpoint of photochromic properties.
[0080]
[Chemical 3]
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[0081]

Among the photochromic compounds, the chromene type
photochromic compounds are preferred because of their high
light resistance and excellent color densities and fading rates.
Among these chromene type photochromic compounds, the compounds
having molecular weights of not less than 540 are particularly
preferred because of their particularly excellent color
densities and fading rates. The photochromic compounds may be
used in one kind or in two or more kinds being mixed together.
[008B2]
<Method of forming the photochromic coat layer3>

The photochromic coat layer 3 containing the above
photochromic compound is formed by applying the photochromic
curable composition containing the photochromic compound onto
the resin substrate 1 or the primer coat layer 2, and curing
it. As briefly described above, the photochromic curable
composition is blended with a radically polymerizable monomer
and a photopolymerization initiator in addition to the
photochromic compound. Such photochromic curable
compositions (coating agents) have been closely described in
a patent document 7 (W02003/011967) and a patent document 8§
{JP~A-2003-342310). Further, to improve the light resistance
of the photochromic compound, to improve the rate of developing
coloxr, to improve the fading rate and to improve the formability,
there can be added additives such as silicone type or fluorine
type surfactant (leveling agent), antioxidant,
radical-trapping agent, ultraviolet ray stabilizer,
ultraviolet ray absorbex, parting agent, coloring-preventing
agent, antistatic agent, fluorescent dye, dye, pigment, perfume,
plasticizer and silane coupling agent. It is, further, desired
to add a thermal polymerization initiator. It is desired that
the additives that are suitably used are contained in amounts
of 1 to 20 parts by mass and, particularly, 12 to 18 parts by
mass per 100 parts by mass of the curable composition.

Further, the viscosity (25°C) of the photochromic curable
composition used for forming the photochromic coat layer 3 is
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20 to 500 cps, preferably, 50 to 200 cps and, most preferably,
60 to 200 cps. With the viscosity of the photochromic curing
compoesition lying in thils range, the thickness of the
photochromic coat layer 3 can be easily adjusted to as thick
as 5 to 100 gm, and photochromic properties can be exhibited
to a sufficient degree.

[0083]

The photochromic curable composition can be applied by
a known method without limitation, such as spin coating method,
spray coating method, dip coating method or dip-spin coating
method. Inparticular, the spincoatingmethod is desired since
it is capable of easily forming a homogeneous coat layer.
Further, though there is no particular limitation on the method
of curing the curable composition, it is desired to use a
photochromic curable composition blended with a
photopolymerization initiator and a thermal polymerization
initiator, to cure it by the irradiation with ultravieolet rays
and to heat it to complete the polymerization.

When cured by the irradiation with ultraviolet rays, a
known source of light can be used without any limitation.
Concrete examples of the source of light include ultrahigh
pressure mercury lamp, high pressure mercury lamp, low pressure
mercury lamp, xenon lamp, carbon arc, sterilizing lamp, metal
halide lamp and electrodeless lamp. The time for irxradiation
by using the source of light may be suitably determined
depending upon the kind of the photopolymerization initiator
contained in the photochromic curable composition, absorption
wavelength and sensitivity, or the thickness of the
photochromic coat layer 3. Further, an electron ray can be used
as the source of light. In this case, the photochromic coat
layer 3 can be formed by curing the curable composition without
adding photopolymerization initiator thereto. The curing by
the irradiation with light or electron ray is capable of
instantaneocusly forming the photochromic coat layer 3, and is
advantageous from the standpoint of increasing the surface

hardness and improving the scratch resistance.

U
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has a Vickers’ hardness in a range of, generally, 0.3 to 10 kg/mm?
and is relatively soft. To improve the scratch resistance,
therefore, the hard coat layer 4 must be formed.

(0084]

<Method of forming the hard coadt layer 4>

The harxd coat layer 4 is formed having a thickness of about
1.0 to 10.0 um by applying the above coating composition of
the invention and curingit. The coating compositionisapplied
by a known method such as spin coating method, spray coating
method, dip coating method or dip-spin coating method. The
curing after the application is conducted using the dry air or
by air-drying in the air, followed by an ordinary heat treatment.
The heating temperature varies depending upon the substrate,
but is not lower than 70°C and, desirably, not lower than 80°C
to a temperature at which he substrate is not deformed and,
generally, not higher than 110°C. The curing time is roughly
1 to 2 hours at 90 to 110°C. When the hard coat layer 4 is to
be formed directly on the resin substrate 1 without having
photochromic coat layer, too, the same method can be put into
practice under the same conditions.

[0085]

Use of the coating composition of the invention makes it
possible to form the coat layer having a sufficient hardness
and close adhesion to the substrate even if the curing
temperature is lower and the curing time is shorter than those
of the curing conditions of the prior art. The reason is
considered to be as described below. That is, the coating
composition of the invention contains excess of water relative
to the hydrolyzable organosilicon compound (B), and it is
considered that the organosilicon compound (B) is hydrolyzed
to form the hydrolyzed product (B’) thereby forming sufficient
amounts of silanol groups necessary for forming the hard coat
layer 4. As a result, the coating composition of the present
invention can be applied even to the substrates having poor heat
resistance. The hard coat layer 4 formed by being cured can

4
X
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5 into consideration, the thickness of the hard coat lavyer is,
more preferably, 2.0 to 5.0 um and, further preferably, 2.5
to 4.5 pm.

EXAMPLES
10 [0086]
The invention will now be described in detail by way of

Examples to which only, however, the invention is in no way

limited. Further, combinations of features described in

Examples are not necessarily all essential for the solution

15 means ¢of the invention. Described below are components and
abbreviations of the lens substrates used in Examples and in

Comparative Examples.

[0087)

{1} Lens substrates.

20 CR: Allyl resin plastic lens, refractive index = 1.50.

MRA: Thiourethane reéin.plastic lens, refractive index = 1.60.

MRB: Thiourethane resin plastic lens, refractive index = 1.67.

TE: Thioepoxy resin plastic lens, refractive index = 1.71.

[0688]

25 (2) Components for the coating composition.

[Component A: fine particulate composite metal oxides])

SOL 1: Sol of fine particulate composite metal oxide containing
11.7% by mass of zirconium oxide, 77.6% by mass of tin
oxide, 7.0% by mass of antiﬁony oxide and 3.7% by mass

30 of silicon dioxide dispersed in methanol. Solid
component concentration (concentration of fine
particulate composite metal oxide) of 40% by mass.

SOL 2: Sol of fine particulate composite metal oxide
containing 11.7% by mass of zirconium oxide, 77.6%

35 by mass of tin oxide, 7.0% by mass of antimony oxide
and 3.7% by mass of silicon dioxide dispersed in a
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modified ethanol (ethanol/isopropyl alcohol/methanol at
a mass ratio of 50.8/41.4/7.8}. Soclid component
concentration of 30% by mass,

SOL 3: Sol of fine particulate composite metal oxide containing
56.6% bymass of titaniumoxide, 17.7% bymass of zirconium
oxide, 14.7% by mass of antimony pentoxide and 11.0% by
mass of silicon dioxide dispersed in methanol.
Solid component concentration of 30% by mass.

SOL 4: Sol of fine particulate composite metal exide containing

30.0% by mass of titanium oxide, 36.6% by mass of tin oxide,

10.0% by mass of zirconium oxide, 6.7% by mass of tungsten
oxide, 10.0% by mass of antimony pentoxide and 6.7% by
mass of silicon dioxide dispersed in methanol.
Solid component concentration of 30% by mass.

