SPECI FI CATI ON ANTI - FOGE NG TREATMENT LI QUI D
PRODUCTI ON METHOD THEREFOR, ANTI - FOGA NG ARTI CLE AND
PRODUCTI ON METHOD THEREFOR Techni cal Field The present
invention relates to an anti-fogging treatnent liquid
capabl e of formng a filmexcellent in an

anti-fogging property on a surface of one of various

types of base materi &g c@rrelteg; for producing the
liquid, an anti-fogging article in which the

anti-fogging liquidis applied on the surface of one-
of the various types of base materials to forma film
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generated on the surface by scattering of light. The
present invention relates to prevention of fogging
whi ch |s generated by. attaching the fine water

Teghadicetl dislSurface of an optical article, that is,

to- |ngart|ng of an_anti-fogging performance.

Conve@Rei oRBEF§Rtasineenreemodee folres npar t iang. anhé- fogglnq-
- anti-foggi ng performance on a surface of an article, a
toeatthved t fldrgudlss ordpiaiyg ea ofat Byrdvopl 2t fhim i epeellagt ain an

wat er - absorbi ng property on a surface, a nethod for
angabsdobigiggapwapertgr apletsurtfipass bfigoae pof o ifodsmtyees of

met hod for hardly attaching water on a surface by

| basecreaseénfadsst ad i meahglde @brcopiedlic Digt hthe suikaca, an |
agai nst water, a nmethod for evaporating a water

an@ﬁgﬁbgtgln@émailé’lﬂn ﬁﬁl@ﬁtﬂk@én@iif§b§1n§ 1&%&&@%‘@@11@ :
~i.ncreasing a dew
on the surface of one of the various types.of base materials

to form a film thereon and a method for preducing the article.

Beckground Art

:When a surface of an article has irregularities to be
'caused.by‘an attachment of a.fihe water droplet, a scar or the
- like, a fog'is geperated on the surface by scatterincj of light.
.The pfesent.iﬁveﬁtion relaﬁes to‘prevention of fogging which .
--_is'generated by.attaching‘the fine water droplet:on_a surface
of an optical article, that is, to imp‘arting of an'antiwfogging .

'performance. |
| Conventionally, as for methods for_ imparting. the
-.anfiéfogging performance on a surface of an article,.a method

for absorbing a water droplet by imparting a water-absorbing



poi nt of the surface and the |ike are nentioned. Anong

these nmet hods, as for a nethod for inparting the

surface with hydrophilicity, decreasing a static angle

of contact of a surface against water and spreading a

water droplet, a nmethod in which a surfactant is

applied to a surface of an. article to forma film
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prﬁ%%@anpl e, JP-A No. 20631_-1904%1). Fﬁ%{her, a met hgd
by!&si\@# Cah’po%ﬁﬁ ?l}]ﬁrpt |y fm%%@fo%lg e %rr@@@icgtt'a%%qing water

inparted,” pa arly, to a thin film “agains

surface of .an article, an qrganasi| Vi
on saulsf‘brrfacceack?% MY S e & Ssl.ﬁ%f%d'rcl & n?gieedlagr Sgg‘t%F t ot the
hydr ol ysat e  t her eof which as a_hi gh hydrophili.ci
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of exhi biting and _maintaining the ant%-fo, ing(El , ,
by e orihride oP 1524pBEEACt For & RAHPPE, LUSR TN Sasing a dew

4,325,638 and JP-A No., 2002-60692). However, in a '
poioinse] t the ovubfacpmndaihonl bke t#ec BERFEAAt to the

surface of the article or formng the film containi n%

t he unfqdhese opthhdssurbater as rided oy ilmpartAng the

No. 2001-190471, attachment of water causes droppi n%
sunfaddewishr hgdrapthidnditaecoedinegising keretisia angle of
' problemin durability of an anti-fogging effect.
coftidher,a lhef €cé agaipsablearan and Batrgavtieg & hetar tircpéd et,
-is limted to an optical application, reflection _
a BHACtel hatilces aokutkliecsdhtace applvadies 4 murface of an
. accordance with thickness of a filmto be forned on
art €1 SWf 86em d 01l heseaighangenephicad cteha astgid Stirace

such-as light ray reflectance and transmttance. :

is proposed (for example, JP-A No. 2001-190471).

su

Further,' a method in  which, L'when, an anti'-foggi'ng
performance, is imparted, parficularly, toa thin film, against
a surface of an article, an.o.'r‘ganosilane having a sulfonic acid
_ groﬁp or a sulfuric acid groupi-or a hydrol-ysate thefeof which
has a high: hydrophiiic;ity to the surface of the afticle is used
for the .purposé of exhibiting'and _maintain_ing Ithe anti-fogging
p:erfor_inanc.e i.s p'ropbs_.ed {for example,._USP No. -4,_325,_638__and_
| JP-A No. 2002-60692) . |
| Hoﬁever,-- in -;a cbnstitution of application of the -
surfactant to the surface of the article or_l forming: the_'f_i];_m
containing the surfactant on the surface as described in JP-A .
“ No. 2001-190471, attachment of water causes droppin’g. of the

Surfactant and, accordirigly_, there is a problem-in durability



Still further, the hydrophilic article to be obtained

by treating a sulfonic acid-nodified organosil ane as

described in USP No. 4,325, 638 can obtain a

sufficient anti-fogging performance imedi ately after

the treatnment due to a large anount of a surfactant

si mul taneously used, but hardly has durability thereof
oDwimga 0l df oppi ng effebe. surfactant caused by washi ng

or the like. Furthernore, an hydrophilic article to be

obt aimettHyr, usiae tie aptrorfleggiing HHaayi dhich WhieChArancte

organosilane containing a sulfonic acid or sulfonic

idci diniacd SOko Orad  hysh pdysat exdderenf; drs, di ldtredction
by an hydrophilic organic solvent, as descri bed in

chHT e NO- 1 20025 60692 Q@%f@c@r QPE%ffe&hﬂ{ ddedr@ance with

insufficient in a, density of a ydrophl I c group and,

Qﬁg{éjéé‘%f/’a%%{‘% t%%%d“fﬂf‘ I fQANg ¢ o thereby

ormance even inmedi ately a e treat frent

cht%l?'leqete%tep f tlh%hgg%%%QE [E\i%gt Eﬁvels t rﬁogﬁgzﬁr%flectance

can so COI’]V

hl ens art an anti-foggi ng perf.ornmance w thout
agg*% %ﬂf%#gﬁ)%lcal per f or mance, prevent fogging by a
flne ter in [iving environment a
obtaﬁﬁa;ﬁ § i 6gg Q§§F8P3133€|ﬁ§t1§l§u§PaPﬁaBPEalned
anti - f ogging Eerfornance a nethod for producing_ the

byt teed hiehe a PRbfeniamcastiarddgiathorgenepélanean ensgribed
film is formed on a surface of any one of various

ing YsEs Not- basE by @35 mepn hebtabat aepuffigledt nankir&P9ging
and a nethod for producing the anti-fogging article.

repfoshasgesi rgie divet 4 ke ht & o hEHer qartasant diatert brsydeneunt

intensively exerted studies
of a surfactant 51multaneous ly us ed, but hardly has- durablllty
_thereof owing to dropping of the surfactant caused by washlng
or the l:Lke | |
Furthermore, an hydro’pﬂilic article to bAe obtained by
using the anti_—foggihg liquid 1in which an organosilane '
cOn.taining' a sulfonic acid or sulfonic acid précursor, or a .
_ _hydrqusate -th.ereo__f is diluted by an hyerphili'c organicsolvent,
as. described' in JP-A No. 2002 60692 has a problem in that it
is insufficient in a. density of a hydrophlllc group and,
accqrd:l.ngly, can not obtain a high .antl—fogglng performance
évén immediate'lyr after the tréatm'ent. | |
Anobjectof thepresent inventionisto prgvide é treatment
liquid lwhlich can's.ol.ve_ conv‘en"aiona.l problems, - impart én