SOL 5: Sol of fine particulate composite metal oxide containing
78.8% by mass of titanium oxide, 1.6% by mass of zirconium
oxide and 19.6% by mass of silicon dioxide dispersed
in methanol. Sclid component concentration of 30% by
mass.

[0089]

[Component B: Hydrolyzable organosilicon compounds]

(Bl) Organosilicon compound having an epoxy group and a

hydrolyzable group.

GTS: vy -Glycidoxypropyltrimethoxysilane

GDS: vy -Glycidoxypropylmethyldimethoxysilane

(B2) Organosilicon compound containing a polyvalent
decomposable group.

TEQS: Tetraethoxysilane

BSE: 1,2-Bis{triethoxysilyl)ethane

Other hydrolyzable organosilicon compounds.

PMDMOS: Dimethyldimethoxysilane

TMMOS: Trimethylmethoxysilane

MTES: Methyltriethoxysilane

[Component C: Water)

0.001 N to 1 N Aquecus solution of hydrochloric acid

[0090]
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[Component D: Water-soluble organic solvents]
(D1) Low-boiling lowly viscous alcohol having not more than 3
carbon atoms.
MeOH: Methanol (boiling point: 64.5°C, viscosity at 20°C: 0.59
5 centipoises)
EtOH: Ethanol (boiling point: 78.3%C, viscosity at 20°C: 1.17
centipoises)
IPA: Isopropanol (boiling point: 82.4C, viscosity at 20°C: 2.43
centipoises)
10 (b2) Low-boiling highly viscous alcohol.
TBA: t-Butanol (boiling point: 82.5C, viscosity at 20°C: 3.35
centipoises)
2BA: 2~Butanol (boiling point: 99.5C, viscosity at 20°C: 4.21
centipoises)
15 nBA: n-Butanol (boiling point: 117.7°C, viscosity at 20°C: 2.95
centipoises)
{D3) High-boiling organic solvents.
DAA: Diacetone alcohol (boiling point: 168.1°C, wviscosity at
20C: 2.9 centipoises)
20 BDO: 1,2-Butanediol (boiling point: 19%0°C)
PDO: 1,2-Propanediol (boiling point: 187°C)
EDO: 1,2-Ethanediol (boiling point: 197°C)
[0091]
[Component E: Curing catalysts]
25 El: Tris(2,4-pentanedionato)aluminum(III)
E2: Ammonium perchlorate
{Other component: Surfactant]
SiLl: Silicone type surfactant {(trade name “L-7001”
manufactured by Toray-Dow Coning Co.)
30 [0092]
In Examples and Comparative Examples, the laminates were
evaluated by the methods described below.
(1) Evaluating the laminates.
In the following Examples and Comparative Examples, hard
35 coat layers were formed on the surfaces of the ordinary plastic
lenses by using the obtained coating compositions, and were
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evaluated for their appearance, steel wool scratch resistance,
Bayer scratch resistance and close adhesion. The lenses were
prepared each in a number of 10 pieces for evaluation. The
appearance and steel wool scratch resistance were the results
of the lenses that were evaluated to be the worst, while the
Bayer scratch resistance and close adhesion were average values
of 10 pieces of each of the lenses.

[0093]

{(2) Appearance.

Presence of cracks in the hard coat layer, repelling
pattern in the coat layer and transparency of the coat layer
were observed by the eye.

O: Transparent and no crack was recognized.

X: There was recognized any one or more of cracks,

repelling pattern, interference fringes and opaqueness

(cloudiness) of the coat layer.

(0094]
(3) Steel wool scratch resistance.

By using a steel wool (Bonstar #0000 manufactured by Nihon
Steel Wool Co.} while applying a load of 1 kg, the surface of
a lens (surface of the hard coat layer) was rubbed 10 round trips,
and the scratched degree was evaluated by the eye. The
evaluation was on the following basis.

A: Was not almost scratched (less than 5 scratch lines

as viewed by the eye).

B: Scratched only a little (not less than 5 but less than.

10 scratch lines as viewed by the eye).

C: Scratched a little (not less than 10 but less than

20 scratch lines as viewed by the eye).

D: Scratched cbviously (not less than 20 scratch lines

as viewed by the eye).

E: Hard cecat layer was removed.

[0095] ,
(4) Bayer scratch resistance (measuring the Bayer value).

In compliance with the Bayer’s testing method (ASTM
D-4060 or ASTM F735-81}, the surfaces of the lens substrates
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(non-coated lenses) on which no hard coat layer has been formed
and the surfaces of the hard coat layers formed on the lens
substrates (surfaces of the hard-cocated lenses) were scratched
by a method described below.

That is the non-coated lens and the hard-coated lens were
put into a polishing agent holder having two ¢ 50 mm holes from
the lower side of the holes with their convex surfaces facing
upward. Next, 500 gof apolishingagent available in the market
{polishing agent comprising alumina/zirconia manufactured by
SAINT-GOBAIN CERAMIC MATERIALS CANADA INC.) was introduced into
the polishing agent holder and in this state, the two lenses
put therein were vibrated at a frequency of 150 strokes a minute
for a total of 2 minutes maintaining a stroke of 4 inches to
scratch the surfaces of the two lenses by polishing. Next, by
using a spectrometer (Hazeometer manufactured by Suga Shikenki
Co.), the lenses were measured for their haze, a difference in
the haze value was found before the lenses were scratched and
after the lenses were scratched, and the Bayer values were
calculated according to the following formula.

Bayer value = AHaze (non-coated)/AHaze (hard-coated}

wherein AHaze {(non-coated) is a value of the non-coated

lens obtained by subtracting the haze value of before the
test from the haze value of after the test, and AHaze

{(hard-coated)} is a value of the hard-coated lens obtained

by subtracting the haze value of before the test from the

haze value of after the test.

The larger the value, the higher the surface hardness and
the more excellent the scratch resistance. Usually, a hardness
is attained if the value is not less than 4, and the hardness
becomes comparable to that of a glass if the value is not less
than 6, i.e., very excellent scratch resistance is attained.
[0096]

{5) Close adhesion.

Close adhesion between the hard coat layer and the lens
was evaluated by the cross-cut tape test in compliance with the
JIS D-0202. That is, by using a cutter knife, the surface of
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the hard coat layer was incised maintaining a gap of about 1
mm to form 100 squares. An adhesive cellophane tape (trade
name: Cellotape, manufactured by Nichiban Co.) was strongly
stuck thereon, and was pulled and removed at one time in a
5 direction of 90° relative to the surface, and the squares of
the hard coat layer still remaining were counted. The evaluated
results were expressed as the (remaining number of
squares) /100.
[0097]
10 {6) Storage stability.

Hard coat layers were formed by using the coating
compositions after they were preserved at 15C for 2 weeks, 1
month, 1.5 months and 2 months. The coatings were evaluated
for their properties described above by using laminates thexeof.

15 Tables show the longest terms until the Bayer scratch
resistance/close adhesion deteriorates by more than 10%, the
steel wool scratch resistance is evaluated to have decreased,
or the appearance becomes defective (appearance is evaluated
to be X) as compared to when the initial coating composition

20 is used. For example, what is described as 1.5 months in Table
means that the coating composition after stored for 1.5 months
maintained properties but the coating composition after stored
for 2 months possessed deteriorated properties. Further, what
is described as 2 months means that even after stored for 2 menths,

25 none of the properties were deteriorated and the appearance did
not become defective, either.

[0098]
{7} QUV test.

A QUV test was conducted to evaluate the weather-proof

30 property of the obtained coating compositions. The test was
conducted by using the QUV/spray manufactured by Q-PANEL LAB
PRODUCTS Co., by irradiating a laminate on which the hard coat
layer has been formed with light of 340 nm having an intensity
of 0.89 W/cm? at 60°C for 8 hours and, thereafter, leaving the

35 laminate at 50°C for 4 hours so that the dew was condensed on
the hard coat layer of the laminate {water droplets were adhered
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to the hard coat layer). With the above cycle as one cycle,

the close adhesion was tested for every 4 cycles {4 cycles (48
hours), 8 cycles (96 hours), 12 cycles (144 hours) and 16 cycles
(122 hours}. Tables show the longest times satisfying the
5 sguare number of 100/100 {longest time in which none of the
squares were removed) . For example, what is written as 96 hours
means that the hard coat layer was not removed up to 8 cyclés
but was removed in the test after 12 cycles. What is written
as 192 hcurs means that the hard coat layer was not removed in
10 the close adhesion test even after 16 cycles.
[0099)]
Example 1.
{Preparation of a coating composition)
44.6 Parts by mass of a
15  y-glycidoxypropyltrimethoxysilane, 13.5 parts by mass of a
tetraethoxysilane, 0.14 parts by mass of a silicone type
surfactant (trade name “L-7001": SiLl manufacturedby Toray-Dow
Coning Co.), 17.7 parts by mass of t-butanol and 58.5 parts by
mass of diacetone alcohol were mixed together. While
20 sufficiently stirring the solution, 44.7 parts by mass of a
0.017 N agueous solution of hydrochloric acid was added thereto
and after the addition has been finished, the stirring was
continued at 15 to 30°C for 20 hours. Next, 2.8 parts by mass
of a tris (2, 4-pentanedionato)aluminum(III) was added thereto
25 and was, thereafter, stirred at 20 to 25T for 1 hour. 104.7
Parts by mass of the fine particulate composite metal oxide
dispersed in methanol (SOL 1) (41.9 arts by mass of the fine
particulate composite metal oxide and 62.8 parts by mass of
methanol} was mixed therein and was stirred for 24 hours to
30 obtain a coating composition 1 of the present invention. The
composition of feeding and the feeding amounts were as shown
in Table 1, and the feeding amount ratio of the components and
the feeding mass ratio of the water-soluble organic solvent and
the water were as shown in Table 5. Further, the contents of
35 the components in the coating composition calculated from the
feeding amounts of the components were as shown in Table 6.



4-) -P4-) 43434.)434)434)43 434)4.)43 43 cil -Hfa -H(a -H16-HO
-H(6riCVv -H(6rl1 34 tf)3-1 U)5-40)k CGA (05-1 0)$4 VVWtOO0 0 co o
cci o (0ocoasococooaaft ft ab21 0, 04 aa. aa04aaa
EE EE Ea EE EE Ea EE E E 00 00 00 00 00 00 00 00 OO OO 00 OO 00 00 00
00 68 to -0 Cr.al - 04 >1 RO 0) 10 -P O U4-) '- (aRl CO HO

COLC)k.0010CO .. NNN CV MON .0OCvCoCV
Further, the mass of water in the obtained coating composition

was found by the Karl Fischer’s method, the mass of the
water-soluble organic solvent was found by gas chromatography,
and the mass ratio thereof was as shown in Table &. The masé
5 ratio of water and the water-soluble organic solvent was nearly
equal to the mass ratio calculated from the feeding amounts,
and it was confirmed that the hydrolyzable oxrganosilicon
compound was hydrolyzed in whole amount. The obtained coating
composition 1 was evaluated for its storage stability. The
10 result was as shown in Table 9.
[0100]
(Preparation of laminates)
A resin substrate (lens substrate) CR having a thickness
of about 2 mm and of which both surfaces were forming convex
15 surfaces was dipped in an aqueous solution of 60°C containing
10% by weight of sodium hydroxide, and was etched with an alkali
for 10 minutes by using an ultrasonic wave washing device.
After etched with the alkali, the resin substrate was washed
with distilled water and hot water of 50°C to remove the
20 remaining alkali component and was, thereafter, dried at room
temperature for 2 hours. The lens substrate was dip-coatedwith
the coating composition at 25T and at a pull-up rate of 30 cm/min.
Thereafter, the resin substrate was pre—cured in an oven heated
at 70°C and was, thereafter, cured at 90°C for 2 hours to obtain
25 a laminate (hard-coated lens) having a hard coat layer of a
thickness of 3.2 um formed on both surfaces of the resin
substrate (lens substrate) CR.
(Evaluating the laminate)
The laminate (hard-coated lens) was evaluated for its
30 appearance, steel wool scratch resistance, Bayer scratch
resistance and close adhesion to learn that the appearance was
(O, steel wool scratch resistance was A, Bayer scratch
resistance (Bayer value) was 6.2, and close adhesionwas 100/100.
The results were as shown in Table 9.
35 {0101}
Examples 2 to 4.
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Laminates (hard-coated lenses) were prepared by the same
method as that of Example 1 by using the above coating
composition 1 but changing the resin substrates (lens
substrates), and were evaluated. The results were as shown in
Table 9.

[0102]
Examples 5 to 33.
(Preparation of c¢oating compositions 2 to 30)

Coating compositions 2 to 30 were prepared by the same
method as the one for preparing the coating composition 1 but
using fine particulate composite metal oxides, organcsilicon
compounds, water-soluble organic solvents, curing catalysts,
aqueous solutions used for hydrolyzing the organosilicon
compounds, and surfactants shown in Tables 1 to 3. Feeding mass
ratios of the coating compositions were as shown in Table 5,
and contents of the components were as shown in Table 6.
{(Preparation of laminates, evaluation of laminates)

Hard coat layers were formed on the surfaces of the resin
substrates {lens substrates)} by the same coating method as that
of Example 1 but using the above coating compositions 2 to 30,
and were evaluated for their properties. Tables 9 and 10 show
the results thereof together with the thicknesses of the hard
coat layers.

[(0103]
Comparative Examples 1 to 8.
{(Preparation of comparative coating compositions 1 to 8)

Comparative coating compositions 1 to 8 were prepared by
the same method as that of preparing the coating composition
1 but using fine particulate composite metal oxides,
organosilicon compounds, sclvents, curing catalysts, aqueous
solutions used for hydrolyzing the organosilane compounds and
surfactants shown in Table 4. The feeding mass ratios of the
comparative coating compositions and the contents of the
components were as shown in Table 8. Here, the solvents in the
comparative coating composition 8 described in Table 4 were as

feollows:

N N
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BEGPE: Ethylene glycol moncisopropyl ether (boiling point:
140°C) ‘
MCS: Methyl cellosolve {(boiling point: 125TC)
ECS: Ethyl cellosolve ({(boiling point: 136C)
5 {(Preparation of laminates, evaluation of laminates)
Hard coat layerswere formed on the surfaces of the resin
substrates {lens substrates) by the same coating method as that
of Example 1 but using the comparative coating'compositions 1
to 8, and were evaluated for their properties. Table 10 shows
10 the results thereof together with the thicknesses of the hard

coat layers.
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78 [0114]

Next ,

descri bed below is an exanple in which a hard

coat layer was fornmed on the resin substrate that was a photochrom c

opti cal

substrat e.