~anti-fogging performance withdut_ impairing- an ~ optical



and, as a result, have found that an anti-.fogging
article which can be inparted with a sufficient film
strength, nanely, have an excellent anti-fogging
characteristic, prevent fogging by fine water dropl et
in any living environnent and have a sustai nabl e
- anti-fogging performance can be produced wi t hout :
pefiesreastag preenst tfoqfimy Mydroophind wagrauprbplesi ag any
‘hydrophilic material having a different degree of
| 1ieonglensatidiiners phenopeaon oh doggt fggPimanranidle aabyng
a water droplet is generated by condensation of

a sTRSHW=S 1WaR0F i OFb §g St baetorhinkle Akki-tba fheprbltcing
noi sture vapor contained in the air becones |ower

tnd NAL AMEW RAIAL ot Nek %q{ti—Tflﬁ;c%ﬁ@%&st@Ul%niﬂfwhim a film
noi sture vapor occurs such that a multiplicity of
is A AL Bl 8628.00 SPEANIIRACE b EREuaILfLe PEEUIR by
: en, a water drople ge

~ nucleus “an ‘grows 1ar

: starting fromt e pl ace I ' .
s o e Prea bR Al T EREee S S hE BB RS odeine
conbj pation, In order to inmpart the surface of the -
thg alte %??hn?h%rt%%{?%fogging property, a method
of -pronoting the conbi nation of water droplets
adj acent to each other in the course in which the
wat er droplet grows |arge, spreading the water droplet
- Digmbosurdent PrevERTeRElRneration of fog is effective
-~ Nanely, a-nethod of inparting hydrophilicity on the
sur five nreseifted nives LoHBWed e , 1 rens LomLY iaxalted studles
applying - of a surfactant which is ordinarily known or
and praw agesUlit,nhaventaingd hhaten sotfiadogatngretecle which
surface, although an initial anti-fogging effect is
. caexeelimpaint edr 9hph ng soff ftiked esuir fadmast remgtiuy ndmely, have
- attachment .of the water droplet and, accordingly,
an excellent anti-fogging characteristic, prevent fogging by

a fine water droplet in any li’ving. environrﬁe-nt and have a
sustainable ant'_i—fogging performance can be produced without
—decréasing' a density of a hydrophilic group | by using a
hydrophilic material.haVing’ a d.if'felrent degree of condéns ation.
A phenomenon_ of fogging on an ar.t:_'L-cle by a water droplet-

_.is generated by_ condensaﬁion of moisture vapor on a _rsurfa'cél
of the article when the Iﬁoié'ture vapor coﬁtained in the air
becomes iower than a dew point_thereof.‘ The condensation of

the Iﬁoisture vépor QCCurs such that. a mult'ipl'i_'city of arbitrary
- places on the surface of the érticlé beéo'me nucleﬁs and, thern,
a wéter dfoplet grows large star:ting from these places, while

water droplets adjacent to each bther are combined and repeating



there is a problemof durability of the anti-fogging .
effect. Therefore, it is inportant to fix a .
hydr ophi |l i ¢ conponent on the surface of the article,
in order to allow the anti-fogging effect to be
sust ai nabl e. However,.in the conventional nethod, when
a position on the surface of the article for fixing
sudle ¢ondpophtler. conponent thereto, or a position in
the filmfor performng cross-linking thereat is
pr ovildedrdehe tdenspaot the hydfophidf colgy einriidid heth the
filmis decreased and, accordingly, a sufficient
arsnt+ £ PH O Pr qpesrfior,mannethsdnet widmed iy fHy tbebination
unl ess the position on the surface of the article for
off waitR® &Rep hyds ephidden tcopnanantthibhel €itdhe OFuEBE in which
position in the filnforperform ngcross-Iinking ‘

tHRheat disosd b?l}ﬁ_@tllayr%,ogbgggdihrgg%k% Pa?);@r%%% and,
[ d

“in that 5 the filmitsel has no du

tﬁsgldg%dﬁltﬁfgé%%ﬁ? egge%e%toﬁnrbv%ﬁc%%n@gé C aérﬁa%%ge'r'i zed in

t hat .. g [ nt.al ni t .l.east .one sul fur
o g SN BLRRE SO REALRT L AR S tne
sat e | east one of the aorganosil.ane

- _.0of. a hydr o% at .
SUEE RN E Sy i O YRUT &) FOURY S/ dBnUdiR o W ¢ SPPLying
fdi ner _aqr g hitgh r. polymeri ¢ body thereof are diluted .
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aforenentioned feature, the anti-fogging treatnent =

Copt@aPd PehFRE T3 tapatitle o8 throtel #eF a FlilhausvpRginitial
sufficient anti-fogging performance and durability of

anfhe fopigipgi £§ERFtchn BECPr o dedlramanisioy o ft ke surfactant
organosi | ane having at |east one sulfur atomat the )

ocqunsobpl phgapbsentoal thd/eater droplet and, accordingly,

" there is a problem of durability of the anti~fogging effect.

Therefore, it is important to fix a hydrophilic component on

the surface of the article, in order to allow the .anti—fogging

effect to be sustainable.

HOWe_ver, .in the conventional method, when a position on
the surface of the article for fixing the hydrophilic component
thereto, or a position in the film for performing crOé_s—li’nking :
thereat is providéd, the dense of the hydrophilic group in the
film is decreased and, accordingly, a sufficient anti—foggihg
performance is not obtained. Further, unless the position on
the surface of the article for fixing the hydi:ophilic component

‘thereto, orthepositioninthefilmfor performing‘cross-—lin‘king‘

~thereat is sufficiently provided, there is a problem in that



t he hydrol ysate thereof which is present as a sinple

body not only fixes a base material to the film but

al so reacts between the condensate which is the diner

or the higher polyneric body, anong the condensate

which is the diner or the higher polyneric body and. a.

si npl e nol ecul e, and between the sinple nolecule and,
théhéhlmsetyesfabaa gmbudufapilityng a gap. By such

service and a position for fixing a hydrophilic '

conpoietdeanta ssivieatke s ofparb lasmts cha amidi -of puping dnquld
' for performng cross-linking are present in the film-

ac8P8diRgCes ttng | yre swduatvet idn tihe dHdracteavizegl dn that
sufficient anti-fogging performance and durability of

ant Beghhb@iibsel feRRGAMNPOSS| bbestFuhkheyul fite atom at a
antl-fogglng treatnment |'iquid according to 6 the

. nogéglgéfgn?gaoes\c% Q:El bﬁd?hﬁ?ra?% ;i 128804 df‘ﬁth§cﬁh§alysate (at

condensa e dinmer or the higher pol ynerlc

f
legﬁ %’ult,qea:ogﬁ]tht%r g%gboasﬂdsaﬂean nﬁﬁdntﬂg ﬁ(ﬁ;dk&i‘%%%?, and a
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aforenent oned fe ture,_ th t t t t
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sufficient anti-fogging erforna e_and durability of
t he AFEPFFIRRFP tOAT RIS RERBNSs ERE anti-fodging

or ganosi | ane havi ng at Ieast one sul fur atomat, th ,

treaghoenpl 1 hgupdsiti®h idngrerblene fhpapangiag & tﬁiérnégﬁ"lng
which is present as. a sinple body not only fixes a

a bafBimbeetiabtiofedeing|periurnanee andciyr dihiden of the
the condensate which is the diner or the higher

£i pol yineel £ deodpe prowided he Neoredens &he ch‘mmslm\% having
di mer or the higher polymeric
at least one sulfur atom at the noncoupllng pos:Ltlon and/or

the hydrolysate thereof which is present as a simple body not
only fixee a base material to the £ilm, but also reacts between

‘the condensate which is the dimer or the higher‘ polynmeric body,

"Tamong the condensate which is the dimer or the higher polymeric

body and a simple molecule, and between the snnple molecule.
and, then, serves as a glue for -fllllng ‘a gap. By such 'serv1-ce
: and. a position for fixing a hydrophilic component on a surface
of an arficle and a position for performing cross-linking ere
-present in the film and, accordingly, productioln of the film
“having a sufficient' antivfogging'performance and dlurabi'lity
of the film itself becomee possi_l;I_Le..A

- Further, the anti-fogging treatment liquid according to



‘body and a sinple nol ecule, and between the sinple
nol ecul e and, then, serves as a glue for filling a
gap. Wen the condensate which is the dinmer or the
~higher polyneric body of the organosilane contai ning
at least one. sulfur atomat. the noncoupling
position is, based on the entire weight of the
t19¢ ganasdd neviehenoh% hyc et et 024 €59 than Y RMdensate
wei ght, and ot her organosil anes each contai ni ng at

wlﬁf@?ﬁt i@nerisdll Wherat@m ahet he RNCOYBL AG-PESIHIRN &8 the
a sinple body, the position for fixing the hydrophilic

o CPARONENL L ON AR 25U gectl f1kher affd ckgiapd tahfkgmhﬁ] the

position for perform e cross-linking rnt

‘ nc?r[c.EOLpfgdlffr? ;pﬁghglw:#ﬁég%ggggdoga?ﬁgr ARG we_i]ght- of the

‘according aving a suffrerent antr-foggrng

erf ornmance and hility.of the filmitself can be . -

e e L 1 R ittt iy 43 SRy BYmgione.
according fo th resent invention is characterized .