The used conponent 36 abbrevi ati ons,

met hods and eval uati on net hods were as descri bed bel ow.

conponehPd13PR1: Misture curing priner "Take-Seal PFR4
manuf act ur ed} by Takebaylashi Kagaku Kogyo Co.. 10PR2: Pri
WB- 6321A" mapuflact ured by M tsui {Kagaku PolPuret hane

Conponents o
phot ochrom ¢
Trinmethyl ol p
Pol yet hyl ene
BPEOQ 2, 2-Bi
(aver age nol
di met hacryl a
Pol yester ol
Co.) [Photoppfi
1- hydr oxycyc
bi s(2, 6-di
(wei ght rati
Bis(2,4,6-ti
Bis(1,2,2,6,
Et hyl enebi s(
hydr oxy- mt
sur f act ant,

Table 10
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s(4-acr | 6kyPolVethyFernd § ygol™ pheryl
ecyl ar wei ght, 776) 14G* Pol yet hyl ene gl y€q

[ e

& qg)r’r@)sl;t @n w(

bie

o T 21 ad ca

ABPE: Ethoxylated blsphenol A di acryl at 4

mer hexgady yphate mEthl%Otﬂrra ufractured n
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exyl ghaly kkediore aﬂd:\law o
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5 preparation

(1) Priner
02TP- 4"
nmer " Take- Rack
[0115] (2)

nents of a

rylate 9CGDA
t, 532) 20
qr opane
#600

EBGA:
5by Dycel UCB
e of a

i noxi de

zers] LS765:

| i cone type

{um}
Steel wool scratch resistance

*4: Bayer scratch resistance

*5:
*G1

Thickness

*2: Appearance
coating clouded
scratch evaluation B

*1:
*#3:
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Ove 5[ 0121] PC6: Chronene conpound of the follow ng fornmula [ Cheni ca
9] = MO0 82 [0122] PC7: Chronene coﬂﬁgund of the follow ng formula
[ Chem cal 10] Owve 5[0123] ECU. Chrohene conpound of the follow ng

formula [ Chem cal 11] 83 [0124] PC9: Chronene conpound of the
following formula [Chem cal 12] Owe 5[0125] PC10: Chronene conpound

of the followng fornula [Chem cal 13]

10

15

20

25

30

35

[0114]

Next, described below is an example in which a hard coat
layer was formed on the resin substrate that was a photochromic
optical substrate. The used components, abbreviations,
preparation methods and evaluation methods were as described
below.

(1} Primer compeconents.

PR1: Moisture curing primer “Take-Seal PFR402TP~4”

manufactured by Takebayashi Kagaku Kogyo Co.

PRZ2: Primer “Take-Rack WS-6321A" manufactured by

Mitsui Kagaku Polyurethane Co.

[0115]

(2} Components of a photochromic curable composition

{components of a photochromic coat layer).

[Radically polymerizable monomers]

TMPT: Trimethylolpropane trimethacrylate

GMA: Glycidyl methacrylate

9GDA: Polyethylene glycol diacrylate (average molecular
weight, 532) ‘

BPEQO: 2,2-Bis{4-acryloyloxypolyethylene glycol
phenyl) propane (average molecular weight, 776)

14G: Polyethylene glycol #600 dimethacrylate

ABPE: Ethoxylated bisphenol A diacrylate

EB6A: Polyester coligomer hexaacrylate (EB 1830 manufactured
by Dycel UCB Co.)

{Photopolymerization initiators]

CGI1870: A mixture of a l-hydroxycyclohexylphenylketone and a
bis (2, 6—dimethoxybenzoyl}-2,4, 4-trimethyl-pentyl
phosphinoxide (weight ratioc, 3:7)

CGI819: Bis(2,4,6-timethylbenzoyl)-phenylphosphinoxide

{Stabilizers]

1.s765: Bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate

IRG245: Ethylenebis (oxyethylene)bis[3-(5~-tert-butyl-4-
hydroxy-m-tolyl)propionate]

[Leveling agent]

SilLl: Silicone type surfactant, L7001, manufactured by



[0126] 10 PCl1: Chronene conpound of the followi ng formula [Chenical
14]. 84 [0127] 2012: Chromene conpounggof the follow ng fornula

[ Chem cal 15] Owve 5[0128] (Preparatlon of a photochrom c curable
conposition [A]) A mxture of radically polynerizabl e nononers
was prepared according to the follow ng reci pe. A photochromc
conpound [0.4 parts by mass of a chronene conmpound (PCl), 0.5 10
parts by nmass ofoda¢hPemerigshpound (PC2), 2.5 parts by mass of a

chromene q@ipeuedctEPS) hgWageddded to 100 parts by nmass of a mixture
of radical] olynerlzab? nnnonersﬁg40 parts by mass of BPEQ, 5

parts by S _uﬁﬁﬁ?c?ﬁ§ﬂ¥&PF§P599 Eingthryysiladeparts by mass of
TMPT, 5 pdfhotbghpemscofori@maisd 1 part by 15 mass of GVA), and was
di ssol yed [y 14$i ng ultrasonic waves at 70: for 30 minutes. To the

t hus obtalnﬁd conposi tion were added 0.3 farts by mass of a

phot opol yF&ti z GRFEReT ¢ TRV O 819) foblpaing fnrmdes of a
stabilizenfchks7658),4B parts by mass of a stabilizer (IR&45), 6 parts
by mass of a silane 20 coupling agent (TSL) and 0.1 part by nass of a
| eveling agent (SiLl), and were sufficiently Rixed together to
prepare a photochrom c curabl ¢ posi tion [ AlN—Ihe ratios of

bl endi ng were as shown in Tab [0129] (Preparation of

phot ochrom ¢ curabl e conposit \ ke the phot ochromc
curabl e conposition [A], ; conpositions were
obtained by using 85 ra able nohoners, chronene
conpounds, phot opol yneri 23 ~stabili@g®), silane
coupling agents and | eveling age g rati os were as shown in
Table 11. [01303

[0117]
10 PC2: Chromene compound of the following formula
(Chemical 5]

.Q 5 (PC2)



U N r40 O-mal CONO N r-51 1-4 LiiPaa, in Cv) If)LnO ." Uuc)

r-1 Cu Nri N'"-.. ? (Nl la4 Ort \ ',. 0.I' ?200 1-1 NU)."-..
"---..C)CG) "".--0 CD (-) cr Oa, Lc% 4--. '., al Oenel -..,rn 0 vV
?2-. ?2r-1rl r1cl MOO<X O -.