L ol et B B BT e O ORER TR GG obht Sk - fouging
sul fur atom at, the naoncoupling position and/or_the ,

Nfs af- @V RetRbfl donFaPaLL&iot exedvsied thethioimpaving

gr%%g sel ected fromanong a sulfonic acid ester'%roup,

a suiisiengr a1 Losgimidesgforpansediand dugebdddly afdthe
a sulfonic acid group. According to the

fidfoiérenti onedd paowidedat Nemsiyenehe groepdsidmnanbaying
a sulfonic acid ester group, a thiol group, a sulfide

atgleast and sullffude agoouptanteansukbopiléngcpdsfrdup and/or
whi ch show a favorabl e hydrophilicity and at | east one

~ thegr bygdrofjentef théreébe winncoupl prgspasi 6500 disSuple body not

.cont ai ned.and, accordingly, the filmhaving a

onflgvoi abk & Bakle-OOGE 1Yl Rt herfENC e bedNa Deo HRlaitReletween

the _condénsate which is the dimer or the higher _pol_ymeri’c body.,
~among the condensate which is the dimef or th'e higher polymeric
body and a siinple moiecule, and betﬁeen the simple molecul.el
' and, then,.sérv_es asaglue for-fillingagap. When the condénsafe
whic_h __is the dimer or the higher polymeric body of the
organosilane containing at least one. sulfur étomA- Va_t_‘ the
.no‘.ncoup'ling posit‘ion is, based on the .entir'_e wei_ght .éf the
organésilane-,' 'frérﬁ' 1% by ﬁeight to iéss thah 70% by weight,
: _a,nd other organcsilanes éach containing at least one sul fur
atom at the nonco_up.ling position is a Simplé body, the position
for fixing the hydrophiiic component on tlhe-surface of the
'article::_and the posit-ion for performing the cro.ss—linking in

the filmare present inawell-balanced manner and, accordingly,



Further, the anti-fogging treatnent liquid according,
to the present invention is characterized in that the
organosi |l ane containing at |east one sul fur atom at
t he noncoupling position and/or the sinple body of
the hydrol ysate thereof, and the condensate which is
the dimer or the higher polyneric body thereof are

thdi eyt ad Ky ithe hysliopiid diet oagant €o§eiXgnperbetignee and
characterized by further conprising a surfactant.

y duéﬁ_ﬁmgwgotfoth@ef@mrfﬂ@@i'foesﬂ_ beab s @ucdy. al | owi ng
- the anti-fogging treatnent liquid in which the -

or 9%@?&&@96.&%&%flﬁg%ea%[lée&%a stk i gat @B Ading t

t he ‘noncoupl ing positio /or the sinpl'e body of the
hydr ol ysa ﬁ@ f. C %ﬁi @ﬁ' B a$0lhe
P B R LR el S50y TR e §EgehosiTane
diluted b ihe ydro h'g#c rganj c.solvent to. .
coRbpRiag 3 LGP ATt RRBATEA aF (e ROTeowR Eipapogifion

tZe treatnent liquid, a uniformfilm.having a .
ang 4965 %y%m&%%%&geesa%b%orbﬁma 1fAFrogee functional
- inmpairing the anti-fogging. characteristic, to therigy
JTPEP i kpladsl & roF FRPRHE ﬁbll?ﬁé‘lcaﬁ?}dfe&diﬁrngroupf a thiol

characteristic. Further, the anti-foggina article is |
grohpr axtsorli Fele gouphae &l Ul FAdmdnegraanant isHldggiifgacid

performance produced by the anti-fogging treatnent :
grbuguid is fornmed on a surface of a base material.

According to the aforenentioned feature, the

ant i Ad cgod gy ard i e afoiamerat sufdd desritursnt ialf dggistg one

performance and durability of the filmitself .can be
grobpaf ned. aforgd kesultthe iankicitioggtag qroie) ea addarldigrgpup,
- to the present invention is characterized in that the
- a Q@@ﬁiﬂ@lﬁféﬁﬁ, a disulfide group and a sulfonic acid group
"which show a favorable hydrophilicity and at least one group
thereof ' at the noncoupling position is contained and,
accordingly, the film having a favorable anti—fogging
performance can be obtained.

. Further, the anti-fogging treatmént liquid according to
the present invention is characterized in that the organosilane
: :containingzﬁ:leastonesulfuratomaﬁ;thenpncouplingposition
and/or the simple body of the hydrélysate'théreof, and the
condensate which is the dimer or the higher polymeric body
‘thereof are diluted by the hydrophilic organic solvent, being
characterized by further comprising a surfactant.

Accordingix}theaforementionedﬁeature,byallowingthe'

" anti-fogging treatment ligquid in which the organoéilane



'is a lens. According to the aforenentioned feature,
the filmhaving the anti-fogging performance forned
by the anti-fogging treatnent liquid in which an
organosi | ane containing at | east one sulfur atomat a

"noncoupling position and/or a sinple body of a .
hydr ol ysate thereof, and a condensate which is a diner

cait &ihigher pedyneniccsbDeyr themeof takrenshdaietiy padsition
hydr ophi |l i ¢ organi c sol vent can produce the | ens

a@Md Mok des amble f GV NGr PREF BEARBEEsWAENQHErEBRAI EhATthe
an optical - characteristic. Wwen the article is used

cdrier@ih @Pling AL app! { 6@t i ORer 2ok eLhEChl GRer ic body
characteristic is changed in accordance W t chﬁness

' f rof f
el b el ST S SIS 00ent. 1o
cHALAR S| bl £2c SED Amd AN G EE1LEC! 2008, 800cq with the

sm ttance: However aV|ng t
ant.i i.na.performance t nt
tﬁ%aqtlﬂe&q%?ﬂaﬁéﬁrb@um Bt iR e e e e r%ﬁ?pfe@rance
extrenelgﬁ_ nto har%h%. glve i nfl.uence to th
23t iRal i SYHERANG, ARPELdiRGl y, th ?heapgﬁsfogglng
having a favorable antl-fogglng per f ormance can be

Chepesitved.S it He? , thereler Paingocapabdecialy ephancing the
anti - foggi ng tr eat ment l'iquid according to the

angiedegd ling eharertisr isdiar-act eri zed in that an

- organosilane containing at |east one sulfur atomat a
noncBupkhey, ptbet evhiafidyging hytiolgsasechheaebérised in
mai ntained for fromO0.1 hour to 200 hours at from OC

- thiat 00 1t bavhegedby aprtdcdifog @ i pprEobndycerpmduced by the
condensate which is a diner or a higher polyneric

- anhadeyolydheot reAcaendi Ingydid tilkef afpeenenta Qﬁ]ﬁﬂaa‘:@&iﬂlfﬂe}aase
- at a coupling '
material.

Accordingtothe afore.fnenticned feature, theanti~fogging
article ‘having a sufficient anti—foggiﬁg_ performance and
'_durability of the film itself can be obtained.

Further, the anti-fogging article according to the
present invention_ is characterized in that the base material
is a lens.

" According to the aforementioned féaturé, ‘the film having
the anti-fogging performance 'fcrmed rby the anti-fogging
treatment liquid in which an organosilane containing at least
one sulfur atom at a nondoupling position and/or a simplé body

of a hydrolysate thereof, and . a condenSate which_is a dimer

or a higher p_olymeric body thereof are dilutéd by a hydroph'ilic



position of the organosilane containing at |east one
sul fur atomat a noncoupling position and/or a
hydrol ysate thereof, hydrolysis and condensation
advance nore slowy as the tenperature is | ower and
nore rapidly as the tenperature is. higher. By
controlling the tenperature and the tine, the

orgbhicl 990V &gt tapapredudd ghiedl is W ting the andensaigging
which is the dinmer or the higher polyneric body of

petPErREHABQSIHHRNG 1§t @i Y AE ot ilc@asEh Hne- s f4if i @f OWhen
at the noncoupling position is, based on the entire

th@eéggg%gé Jtyg]%s(g %Bgsbha@ﬁtlégi Gﬁpi/caﬁ"ﬁirghta QR f18%% ion

t han wel ght can be” produce Further, the

chg?ghg%rggE ?ﬂ%&h%%g qygéo%&%ﬁﬁgguk:e@ﬁﬂ@ﬂheéé%ﬁf%he

accordi ng rnvention 1s aracteri zed

.ln . that the organ S|Ian ai.ni.n
£1 i e afi&me&%e ® i .@ﬁarss el ER8HRERy there
-. hydral ysa thereof s t t he resenc of .
551 Bagh e oS ORETEH] CahF B aRORGLGn SRFG 35 lioht
- catalyst, an_alkali catalyst an. an1n -type catal.yst
refRECAARER AR EHBBLAERAT Al JRHCV T (TS doym greddge th
the sinple body or the condensate which is the diner
angi ~Eheghngmer fesmpmse o TRl LY Hdvederea pa élilﬁalfiéiltlhléed
af orement’i oned feature, by controlling the
bymmmmnlanmrmm@@wtsl@fextmerwlhprthﬁg to hardly
position of the organosilane containing at |east one
gisalifrirledram b6 Thenoptpta hglhposidticon sndy and a asiapgidengly,
body of a hydrolysate thereof by at |east one .
theal éhyshasthegca efh¥oab berong: i-heo@rinyy watfdysncd mn be
- alkali catalyst, the am ne-type catal yst and the
obBBLALKL c compound catal yst, the anti-fogging treatnent
liquid inwhich the. condensate which is the diner or

the RhgheEr POlyMREtErial for producing an anti-fogging
treatment liquid according to the present invention 1is
characterized.in'that an organosilane_containing_at,least one

sulfur atom at a noncoupling position and/or a hydrolysate

. f thereof is maintained for from 0.1 hour to 200 hours at from

'O°C to.70°C, to thereby prqduce a simple body ér a condensate'
| which is a dimér ér a higher.polyﬁéric body fhereof;
According to the aforeﬁentioned feature, at a‘qoupling
positioﬁ of the Organbsilane containing at least one sulfur
atom.at a noncoupling position-and/or‘a hydrolysate thereof,
ﬂhydroiysis‘:and condensation ‘advance more slbwly as 'thé
_temperafure is lower and more rapidly aS=the temperature is

“higher; ‘By controlling the temperature -and the time, the

i0



body of the organosilane containing at |east one

sul fur atom at the noncoupling position is, based on

the entirewei ght of the organosilane, from 1% by

wei ght to | ess than 70% by wei ght can be produced.

Further, the nmethod for producing the anti-fogging
treatnent liquid according to the present invention is _
anhmﬁoggjtngedreatméﬂt 1 hgu D8 9B Osth 1 @ec KO M A dUHME & which
| east one 'sul fur atom at the noncoupling position

iand{orinke bydepkysadteer thareefr icoBbaknsratnhd %ﬁ*%}an%%eilane
functional group selected from anong the sulfonic

c&Ct&i 858 at 188st nQ @ PUP a2 s BWHd HEn SQHP: AG (E)otsl'i% ion

di sul fide group and in that the functional group

1§°'Bée§éc?%d ra'hg gggyké%né%@&'odf %%uergégég&%ﬁg bt Po£ he, by

af orement’i one ture converting e su
h o the sul fide and

w80 M oot "Gl "0t 0 e i oS ke e ERPPRe g e

| east_, Q sul f ato at, the nomcoup in osi tion ,

and/ it iy F BPy % él% 36 B % o aPgIing
ro aving a favorable ' hydroph|I|C|ty, the

t A g oy BCFHTOLABI &0 ot [ BRgFRRE Jivention is
perfornance can be produced. Further, a method for

CHY GG T oth 1ankhat 6@@. Aporeat hene cqntmrdrwceérleﬁa@t one

to the present invention is characterized by
ST REPTR | @ estepcowrl ingFoping oa enedondite hqurpélysate
I n which an organosil ane containing at | east one
thaylefofr ist dmesttea dendbdypliregeposi vifont drdbtr oaestcaphéyst
"body of a hydrol ysate thereof, and a condensate which '

selecd edi MeomoBManki ghesc pdl gateriws bhodyn talem=ddf catelyst, -an
diluted by a hydrophilic organic solvent on a surface
amdhea thygeacampd Bysdbhd ametallic compoundcatalyst, tothereby
‘produce the simple body or the condensate which is the dimer
or the higher polymeric body therepf;
| According' to the aforementioned feature, by con'tr.ol.ling
the condensation and the hydroly31slof the coupllng’ position
of the organos_llane contalnlng at least one sulfur atom at a
' non\c‘ou_pling position and/or. a 'simple body of a hydrol'y_sate
.thereof by at least oné- catalyst sélecfed from among the acid
Catalyst, the alkali cata‘l‘yst',. the aminé—type catalyst and the
: g métal.lic- compound catal_yst, the anti—fc\)gging t‘reat.ment liquid'
inwhichthe conc_ien'sat'e whichis thedimeror the h.igher polymeric
' body of the organosilane cémt-aining at least one sulfur atom
at the noncoﬁpling position is, base’d on the entire wei‘ght. of

'_rthe- 'organosi'_lané, from 1% by weight to less than 70% by weight

11



and 12 thermally treating the base material thus
applied with the treatnent liquid, to thereby
dry-cure the treatnment |iquid. According to the

af orenenti oned feature, by applying a treatnent
liquid in which an organosi |l ane containing at | east
one sul fur atomat a noncoupling position and/or a

casi p®l erbedyedof a hydrolysate thereof, and a
condensate which is a dinmer or a hlgher pol yneric

bodymihefeof ane dided byrapiwdienhiy i the organi-€ogging R
sol vent on a surface of a base material; and thermally

t. S I h it i
tr%rgxgn%ﬁf‘g 1 *b[%lk&? Sc%[ﬁiﬁﬁgr ettb Usth%[’pbi:gg%"ﬂ th®ention is

nment urd to y dry-cure the treatnent

ch%}%%gi:gri e&%%CEK?EitQ}e S‘rg%ﬁiﬂgkiﬁﬂemga} r&f a‘:hfeast_one _

anosifane contain east one su ur atom at
e nqncoupl,i,ng positi n and/ r.ol

sul Pir aap el onBebhe g én%&?Pp [AdIe 24908 b Garplysate

the _ant.i-foqgi article vin fficient
~ thepeet f‘b‘i}“g‘ﬁﬂgr?%é’&fgéﬁﬁﬁﬁcgnﬁng CPaBRRL (PP 5 g from
- itself can be obtained. Furth hod f or
 ampRgdHR? ngu RFPIHE i 3% i T T th the eﬁﬂg‘@o WEt Fhenguifide
- present invention is characterized by conpr|3|ng t he
grewepndithecdhviel ¢y Eoureast Phdhadnbhe oiHICigrdipt 9roup

sel ected fromanong a sulfonic acid ester group, a
istbbovergedupnta @u$$lﬂ@ng¢o@®l@n@rguﬁrsuIf|de group
contained in a treatnment liquid in which an
or galoss tdiey dentaena figranehthshedofreatul ¢ ubnceomvarting -
noncoupl i ng position and/or a sinple body of a
thlysn dfysat eathérenfer antha tdoine rgatugp whiheh sivd f4 ddi PO
or ahigher polyneric body thereof -are diluted by a
- an@He0ghkhl €1 Q8 gaRu® SOVRNdrfahos Al ank foomita iading at least
" group; applying the
one sulfur atom at the noncoupling position. and/or the
hydrolysate thereof 1nto the sulfonlc acid group hav:Lng a more
"favorable hydrophilicity, the fllm-hlav1ng a more favorable
h anti-fogging performance can be p'rcﬁduced.
Further, a method for producingan anti-fogging treatment
' 'li‘quid accofding to the present invention isfcha:‘racterize'd by
comprising thé.stepS'of;
applf[ing a treatment liquid in which an brganosilane
containihg at least one sulfur atom at a noncoupling position
and/or a simple bddy of a hydrolysate thereof, and a condensate
which is a dimer or a highér poiymeric.bodyr theréo_f are diluted