{0118]

PC3: Chromene compound of the following formula
[Chemical 6]

(PC3)

5 (01191}

PC4: Chromene compound of the following formula
[Chemical 7]
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{0120]

PC5: Chromene compound of the following formula
[Chemical 8]

(PC5)

5 [0121] ,
PC6: Chromene compound of the following formula
[Chemical 9]

(PC6)
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[0122]
PC7: Chromene compound of the following formula
[Chemical 10]

(PCT)

_~_
QO

5 [0123]
PC8: Chromene compound of the following formula

[Chemical 11]

(PC8)

O =
C Yo
s
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(0124]
PCY9: Chromene compound of the following formula
[Chemical 12]

e

OM
oy
OMe
5 [0125]

PC10: Chromene compound of the following formula
{Chemical 13}

[0126]
10 PCll: Chromene compound of the following formula
[Chemical 14]

(PC11)
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[0127]

PC12: Chromene compound of the following formula
[Chemical 15]

(PC12)

5 [0128]
{Preparation of a photochromic curable composition [A])

A mixture of radically polymerizable monomers was
prepared according to the following recipe. A photochromic
compound {0.4 parts by mass of a chromene compound (PCl), 0.5

10 parts by mass of a chromene compound (PCZ2}, 2.5 pérts by mass
of a chromene compound (PC3)} was added to 100 parts by mass
of a mixture of radically polymerizable monomers (40 parts by
mass of BPEO, 5 parts by mass of ABPE, 18 parts by mass of 3GDA,
30 parts by mass of TMPT, 5 paris by mass of 14G and 1 part by

15 mass of GMA), and was dissolved by using ultrasonic waves at
70C for 30 minutes. To the thus obtained composition were
added 0.3 parts by mass of a photopolymerization initiator
(CGIBLlY), 5 parts by mass of a stabilizer (LS765), 3 parts by
mass of a stabilizer (IRG245), 6 parts by mass of a silane

20 coupling agent (TSL) and 0.1 part by mass of a leveling agent
(SiL1l), and were sufficiently mixed together to prepare a
photochromic curablé composition [A]. The ratios of blending
were as shown in Table 11.

[0129]

25 (Preparation of photochromic curable compositions [B to E])

Like the photochromic curable composition [A],
photochromic curable compositions were obtained by using



H.4... "- Lr)-..., toco --.. in --1LAOS)4 tocr/ tr;in .0

CCkg, 10141 .0 (Il 4-11--Nr- 4-) sid) gu) (J) -1-1141-1 0 4-1 NI1-1 O
SA 1l-) a3 .0 ri 4-1 co r- {4 3 0 Clel HHCO COOD cr)in H 00
0 co LCco tilop tf) He-Iflri &) H H HO0 00 O

radically polymerizable monomers, chromene compounds,
photopolymerization initiators, stabilizers, silane coupling
agents and leveling agents. Blending ratios were as shown in

Table 1l.



; G 1nao 88 [0131]
phot ochrom c coat | aye
Exanpl es, first,

met hod by using the above photochrom c curabl e conpositions.
| ayers were formed on

t he coating conpositio

(Eval uating the hard coat
rs) In the foll ow ng Exanpl es and

ns, further, hard coat

| ayer son t he

Conmparative

5 photochrom c | ense86were prepared by the coating

By using

the surfaces of the photochromc |enses to prepare photochromc

har d- codtoaad olienses whi
properties and yel | ow
eval uati on.
phot ochromi c | enses a
nunber of 10 pi eces.

devel opi ng yel | ow col

ch were evaluated for their
turning deterioration in addition

The eval uations were conducted by preparing

t he photochrom ¢ hard-caqgted | e
he phott ochrom c properti®ssand va
ape j[average values. 1 32]

phot ochrom ¢ 10

to the above
t he

ses each in a
ues of

al uating the

phot ochromi ¢ properties) #bslorption maveﬁ}ngtq:aﬁd Epr density when
t he photochromi c hard-fcoaged| | ens was deVigl opimRgscokoi hvere neasured
by using the MCPD-300q me@ufjacfufled thy dka shix Zbfo.
(Eval uating the yell oW t u®ningZdet em or at-h @ [gval uathp Art])
The foll ow ng agi ng pronpgi n ot Gpnq§6ted%i§%evaluate t he
yel | ow turning deteridratgas bgghe&iga@giq@%S @vnlight. That
i's, by using the xenor] wektfler onst e 257825 dﬁ\Mxe@bn« arc | anp)
manuf act ured by Suga $hi kgriki . & s&@ﬁie-ﬁﬁbtogp oM c | ens was
irradiated with light [forg100 hours underr-ithefgo’ﬁdit(-)l@n of an
irradiation intensity of_g- Wn2 and a | éhs surfcendt &hper at ure of
50C to pronote the aging@4ﬁ%xt, by 30 using t $SM Co Conput er
(SM T) manufactured by Suga |Shi kenki Co., Yl ( fﬁ) bef of e pronoti ng
the aging and Yl (YlIldo) aftler having pronoted tHhe aging were
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deterioration of the lens after aged and the better the resistance of

the. |l ens against the yellow turning 5 deterioration.
(Preparation of a photochromc | &#As) A resin substrate (lens

34.

[ 0133] Exanpl e
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a sufficient degree,
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(prinmer-treated | ens)
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applied by spin-coating ot
lens, irradiated wt
atnnsphere under the
heat-treated in a co sEant”
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a thickness of 40“
35Source of |ight:2
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20 shows these results. [0135] Exanples 35 to 68 and Conparative
Examples 9 to 16. Phot ochrom ¢ éenses (non-hard-coated) were
prepared by the sane nethod as that o? Exanpl e 34 but using resin
substrates 25 (lens substrates), priner comnpositions and phot ochromc
curabl e conpositions shown in Tables 12 to 14, and were evaluated in
the sane manner as in Exanple 34. Further, by using the photochromc
| enses prdganed by the above nethod and the coating conpositions

h T3 I 0
vethod hs CRAL ST Bl anh du (8 obi o & SRat Sher oy e A Sogees

| enses. Tﬁéyﬁﬁéﬂochron1c hard-coated | enses were evaluated in the

izzame mazner asmgqéxml ?513% Emr@ﬂt@d ﬁncﬂb@m@@@gtiﬁe Exafpo¥s, lfar;]s'@bl gg
to . e a e asS use t he, co LN Q OSI 0 t hat
rod Detn ERGFEanEPRIBASERsars rapara £ Shel bR b ubl

0 I-1 N MtRevVabpy€pi@tethromi @uraple 00ﬂp@stmibnhzs ByCaspng th® 00
00 00 Ooogoagﬁga%&%oﬁtlHns, éurﬂfl‘er ﬁar&'cdﬂt Hayefs w@re"fd%nlﬁlzd Bn
-e-1 H4£ g )h 457 -P 4-14-14-) 4 4 4-3 -H
.11 -H - Ht! ﬁsqﬂffaﬁeswf fhepphayach wroaur: Lepseg t%PEPPaEE)PVPtPGhﬁPméS? V)
V) (1) V) hett Boktéd CEnE@s0a0AN08060 G200 A0f & aheﬁr%o@échﬁ:oﬁl&cf
14 ata, 0. .0, 04. 04 Q 0, o

00" of% oPeoBeh LS B B re R o eEs s TRl b I S 1P d

r-1r-1 Nrabpvergvadugtione allm exzluaiigys mrpmcbwt@ldiayperep@mog 01
04 04 Cl4tfe gHotdch@bmak 1¥hs@4 and the photochromic hard-coated lenses

each in a number of 10 pieces. The photochromic properties and
values of developing yellow color are average values.