bya h?drophili_’c organic solvent oh a surface of a base materi_al; _

and

12



13 treatnment liquid are diluted by a hydrophilic
organi c solvent on a surface, of a base material; and
thermally treating the base material thus applied
with the treatnment liquid, to thereby dry-cure the-
treatment liquid. According to the aforenentioned
feature, by converting the sulfonic acid ester group,

the thioly OF op Ry 18 3 lchie dSasgrﬁé'QePEaihtﬁggifalﬂgl'l%% with

group of the ‘organosilane contai ni ng

_ tlﬁé’b&%@ltﬁte‘ﬂ@ ?%%é%gf @?%ﬂe}pgr oéh%é%ea‘ggégﬁmeﬂ@%lgﬁud

rolysate sutfoni ¢ aci d group

h d hi_l. t f
ant i Fesg pSI?ormnéréﬁéﬁ‘%éﬁ'eﬁ%z?%‘%”%Eﬁfé%r%wg a

t.he .t t f f
oA RETRT %%gﬁﬁﬁﬂﬁsﬁﬁégg‘é@ggﬂg‘?ﬁ?ﬁ Teast

~ thus'.applied with the treatnment |jquid, to t her eby
Ong W&La#pﬂ% them3e 4t RRRECYP §tR Y PS Ykt PoR/6F & Simple body

coupling p03|t|on of the organosilane containing at
of éadtyHird Wiaturthegtesrhrattnche soRcstsateg whdsht itgna dimer
and/ or the hydrolysate thereof is allowed to be
oz e rpl Eredy Paddmegd Covein dihp reoifea natdi- gy by a bydirepbilic
- having a sufficient anti-fogging perfornmance and
orpardlsi bpllyeot ¢he tukfrcesef fa basebea bt i hednd thermally
Further, a nethod for producing an anti-fogging
tnmaﬁﬂﬂqih@basedbm@rﬁahﬂhu$appbﬁédWmthmﬂamré&tment1iquid,
characterized by conprising the steps of:- applying a
tot rigsdramnt - diguddcd ntMbI @heaaﬁeﬁltgdll@ﬁﬂﬂdan% CHH @t VM dof a
at | east one sulfur atomat a noncoupling position

coapd/i®ly Boshi kpbe HPBhObrgahydrobnsatntheiL§fat ARA s one
- condensate which is a dinmer or a higher polyneric 14 _
sulfur atom at the noncoupling position and/or the hydrolysate
thereof is allowed tQ be -'completed‘ and, accordingly, the
anti-fogging article having a sufficient 'a.nt'_i—fogging_ .
..p.erformance' and durability of the film ifsé_lf can be obtained.
‘Further, a method for producin_g aﬁ anti—fogging article
according to‘.-'the present invention is characterized by
domprising the Ste’ps’ of: converting at least one 'func_‘l;ional'
gi‘oup( selected from among a sulfbnic aéid'ester group, a thiol
.group, asulfide_gréup anaié'disulfide'group coﬁtained in a
treétme_nt liquid_ in \which'an Qrganosilane containing at least
one sulfur atém at a noncoupling ?osition and/or a simple body
of a hydrolysate thereof, and a .condensaté which is a dimer
or a hig'her polymeric k.>Ody‘ thereof are'diluted by. a h.ydrophili.c

_organic -solvent into a sulfonic acid group; applying the

13



body thereof are diluted by a hydrophilic organic
solvent on a surface of a base nmaterial; thermally
treating the base naterial thus applied with the
‘treatnment liquid, to thereby dry-cure the treatnent
liquid; and converting at | east one functional groups
el ected fromanong a sulfonic acid ester group, a

treBERbngr PP @ W Eh@ﬁtgﬁ%'ﬁ ARdagophsuk Ei @@g&[?@@solvent

contal ned "at a noncoupling pOSI tron I nt o a sulfonic

onag dygroup- of\cg%éﬂé@qngee][thw g ErELoned, f8aiig the

appl'yrng a treaf nent

05|I an ni t f t t
oo SR 10 PSP E o At o kﬁg‘iﬁrﬁa%%ﬁ? Oﬂfﬂf&‘ eB'He 2oy
q hydr ol y tetthe eof nd adcondensate whi ch is a diner
Lgr CH i Sr 58?% 588§ t her eof are di I uted by a
hydr ophi li ¢ organlc solvent Qnh a s ce of a
mat ePFEP TR rRITHE atfPéSf“feH&lPH@dbg ?er‘?SéICqIW% ting
appliedwith the treatment liquid, to thereby dry-cure
thehgul fentAeAfifli goter FC9®act Fm H1ial Toupli Agie sulfide
position of the organosilane containing at |east one
groypl fur theodianl fh%e rPRERIp? ¥ righ poxidansldidyocati@lining
hydrol ysate thereof is allowed to be conpleted, to
att hersbyoher suaffr | atdmvangthe muiddun leintg a:mawnegguami/or
performance and durability of the filmitself; and,
theutydes] v dyt € gheerbifnintd dreastildneituncid guraiup @hbolp has
sel ected from anong the sulfonic acid ester group, -the
a tid¥OlFagbeupl etthelrsipiilde: igryoup neoxk fheodasbéfarts -gfoatping
contained at the noncoupling position into the

pesébifRhecGInb O MRt éde RAMiLd a9y BpaYLhglkachmdatment
~a nore favorable anti-fogging performance can be

11g§%|al_ @%éﬁgfﬁgfg%t&@e b4bE ROk T ObnBl OHUERADL ¥ Rereating
the base material thus appl_led with the treatment lqu'J,d., to
' _thereby dry-cure the treatmen.t liquid, a reaction of a conp_ling
position of the organosilane containing at least one sulfur
atom at the noncouplin.g position and/or the hydrolysate thereof
is allowed to be completed and, accordingly, the anti-fogging |
article having a sufficient anti—_fegging performanc_e end
durability of the film itself can be thained.

Further, a.method' for producing an .anti—f'og.ging article '.
accordlng ‘to the present invention is characterized by
comprising the steps of: applying a. treatment lquld in which
an organosilane .containing at least one sulfur atom at a
_noneoupl_ing position and/qr a simple body of a hydrolysate

thereof, and a condensate which is a dimer or a higher polymeric

14



article according to the present invention is
characterized in that the step of thermally treating
the base material applied wth the treatment |iquid
to dry-cure the treatnent liquid is perfornmed for
from1l mnute to 24 hours at a tenperature in the
range of from50C to 300C. According to the

baAPrEnERdd onad featiey bl beﬁyal_ﬂsphu@étmﬂié Oéaldrér{t on
whi ch the organosil ane-contai-ning at |east™ one sulfu

akerratel Be RONCOQUDI4 Ll
ahydrolygate t her eof |£Q%?$itedgﬁﬁéﬁﬁéP%yggggﬁ%ng the base

QLA £ tl%?%ezﬁg%}iéd %PP&H gﬂié) J&etn%%{g e Al ! hc% *%%%%eby

mat eri al vent us app reét
[ e ete a.reac
d%%SH%gaaﬁ%él %gggﬁég fngﬁanEP Ver?% g|8 @?ﬁé one
the suffjcient anti erfor e .an
EYRiTT L §E PP oRd eﬁﬁeﬁhg?w%? SR T i ekt es ter aroup,
: er, the nethad for grodu0|ng t he_anti-foggi ng
a 551110 | 8GR orHISHg figet BEOPP RhE ShvRhE R gEOUP contained
characterized in that the nethod for applying the - :
att P AMTRIBH A PON IR KT st eSoF FaheC 3R it &R al

is a dip coating nethod. According to the
af or &sertriddmed thebharafobgnert honedef et Pirvattivhgrplying a
-~ method, the anti-fogging article having a uniformfilm '
tﬂﬁ@ﬁm@ytalﬂaw@dabheﬂrhﬁpe@wangenoamlbeecmnmﬁammﬁng at least
Further, the nethod" for producing the anti-fogging _
onar i1t feracioan ditng tanddwep pies erisiitiventhdrorsa simple body
characterized in. that the nethod for applying the
oftaeaydﬁbﬂybeqwldh@ﬁebﬁe odsur tandeakatbewhasd is a dimer
~material is a spin coating method. According to the :
ordd BrifRRM poneflcteatui®y th¥ resifngrd B8 1uted by a hydrophilic
Qrganic solvent on a surface of a basé-material; thermally
treatingthebasematerialthusappliedwiththetreatmentliquid,
to thereby dry-cure the.tréatmeht iiqﬂid, a reaction of a
- coupling position of the organosilane containing at least one
sulfur atom at the noncoupling positidn' and/or the hydrolysate:
thereofisallowadtdbecmmpieted,totherebyfonnafilmhavinq
fa sﬁfficient anti—fogging performance.and durability of the
filmitself;and,further,byconvertingatleastonefunctional

group selected from among the sulfonic acid ester group, the

| thiolgroup,thesulfidegroupandthedisulfidegréupcontained

'-t'at the noncoupling position into the sulfonic acid group, the

_anti—fogging article having a more favorable anti-fogging

performance can be-obtained.
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spin coating nethod, the anti-fogging article having a
uni form film having.a favorabl e appearance can be
obtai ned. The treatnment liquid containing at |east one
sul fur atom at the noncoupling position inthe
anti-fogging treatnent liquid according to the
present invention conprises a sinple body or a
condepsehér Witgh infetthdd MEbropighey PéYRRItic foeding.
thereof. The condensate which is the diner or the

arfi gher o pebyABRE Ctbotye NS S0l - BhaNcERS, a densidaktirized
the hydrophiliC group in the film Further, the