15 (0132]
(Evaluating the photochromic properties)

Absorption wavelength and color density when the
photochromic hard-coated lens was developing coloxr were
measured by using the MCPD-3000 manufactured by Otsuka Denshi

20 Co.
{(Evaluating the yellow turning detericration [evaluating
AYI])
The following aging promotion testing was conducted to
evaluate the yellow turning deterioration by the irrxadiation
25 with light. That is, by using the xenon weatherometer X25 (2.5
kW xenon arc lamp} manufactured by Suga Shikenki Co., the sample
photochromic lens was irradiated with light for 100 hours under
the conditions of an irradiation intensity of 40 W/m? and a lens
surface temperature of 50°C to promote the aging. Next, by
30 using the SMColor Computer (SM-T) manufactured by Suga Shikenki
Co., YI(YI,) before promoting the aging and YI(YIipy) after
having promoted the aging were measured, and the degree of
yellow turning deterioration was found according to the
following formula to evaluate the yellow turning deterioration.
35 Degree of yellow turning deterioration (AYI)
= YIjo0 — YIo



MH HMUMM Cr) MM CO CO Msti N ML.Or-- co 0) oCV 01 cr. .41 V, <0 glLO
1.1) XXXXXXXXXXXXXSCXX189T] ExI r21 @23 G Cal C1 121 W
Ell 111 411 E. 7.3Cxlc. 7.1 [ 0137] l-1-1 NI 011.11 Wt- 01 O
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o 00 0000000000The smaller the degree of yellow-color developing

deterioration (AYI), the smaller the degree of yellow turning
deterioration of the lens after aged and the better the
resistance of the lens against the yellow turning
5 deterioration.
[0133]
Example 34.
(Preparation of a photochromic lens)
A resin substrate (lens substrate MRA) of a thickness of
10 2 mm was dewaxed with acetone to a sufficient degree, treated
in an aqueous solution containing 5% of sodium hydroxide
maintained at 50°C for 4 minutes, washed with flushing water
for 4 minutes, washedwithdistilled water of 40°C for 4 minutes,
and was dried at 70°C. Next, a moisture-curing primer
15 ("Take-Seal PFRA0Z2-TP-4” manufactured by Takebayashi Kagaku
Kogyo Co.) and an ethyl acetate were so mixed together that their
amounts were 50 parts by mass, respectively, and to this mixed
solution was added 0.03 parts by mass of a leveling agent SiLl
{silicone type surfactant) followed by sufficient stirring in
20 a nitrogen atmosphere until the mixture became homogeneous to
thereby obtain a primer composition. By using a spin coater,
1H-DX2, manufactured by MIKASA Co., the primer composition was
applied by spin-~coating onto the surfaces of the MRA lens
substrate and was left to stand at room temperature for 15
25 minutes to prepare a lens substrate (primer-treated lens) '
having a primer layer of a thickness of 7 um.
Next, about 1g of the photochromic curable composition
[A] was applied by spin-coating onto the surfaces of the above
primer-treated lens, irradiated with ultraviolet rays in a
30 nitrogen gas atmosphere under the following conditions and was,
further, heat~treated in a constant temperature oven maintained
at 110°C to obtain a photochromic lens (PCL1) having a
photochromic coat layer of a thickness of 40 £ 1 pum.
Ultraviolet ray irradiation conditions:
35 Source of light: F3000SQ mounted with D valve,
manufactured by Fusion UV Systems Co.
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Irradiation time: 3 minutes
[0134]

(Preparation of photochromic hard-coated lenses)

The photochromic lens obtained by the above method was
dipped in an agueous solution containing 20% of NaOH maintained
at 60°C for 10 minutes. The thus treated photochromic lens was
dipped in the coating compesition 1 that was prepared as
described above, and was pulled up at a rate of 30 cm/min. to
apply the coating composition 1l onto the surfaces thereof. Next,
the coating composition 1 was dried at 70C for 15 minutes,
maintained at 90°C for 2 hours to cure it, and a photochromic
hard-coated lens was obtained forming a hard coat layer of a
thickness of about 3 um. The photochromic hard-ccated lens
was evaluated for its various properties to obtain the following
results. Appearance: O, steel wool scratch resistance: A,
Bayer scratch resistance: 6.5, close adhesion:100/100, color
density at a maximum absorption wavelength of 571 nm: 0.92,
degree of yellow turning deterioration AYI: 2.0. Table 12
shows these results.

{0135]
Examples 35 to 68 and Comparative Examples 2 to 16.

Photochromic lenses (non-hard-coated) were prepared by
the same method as that of Example 34 but using resin substrates
(lens substrates), primer compositions and photochromic
curable compositions shown in Tables 12 to 14, and were
evaluated in the same manner as in Example 34. Further, by using
the photochromic lenses prepared by the above method and the
coating compositions shown in Tables 1 to 4, hard coat layers
were formed by the same method as that of Example 34 to obtain
photochromic hard-coated lenses. The photochromic
hard-coated lenses were evaluated in the same manner as in
Example 34 to obtain the results as shown in Tables 12 to 14.

Here, Example 35 has used the coating composition 1 that

had been stored at 15C for 2 months.
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(Preparation of coating conpositions 31 to 39) 20Coati ng conposi tions
31 to 39 were prepared by the sane nejjpod as that of preparing the
coating conposition 1 but using fine particul ate conposite netal

oxi des, organosilicon conpounds, water-sol uble organic solvents,
curing catal ysts, aqueous solutions used for the hydrol ysis of
organosi licon 25 conpounds, and surfactants shown in Table 15. The

f eedi ng afB&dPlrati os of the conponents and the feeding nass ratios

of the water-sayhk el PelOR G\ FOF VO 15 BNE AL, MRI SpAScSNEMHhRE s
Tabl e 17., Furt her contﬁgts of. the conmponents in the, coating

... th .
conposi ti%‘?lgl%%l?:tﬁaalfcgdx’fal’to ¥R SRPBRT B U EEithG CREEEBIconponent s
were as stowpositilkald efl8he pre&dit GrémtRin wWkdeoExkexbft proib DéwOLI )

i) 1§ ek sy e ransghrency B Bl Sobf fakt, Thola 000, |
COE-| ...Such@s repelling, and promided excellent rgsulisHcombemsing CD
G DU r-140 GelBultnsds @) ehe coat -laydrl, BayerBcrattnVebslstdhes- -
X?fvg?0x4%ﬁaxgéﬁ$é%£cs%abi1§8y'gg ééﬁégféh éa/t ose’ of ggmparaéﬁve
Examples. Further, the photochromic hard-coated lenses having

10 a hard coat layer formed by using the coating compositions of

the present invention suppressed the yellow turning

deterioration even after used for extended periods of time, and
suppressed the degree of yellow turning deterioration (AYI)
to be not more than 3.5 and, specifically, not more than 3.0.

15 Besides, appearance, scratch resistance and close adhesion were

favorable.

[0140]

Examples 70 to 78.

(Preparation of coating compositions 31 to 39)

20 Coating compositions 31 to 39 were prepared by the same
method as that of preparing the coating composition 1 but using
fine particulate composite metal oxides, organosilicon
compounds, water-soluble organic solvents, curing catalysts,
agqueous solutions used for the hydrolysis of organosilicon

25 compounds, and surfactants shown in Table 15. The feeding
amount ratios of the components and the feeding mass ratios of
the water—-soluble organic solvents and water were as shown in
Table 17. Further, the contents of the components in the
coating compositions calcnlated from the amounts of feeding the

30 components were as shown in Table 18.
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[0145]
(Production of laminates, evaluation of laminates)
Hard coat layers were formed on the surfaces of the resin

substrates (lens substrates) by the same coating method as that
5 of Example 1 but using the coating compositions 31 to 39 prepared

above, and were evaluated for their properties to obtain the

results as shown in Table 192 which alsc shows the thicknesses

of the hard coat layers.
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[0147)
Example 79 (Coating composition 40)