‘ | . o _

1nﬁ,{1héba|??ﬁé % ﬁié %E&gggaﬁg lyg\:rllséa{ﬂxg% @H%M.m%éyl%i XePlied

mtot t also reacts between

A LG S SR e
‘pep§fynedaober ol (RE-al e BbayTib el iy ReaEe n

as glue for filling a gg?.cﬁ such service, there is
thgnrasgroAfof reBaPP % g 2 491m strength and a high
adhesi veness with the surface of the article. Further;
si ncRCEPEAERGpLe WRlyaderrRnagtdengfud apdding, atfter the
hydrophilic group, there is a possibility of
trexhivbht higguid ércdlidnthemrazneyi hane cratadndngst deast
wi thout deteriorating the density of the hydrophilic
ongrouplfur t h&ofi lati The corwmierwpt Bnghipol iitd obheainer the
or the higher polyneric body of the organosilane
hydenl gsaiag takrkedsti sonkl i ddir imt dheahytmephdddeuptigegic
position in the anti-fogging treatnment |iquid 17
soagentdiBgapplibe ¢ eslentsuniend | oh Gan ebtaimaterial, the
sufficient density of the hydrophilic group so I ong

so@§eht i 8hdi FREsOipp Bl &i ghesa ey Ieri guhddys dehareadsr to
- to obtain a higher density

' therebycompleteareaction(n?theorganosilaneand,accqrdingly,
‘thearticlehavingthesﬁfficientanti—fogéingperformanceand
.durability of the film itself can be obtainéd.

: Further, the method for'producing the anti—fogging
artiéle'according‘to_the present invention is.characterizéd
in that‘the“method for’abplying'the treatmént liquid on the .
surface of the base material'is a dip coating method_  . |

| .According-torthe aférementioned featﬁre, by using fhé
dip‘coafing'method,'the anti-fogging article having a uniform
film havipg a favorableAappearance.can be obtained.

Further, the method for  producing the anti-fogging

© article according to the present invention is characterized

in.thét the method for applying the treatment_liquid-on the
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of the hydrophilic group, it is desirable to contain
condensates having various degrees of condensation of
at least a diner and nore preferably, anong
condensat es havi ng various degrees of condensation of
at least a diner, it is favorable to contain - the
condensate having a | ow degree of condensation is nore
siiBdce that t a4 andd G A A £6a ofp Lo NENSAtd As tHEY .
" thereby prevent a filling rate in the filmfrom .
decr @asididimP took nPBFeRRLe iRHEORRIEk LG O 88N ing the
sol vent to be used in the anti-fogging treat ment

sﬂir%bgt%%%éj&}gg%t %htehgnﬁ;{%?&& %%\&ﬁlfdl%”ha{??ﬂ :oﬂﬁ form

are al cohodl s as net ano propan

I3 pr og{lﬁg}elnnegglg%/ycol a%fpeéﬁéerr%s@s% %e“ n and

prop 0 nnno et her; on S _such
Deerdhg Erat fﬁéﬁlq bR FaRbiBhe t dERareottan B aton
dr of yran and dloxan and | ter The ,
atyShe BBﬁFPP&* SRGRGC OGP ERELe Al TReEd N R T b uid
or - n tures thereof. It is preferable that an
a Liﬂf NGOt HR® dHfaiish Ilél’{@%ﬁ’tnaFﬁinﬁé’lﬁ?SI%és&mﬁalr‘?ebOdY or
“sul fur atom at the noncoupling position to be
a MR vl e ifhod 8 My Rl e Bo2BIR B ClsidhEhereof.
Wien it is less than 0.1% by weight, an anti-fogging
Thij tangersnte Which e theséuaerpp@btbmhzrglmﬁ abityjreyic body
Even when it is used in a higher concentration than
thsuoiyemedmyie s atderckines s fartte h8dperhod rarpeugf i de £ilm.
anti-fogging fil mappear unchanged to cause an
Fuetbean chle drgadvaniage. p¥lbepnthesaat stlhplesbodsednddronly
the optical application,. the reflection.
fighar ankteri shi o afhd Iiesesuraftmaals slmangeaod;eae@ﬂs Nge Bieen
thi ckness of the filmto be
the condensate which is the dimer or the higher polymeric body,

between the condensate which is the dimer or the higherpolymeric .
‘ body‘and the simple bcdy, andbetween the simple body, to _th‘ereby
'. serve as glue for filling a gap. By snch se_rvice, there is
'an action of realizing a film strength and a high adhesiveness
,'wit_h_l' the su‘r&face of the article. Fnrther,- Since the simple
_,bcdy working as giue has a hydrophilic group, .there is a
" possibility of 'exh_i_bi.tin.g. an excellent. anti—fogging
characteristic without _deterioratinq the density of the
hydrophilic ‘group_ in' the film.

The condensate which is the dimer or the higher polymeric
body of the organosilane cont‘aining'at ieastrone sulfur atom

at the n'onc_oupling'position in the anti-fogging treatment liquid
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formed on the surface and, accordingly, |ight

refl ectance and transmttance are changed; therefore,

such fil mas does not change the optica

characteristic is necessary. On this occasion, the

amount thereof to be contained is preferably from

0.1% by weight to 2% by wei ght. The condensate which
ack8rihggdipeener pkhgchtghakcpoliyiecbe obadynobk tsheEficient

organosi | ane containing at | east one sulfur atom at

1 dehBecponeorpd 'Hkﬂjﬁgﬁ‘lltllcﬁ" AP Isot henBydsol ysad & dimer or

t hereof is, on the entire weight of the

% b t % e
© ELAABOI IR B D S0 o RS LIan A Bl

ofoéhet}gﬂ?l A glﬁ]ffg%%;rg}lgr Q.erlg %'I?f%lbll%"’ﬁdaegnt A€k %ro%dé@s)étes

§gi ng characteristic can not
ai ned. en |

0% I 0]

haf’ﬁB%Y@%noo%?  Asee Sp ?ﬁecos%#%pr’rssa%o LB A st i
sufficj play the rale there and, accordin

noZE O FFEr SRy § (A R oEar e " bRSob el b, Coghaes of

.. order to obtain a higher anti-fogging,_perfar qge an

- copflpppabipRngt Bt 452t & 9tMChe blg-egé Y e ﬁﬁg o contain
organ03|lane cont ai ni ng at |east one sul fur atom at

the ronfsies PAYLPSS LPErederoPt tHRALI T O ddymer e than
the hydrol ysate thereof to the condensate which is :

thahehalv ey sohivhed¢ggroheopdenisetbosy te thpokamrevent
Since an optimumratio is determ ned dependi ng on

a fypésngf rahe 18 bhgahbdmnl dnes, debeecambudgt of the
condensate which is the dimer or the higher polyneric
bodyA$ dolresmmrdad etk hgdrophliildcteadyanihoseveentitto bg used
preferably from5% by weight to less than 50% by

inwehghint {H qorigantseh ainent ont quiid g catrdieastoottes present

sul fur atom at _

invention, mentioned are alcohols such ;Ls methan.ol., ethancl,
.prop'anol and butanol; gly’cols such as ethylene _glycol'and
_ propylene glycol; glycol ethers such as‘gl.ycerin and propylé‘ne
.rjl-ycol monomethyl ether; ketones such'aé acetone and methyl
'iéobutyl ketone; ethers such as tetrahydrofuran and dioxane;
_' .and water.. 'The hydrophilié organic solvents may be uséd either
-alone or in any mixtures thereof. |