40.1 Parts by mass of a y-glycidoxypropytrimethoxysilane,
4.5 parts by pass of a v -glycidoxypropylmethyldimethoxysilane,
13.5 parts by mass of a 1,2-bis(triethoxysilyl)ethane, 0.14
parts by mass of a silicone type surfactant (trade name “L7001“
manufactured by Toray-Dow Coning Co., described as Sill in
Table), 17.8 parts by mass of t-butanol and 58.5 parts by mass
of diacetone alcohol were mixed together. A mixed solution of
28.7 parts by mass of a cerium oxide-dispered aqueous solution
(Kneedral U-15 manufactured by Tagi Kagaku Co., solid content:
15% by mass, acetic acid: 2% by mass, water: 83% by mass) and
20.3 parts by mass of a 0.017 N hydrochloric acid aqueous
solution was added to the above solution with sufficient
stirring. Aftexr the addition has been finished, the stirring
was continued at 15 to 30°C for 20 hours. Next, after 2.8 parts
by mass of a tris(2, 4-pentanedionato)aluminum (III) was added
thereto, the mixture was stirred at 20 to 25°C for 1 hour, and
104.7 parts by mass of a fine particulate composite metal oxide
dispersed in methanol (SOL1) (41.9 parts by mass of fine
particulate composite metal oxide, 62.8 parts by mass of
methanol) was mixed therein followed by stirring for 24 hours
to obtain a coating composition 40 of the present invention.
The composition ¢of feeding and feeding amounts were as shown
in Table 16, and the feeding amount ratios of the components
and the feeding mass ratio of the water—so‘luble organic solvent
and water were as shown in Table 17. Further, the contents of
the components in the coating composition calculated from the
feeding amounts of the components were as shown in Table 18.
Further, the mass of water in the obtained coating composition
was found by the Karl Fischer’s method, and the mass of the
water-soluble organic solvent was found by gas chromatography.
The mass ratio thereof was as shown in Table 18. The masses
of water and water~soluble organic solvent were nearly the same
as the masses calculated from the amounts of feeding, and it
was confirmed that the hydrolyzable organosilicon compound had
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been hydrolyzed in whole amount.

The obtained coating composition 40 was applied by the
same method as that of Example 34 to form a hard coat layer to
thereby obtain a photochromic hard-coated lens. The

5 photochromic hard-coated lens was evaluated in the same manner
as in Example 34 to obtain results as shown in Table 20.
[0148]

Examples 80 and 81 (coating compositions 41 and 42} .

Coating compositions 41 and 42 were prepared by the same

10  method as that of preparing the coating composition 79 but using
fine particulate composite metal oxides, organosilicon
compounds, water-soluble organic solvents, curing catalysts,
aquecus solutions used for the hydrolysis of organosilicon
compounds and surfactants shown in Table 16. The feeding amount

15 ratios of the components and the feeding mass ratios of the
water-soluble organic solvents and water were as shown in Table
17. Further, the contents of the components in the coating
compositions calculated from the amounts of feeding the
components were as shown in Table 18. The obtained coating

20 compositions 41 and 42 were applied by the same method as that
of Example 79 to form hard coat layers to thereby cbtain
photochromic hard-coated lenses. The photochronic
hard-coated lenses were evaluated in the same manner as in
Example 34 to obtain results as shown in Table 20.
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| am nat es) Hard coat | ayers were fornmed on the surfaces of
the resimo0gdl8dtrates (|l ens substrates) by the sane coating nethod as
that 5 of Exanple 1 but using the coating conpositions 31 to 39
prepared above, and were evaluated for their properties to obtain the
results as shown in Table 19 which al so shows the thicknesses of the
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Description of Reference Nunerals: [0150] 10 - |lamnate 1 -
resin substrate 52 - priner |ayer 3 - photochrom c coat |ayer 4 -
hard coat layer 5 - reflection-preventing film 111

Claims:

[Claim 1]

A coating composition comprising:

(&) a fine particulate composite metal oxide;

5 (B’) a hydrolyzed product of a hydrolyzable organosilicon
compound containing an organosilicon compound (Bl) that has an
epoxy group and a hydrolyzable group:;

{C} water;
(D) a water-soluble organic solvent; and

10 (E) a curing catalyst;
wherein said water-soluble organic solvent (D) is a solvent that
contains (D1) a low-boiling lowly viscous alcohol having not
more than 3 carbon atoms, (D2) a low-boiling highly viscous
alcohol selected from the group consisting of t-butanol,

15 n-butanol and 2-butancl, and (D3) a high-boiling organic
solvent having a boiling point of 150°C to 200%€C;

said low-boiling lowly viscous alcohol (D1l) being
contained in such an amount that the mass ratio (D1/C) thereof
to said water (C) is in a range of 1.80 to 7.00;

20 said low-boiling highly viscous alcohol (D2} being
contained in such an amount that the mass ratio (D2/C) thereof
to said water (C) is 0.24 to 2.50; and

said high-boiling organic solvent (D3) being contained
in such an amount that the mass ratio (D3/C) thereof to said

25 water {C) is 1.10 to 4.40.

[Claim 2]

The coating composition according to claim 1, wherein
said low-boiling highly viscous alcochol (D2) is a t-butyl
alcohol and said high-boiling organic solvent (D3) is a

30 diacetone alcohol.

[Claim 3]

The coating composition according to claim 1, wherein
sald fine particulate composite oxide (&) is contained in an
amount of 25.0 to 70.0 parts by mass, said watexr (C) is contained

35 in an amount of 5.0 to 65.0 parts by mass, and said curing
catalyst (E} is contained in an amount of 1.0 to 5.0 parts by



Clains” [Claim1] A coating corrposition conprising: (A)a fine
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hydr ol yzabl e organosilicon conpound é tai ning an organosilicon
conpound (Bl1l) that has an epoxy group and a hydrol yzabl e group; (O
water; (D) a water-soluble organic solvent; and 10(E)a curing
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said 25 W@E:@éné@liéorl ddnddurth 481) [ Chat ha2d dhesBal igrgupoaRasht i on
accor dj ng t8 i r%f wherein said | ow boiling highly "viscous al cohol
(D2) t patyFable 9Tqundhol and said hi gh-boiling organic sol vent
(D3) is a(B(D diecietione al cohol. [Caim 3] The coating

conposi ti Qg accgr‘g%gggr_ts%lqllbqlenbég ereify.sal d £ c1ne particul ate
conposite oxide (A) I's contained”in an anount’ o .0 to 70.0 parts
by mass, $BId v&t@&HEIRY Gadadgdtai ned 35 in an am)unt of 5.0 to 65.0
p?r tls by aﬁanoﬁmﬂ@aa dl}fﬁﬂdlﬁge@abab&?%%(@ }ISOm@atz.ai n@drbmyaﬂbmunt
o] to r SS,\Per arts. mass the t
am)un05 ofogg?%g i par?mguPzg? %3 8§|Wl{n S%Jh%cggpanengs’
hydr ol yzed prodfd‘(ﬂr@(JB! Y D1p @dlqm-bplsmgrlmelss‘fﬁacopﬁ ctlesineg havoasi ng
conposi ti 9Pt bRy eMhAINGarbon atoms, (D2) a low-boiling highly viscous

alcohol selected from the group consisting of t-butanol,

n-butanocl and 2-butancl, and (D3) a high-beiling oxganic
20 solvent having a boiling point of 150°C to 200°C, are used in
combination as said water-soluble organic solvent (D); and
the components {a), (B), {(C), (D) and {E} are used in such
amounts that per 100 parts by mass of the total amount of said
fine particulate composite oxide (A) and said hydrolizable
25 organosilicon compound (B):
said fine particulate composite oxide (A) is fed in an
amount of 20.0 parts by mass to 60.0 parts by mass, said water
(C) is fed in an amount of 20.0 to 70.0 parts by mass, and said
curing catalyst (E) is fed in an amount of 0.9 to 5.0 parts by
30 mass;
the feeding mass ratio (Di/C) of said low-boiling lowly
viscous alcohol {Dl} to said water (C) being 0.55 to 3.00;
the feeding mass ratio (D2/C) of said low-boiling highly
viscous alcohol (D2) to said water (C) being 0.18 to 1.80; and
35 the feeding mass ratio {D3/C) of said high-boiling
organic solvent (D3) to said water (C) being 0.70 to 2.70.