It is preferabl_e that an -améﬁnt- orf the organosi’lane '
containing at 1e.ast one sul fur:atdm at fhe noncoupling position
"t_o- be contained is from O.,l.% by welght to 25% by weight. Whén
it is less than 0;1% by weight, an anti-fogging film becomes
“thin to cause a prdblem in durab_ililty.- Even when it is.psed_

in a higher._condent,ration than 25% by weight, thi_ckn'_éss and
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t he noncoupling position and/or the hydrol ysate
thereof contains at |east one functional group
selected fromanong a sulfonic acid ester group, a
thiol group, a sulfide group, a disulfide group-and a
sul fonic acid group. The sulfonic acid ester group,
the thiol group, the sulfide group and the disulfide

p@F Dbt €e et e ablts - ol izef £t ombeore stiliheRk6gael b cause
group or a sulfuric acid group. Al though the sulfonic

arR @b RN Rfa 19HABRdvERR 2RI Ol wEEAUhe At 3 fE0es &8 QMY the
and the disulfide group may be present at

oWROs1 LEANOE AL hEn OF gRROSI. 4 @;rg./&{%fl{@t&yﬁg@iwé\kethe

thereof,” "in order to allow the rop Icity to be

SLﬁaﬂ & ir§‘%ﬂazr?§%qd dseme%nziﬁ%gefog{: : i%ktn%asts totfe t%tléloffggimc to be

aci d group or e group cones
es t$§ nd when changed tﬁer 0... A react.ion
o Phe 1 e anBl AR REnGISh gt is itk an
such .as_a chlorosil ane, an.al koxysilane or_.a_sil azane :
ERGHH L T GroLg ELpRb e O P MG o GriaBheat FGRS 1ot
- reaction with, ag aﬁgive group on the surface of the .
Change| Bhe ERRIPICEs StHAtRS GigatiosT | AfedCE&ER aCdnt ai M nfhis
at | east _one sulfur atom at the noncoupling position
OSSR ISt hee IR YRaresftiebestontifdnagels preferably from
3-mer capt opropyl triethoxy silane, 20 3-nercaptopropyl
0.th% dpet meawhdi Itane® dymsvedapttopr opyl net hyl  di net hoxy
silane, 3-nercaptopropyl dinmethyl nethoxy silane, -
2- refbeptopteapsdt¢ whéthoky tid deer 2anehe dptghpropyl ymeric
trimethoxy silane, 2-nercaptopropyl nethyl dinethoxy '
boeslyl afiethe 2 ngacapt bane pydn th et iy | a tmdtdaeity osiel angéfur atom
2-mercaptoethyl triethoxy silane, 2-mnercaptoethyl
att thervidh@oniin@nposition and/or the hydrolysate thereof is,
based on the entire we.ight‘of the organosilane; from1% by weight
to less than 70% by weight. When it is less than 1% by weight,
the density of thehydrophilic groupbecomes lowand, acc'ordingly,
a sufficient anti-fogging characteristic can not be obtained.
Further, when it is 70% by weight or more, .the organosilane
_ of the simple body ¢an not sufficiently play the role thereof
and, accordingly, asufficient filmstrengthcannotbeobtained.
In order to cébtain a-.higher anti-fogging performance and film
B strength, aratioof the presence of the organosilane containing
;at least one sulfur atom at the noncoupling positibn and/ox
the simple body of the hyd’rolysate'thereof to the condensate
. which is the dimer or the higher polymeric body is important.

Since an optimum ratio is determined depending on type_s_of the
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2-mer capt oet hyl nethyl di net hoxy sil aLne,
2- nmer capt oet hyl di net hyl nethoxy sil ane, 2-
(2-chloroethyl thioethyl) triethoxy silane,
mer capt onet hyl trinethoxy silane, dine thoxy- 3 -ne
rcap top ropyl nethyl silane, 2- (2-am noethyl
t hi oet hyl ) di et hoxy net hyl 'silane, di nethoxy
orgehbyi 1 3néS; phenaxyunt apy ithieht opdapysd j siwhdrd, is the dimer
~ 3-(2-acetoxy ethyl thioprop yl) dinme thoxy nethyl _
or Sthang gt Poarimedaidhybdyt Bbose hydntdimwididxy nsitl aaeited;
3-trinethoxy silyl propane sulfonic acid isopropyl -
noGsieE, Pt SISHASARERAXY £rod k) Byopyldt etiAsWdd ddan 509
birs[3-(triethbxy silyl)propyl]disulfide,
bi,sk triethoxy silyl)propyl] sulfide and.
by3#§%§%éfhoxy.silyl propyl sulfonic acid. The '
antlfﬁ o%ﬁ%%&%?ggnkhgﬂiﬂgﬁffg%eEﬁg ha % Tfur atom at

antiof 0qging
present 1 entron can mx a S act ant or € purpose

. of _enhanci.ng uniformty and, appearang : _
b AR r A BRI RRE AN L o fhereot
. aniognic surfactant, .a nonioni.c surfactant, . a. cationic .
coBfp{Ra R Anteatid CAY ARPRGLEPAL SHPRP et bngted & TahAIe 2
derivative thereof and the |ike are nentioned,
suhboRierachd §5GHR KO aRdEBLAL BFOER | MRt dtdo I A 2
~a group containing a sulfur atomin the side of the
dl@ugﬁh@giqw azfl anfiel BprkC agl¢l grerer ablfie & flc acid
anionic surfactants in each of which an anionic group
ester gulofipr i theath ol aroupt difes ssbfidaigeoapiand bhegisulfide
sul fonate are nore preferable. The surfactants may be
- grospda by moresf s f iced diygsel o b a1 xelfesiofagigh ayoup or
. nore types. The surfactants can be m xed with each
a stbearwctachdtyecnmnge : :

Although the sulfonic a;iﬁiester_group, the thiol group,
the sulfide group and the disulfide grdup may be present at
~anypositionof theorganosilaneand/or thehydrolysate thereof,
 im order to allow the hydfophiiicity to be easily realized,
it is preferable that the sulfonic acid group or_thelsulfuric
acid group comes to be present at th_e end when changed thereto.
AreactionpoSitionoftheorganosilaneischangedintoasilanol
| such as a chlordsiléﬁe, an élkoxyAsilane or‘a silazane which
is a group capable'of performing condensation, reaction with
an -active .group on the surface of the article,

Examples of the organosilanes each containing’at least

one sulfur ~atom 7at the ‘noncoupling position_'and/or the

o hydrolysatesthereofincludeBfmercaptopropyltriethoxysilane;
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of not interfering wwth an anti-fogging filmstrength.
Therefore, the surfactants can be mxed in the range
of from 1% by weight to 50% by wei ght on the basis of
the organosilane containing at |east one sul fur ‘atom
at the noncoupling position and/or the hydrolysate
t hereof. Specifically, exanples of anionic surfactants