(A) a fine particulate conposite netal oxide; (B) a hydrolyzable
organosi | i con conpound containi ng an pfganosilicon conpound (Bl) that
has an epoxy group and a 10 hydrol yzabl'e group; (O water;

(D) a water-sol uble organic solvent; and (E) a curing catalyst;
and form ng a hydrol yzed product (B') of said hydrolyzable 15
organosilicon conpound (B) in a step of mxing said conponents;
wherein (OBladm & boiling |owy viscous al cohol having not nore than
3 carbon at ons, rHhP2raels@ b i ghl i:SCO |.cohql sel ect.ed
fromthe ro%Jg co?ﬁg{ei %gv%?@?k%%%qgg C)ré-a\lg&? én‘%ﬁ%p%ﬁg‘%igﬁﬁca?ﬁdf P8nd
(D3) a hi %ﬁ 11 Ag "OFFaiPE SoPubyd édeohabilhgisedos Isedg Jsoi-oidfing50C
toI 200C, (émighllyeviimmmraﬁicnabnomza)s aﬁdiéidﬂéb@toﬁ(@lﬁnt&c?]%y gg(rjﬂgzed) as
sol ven W —had ent A, , (O, (D an E) are
used isn s%ﬁdagggﬁtgo%%gﬁpﬁd% %gflﬁén%y(éras of the total anount
of said filhé3pRr ficul ate conposite oxide (A) and said hydrolizable 25
organosil i con conpewddesB)for produditigda EbAe: AL '

oxi de (A Esc{_aegmi o an am)untp of 20 (?dpfé:Fthllg?/lc%nggg?gggg%ggggpgggby
mass, sai dowatat (‘Q:) PETFLT PALANYHRINZa6E € 20r 91es g aprp spmEobyd
mass, and{(Bai dscluydrgl cadliysttheEpbsentedot et afmieNtpaeti0udate 5.0
parts iy 39mPpBSSt [ ratio [Q).,of said .

| ow boi 1i ng ?awl §/e ﬂeggéué%%gﬁgrnfﬁg?gﬁg sélledpé\g{:%‘r"gj(acf)e GETRGS6t85
to 3.00; Metal qiyde dBdi 1y wisred pakps (B2 herroflygad dotaiwdioi(Br hgot

hi ghl'y vi sabdshyalredlyelabiB2): ¢an s id ot 85mb&dnPRNInDs 1R d0rdrH04 . and
35t he feetié | [TBPS ratio (D3/C) of said high-boiling organic solvent

1

(D3) to sard water (C) being 0.70 to 2.70. 113 [Claimb5] The process
for produci ng &heoREPeRE T Sapasioduenngecosali gy tompbd el ok avbereimy a

t - buty il ¥, U iy | LL1 i.qhl .S

al cohg: ?%%/m%ié: g’d??éﬁ?%?mzﬁaﬁgﬁ}grg??ﬁgg% Ofsgagiogggi%c%b ﬁgﬁ?ﬁ%g

or gani ¢ sof Vent ( ' FET%?WG‘?“ Org_aHOSlth‘éo%rmnFjor(B Y ORI a

coating corpdsisisi bhaack tiydirnd yzabtkajrovhs wherigd Mol@iceh 1% 0F 10d Yz | e

0;??:"83: !ia}[re@%h%og]?ﬁé'ﬁgs:ﬁﬁcdé cfé%i!ro%}ﬂzte&)' [Platvgggagz?ee%%%yogrgg}gbdarIdI ne

P a hydrolyzable group and said organosilicon compound (B2} are
20 fed at a mass ratio (B1l/B2) of 0.30 to 10.00.

{Claim 8]
Theprocessforproducingacmatingcompositionaccording
to claim 7, wherein a tetraalkoxysilane is used as said
organosiliconcompound(B2)havingnotlessthanrihydrolyzable
25 groups in the molecules thereof.
[(Claim 9]

Theprocessforproduchu;acoatingcompositionaccording

to claim 7, wherein a disilane compound represented by the
following formula (1},



10 conposite netal oxide (A) , and said fine particulate conposite
netal oxide (A) is mxed after the hygdyplyzed product (B" ) of said
hydr ol yzabl e organosilicon conpound ( % has been forned. [C aim7]

The process for producing a coating conmposition according 15 to claim
4, wherein said hydrol yzabl e organosilicon conpound (B) , further,
contains an organosilicon conmpound (62) having not |ess than 4

hydr ol yzabl@erieads Jln t he nol ecul es thereof, and the organosilicon
conmpound (B1) having an epoxy group and a- hydrol yzabl e group and said
organosi |l i con conpound (62) are 210 fed at a_mass ratio (B1l/B2) of
0.30 to 10.00. [ aim8] The p ess for @Rdduci ng a coating
conposition according to claim|7, wherein|ja tetraal koxysilane is used
as said organosilicon coq&)und (B2) having not Ieiss thﬁﬁ 4

hydrol yzabl e 25 groups RnOfTe SbTrec esi§isTeo®RY[ O ai t19]
process for producing a coating conpositipn according to claim?7,
wherein a disilane conpound re re1$ented b he follow ng formula (1)
, 114 [Chenical 1] F R10 -11-%R1-0 0 RQRR wherein R is a nethyl
group or an ethyl group, and X is an al kyl ene group having 2 to 3
carbon atoms, 5whsraseR'asssaintthyjagesibiaoancetpplingoB?) ahavk ngs
not |ess than 4_hy I N h | ecul es thereof. [Claim
10] ) AaFargnngg%%ﬁ‘?n&vﬁ{ég%%z’lﬁ rg §8g? ?%’v';be?n Bt A Sed by

curi ngot héd TH3RY A§ THhOETRROT bical apmpaund (Ba) ey iog ndte leasfdem of

10 a resin syhsblgtabltGadbipd Ln the molEl@1kaMnatssfccording to
claim 10, er.ei eoiai d resin substrate is a photochrom c opti cal

subst rate.[ i m 2] 15The |am nate according to claim 11, wherein
sai d phot ochr onficlaspiriadsl 18 utisiglatehdad coanr 1ageswbitadactiney eafring

phot ochr orine €83t i h@¥mpelt 8 BRGLOYI1GHR G & Eséﬁgg fé(y ‘Ehgogﬁﬁpfééé QU

t hat 8nt ai ns _a _photochrom c conpound, and sai coat lTayer 1S

f or med” on 3s&FGBhEEBERF AT ¢ coat | ayer.
[Claim 11]

The laminate according to claim 10, wherein said resin
substrate is a photochromic optical substrate.
[Claim 121}

15 The laminate according to claim 11, wherein said
photochromic optical substrate has, on the surface thereof, a
photochromic coat layer obtained by curing the curable
composition that contains a photochromic compound, and said
hard coat layer is formed on said photochromic coat layer.

The