3¢ﬁ@fé@§koﬁ% &lsﬂ%fmgﬁﬂb§§”§&f3ﬁé” SHISSHBPRDy] methyl

sodi um | auryl " sul fate sodlun1h|gher al cohol sul'fate

a gk gt ethanol anine, um i Jixtﬁﬁﬁb%m@&wl F‘%%%&? $Yhane,

f onates such as so enzene “sul fonat
¥ ) ne sodi
é%%?#?%ﬁ%&@%ffonz gﬁ%&ﬁ %%ﬁ00|na gégggé togrOpyl

d| |aI | f osucci nate en et her,
Cee rh e ad Biren’ %srssa.tawg%m%m%ﬁ{% ey Sl Lane,
dlsulfonate al ates ., such s ot agsi um al kyl
2 PHISHR® %’E?ﬁﬁﬁgna‘%wy (Pr1angkyF BeyFpPtoethyl
sul furic aC| ester salts such as sodi um ‘ _
tﬁkﬂ%%&ﬁ%th?Péﬁ@ePaur%Tm%¥ﬁ%Pt%9F?§%e tedaaihoxy '51lane,
polyoxyethylene al kyl ether sulfate, triethanol am ne
whemgthyl @imekhexyf sid aned sdumgiraptoethyl:
polyoxyethylene al kyl phenyl " ether 22 sulfate;
digieddivfl e Fleaxy isvé aani ohi 2 -sthr et sl tlspeethyé) triethoxy
carboxylic acid-type surfactants; naphthal ene sul fonic
sideing, f or mal mercapdemsdthed such a$ramsbdbﬁglsalt ofilane,
R- napht hal ene sulfonic acid formalin condensate and a
dimedinemysdl-tneofcapnegirdpe/ larasahiyt siillfaemi,c 2€i@-amincethyl
formal i n condensate; specific polycarboxylic :
thdciedhtypel ipalhyas i ¢ surfagiynt s; anghilped yoxyet hyigBehoxy
al kyl phosphoric acid ester. Exanples of nonionic

me%%@ﬁaGLQBt@Hé@%&@d%ﬂ%ﬁj@”@ﬁﬂ&b%éﬁyﬂ)silane, 3-(2-acetoxy
ethyl thiopropyl)dimethoxy methyl-silane, 2—(2—aminqethyl‘

thioethyl)triethoxy silane,  3- trlmethoxy siiyl‘ propane

sﬁlfonic_- acid isopropyl ester, bis[3-{triethoxy
silyl)propyl]tetrasulfide, , © bis[3-(triethoxy
‘silyl)propylldisulfide,  bis[3-(triethoxy

Silyl)propyllsu1fide and 3~trimethoiypsilyl propyl sulfpni¢

T acid.

" The anti—fogging treatment liqﬁid according to the
"presenﬁ invention can mix a'surfactaﬁtrfor the purpose of
eﬁhancinguniformityandappearanceofanranti—foﬁgingtreéted
 film. Sufféctants such as an-aniOHic.surfactant,'a nonionic
éurfactant,acatioﬁicsﬁrfactantandanamphotericsurfactant,

" areactivederivativethereofandthelike arementioned; howaver,
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-al kyl ethers such as pol yoxyet hyl ene | auryl- et her,
. pol yoxyet hyl ene cetyl ether, polyoxyethylene stearyl
et her, pol yoxyet hyl ene ol eyl ether and :
pol yoxyet hyl ene hi gher al cohol ether; polyoxyethyl ene
al kyl aryl ethers such as pol yoxyet hyl ene nonyl phenyl
- ether; polyoxyethylene derivatives; sorbitan fatty
fréf! tdn@%tt%&ﬁtp%w& 88 S0rihitean Jmnrel AvEat £ greArdPicbaraining
nonopal m tate, sorbitan nonostearate, sorbitan
a Eﬁigﬁf%@&ﬁ’ﬁ?rﬂé an; JPnooligal &, 3emRisk ANk, @nliedlie: ones
sor bi t ansesqui ol eat eandsor bi tan di st ear at e;
ar88$¥gf¥§%€¥+gﬁﬁd éﬁgfﬂﬁfghféug rf%éﬂ%ﬁ%@i %?e%%%ho%swhich
pof yoxyethyl ene sorbitan "nonol aurate, polyoxyethyl ene
_sorbitan nongpal mtat . pol yoxyet hyl sor_bj . ;
an AhoRtEar 4t %l%) pol y%uilyé‘mjy‘%)eané/el&(’s S ik%ﬁ[lgfrr-e}ietter’ i gtk& éﬂéf;%a 'S, acid.
pol yoxyet hyl ene sorbitan nool eat e, and -
or P31 SOLYRTLR chee SUTER (ST ET O bt o B Y EPGEARtEEaY e
" sorbitol fatty acid esters sych as tetraoleic aci%
- usp@IRpRYEt IR e SYBiS; OT gy B RitHIE S WPl e L YPeS -
such as gl ycerol nonostearate, glycerol npnool eate '
- Thamnsiag tardmcanf beati sad tWidd) §aydep bhehonbst Bartdte range
- polyoxyethylene fatty acid esters such as o
ofpolgfet hpktendeglipool whttholaaur anéi-povgerty| Ehldn gisfesngth.
nonost ear ate, pol yet hyl ene gl ycol distearate and
Thpotyetay| Bme supfissdlantonasine beenipetlybxydidhytagge of from
al kyl am ne; pol yoxyet hyl ene hardened castor oil; and
1% & Kyleiathkabol 206 de. wExghpl @s tdfe bakiend £ tdred organosilane
anphoteric surfactants include alkyl am ne salts such
coRBaCACHHUL BahHE caeedal Bunnkd osd earylcammeonplihatesition:
- quaternary ammoniumsalts such as lauryl-trimethyl
an@MBPNEHA kPhPG1 Pat St EREYECEL | Met hyl amDni um :
. chloride, cetyl trinmethyl ammoni um chloride,

di stgaryi ¢ A ABLAY e RPIUAMBE anionic surfactants include
élkyl sulfuric acid ester salts _s_ﬁ_ch as .sodium lauryl sulfate,
sddium .higher alcohol sulfate  and triethanolamine lauryl
sulfate; alkyl benZéne suifonates suc_h.as sodium dodeéyl benzene
sulfonate; alkyl naphthalene sulfonates suc;,h_ as sodium alkylA
.‘ naphthaiene sﬁlfonate; alkyl sfulfo.succinates such as sodium
dialkyl sulfosuccinate; alkyl dibhenyl ether disulfonates such
: a.s- sodiﬁxﬁ alkyl ciiphenyl éther d.isulfona.te;_ alkyl phosphates
sﬁch as potaésium alkyl phosphate; polyoxyethylene alkyl (or
alkyl aryl) sulfuric acid ester | salts such as sodium
polyoxyethylene lauryl ether sulfate; sodium polyoxyeth.ylene
| alkyl éther_ sulfate, triethanolamine polyoxyethylene' alkyl

: ether sulfate and sodium polyoxyéth-ylene alkyl phenyl ether
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chloride and al kyl benzyl dinmethyl amoni um chl oride;
al kyl  betaines such as lauryl betaine, stearyl
bet ai ne; |auryl carboxymnethyl hydroxyet hyl

i m dazol i um bet ai ne; and am ne oxides such as | auryl
di met hyl am ne oxide. At a coupling position of the
.organosi | ane contai ning at |east one sulfur atomat a

soAcUP! LR -Resit I%@ﬁ/ﬁ&@' )éﬁ'lénl@nds&PinﬁfMé 'Onspelelc

advance nore slowy as the tenperature is |ower an

{1%&%(0%%&} @Cyldast %%tadtﬂgse‘ I g@t%@ﬁ n'e s?llfonlc acid

vent condensat’i on

fadv Ces ec{p Z%Ltts!oe %lmgg%ﬁé;pglfe napggﬁalene

@gﬁgﬁensat eg\éﬁg‘&?ﬁ% gogﬁg%%g Fla}r{cl; %§e4ﬂg%ﬁ¥g?rofspec1fzc

Wer eas, % condensati on advances extrenely -
aﬁ%ﬂﬁ %/eﬁug.?%h%eréFﬁﬁe chrRdma lidc, ?Qnﬁ%P?%ﬁ%'toSPelelc
performa control. Therefore, after the organosilane
PGREHNTYY i | ésdCdn@esul Pol VRESHCat BHBRRELBRALRG 24210
position and/or a hydrolysate thereof is diluted by
paliyexvefdnvdismd iad korlgaticemuinishtacichestasul tant
solution is preferably maintained for fromO0.1 hour
t o 288ahples ot ndn bomiQEutrdat@EntEUItdiarde pol podeethplene
.-nore stably control the condensation, it is nore
aljoyef eratiigrsmai-suainnedd or pbigor2ehbyi snet o 1200-yHour sther,
at fromOC to 40C. When the condensate which is the

podiyoRyethyllk@chicghen ecpakynepblybrdythi1the stearyl ether,
or ganosi | ane having at |east one sulfur atomat the

poNgB&eQURhiyIgnRAs] dﬂ!P@th&ﬂkﬁﬁD@bEﬁ@X?eﬂBﬂrb@ﬂeQflgllférnﬂlc@hol
catal yst selected fromanong an acid catal yst, an

etdblkal i pgﬁyékyéthyﬁéné”‘n§lkype Qﬂkﬂ_ys%tﬁ@@sa such ' as
- netalllc conpound

polyoxyethylene o nonylphenyl : ether, polyoxyethylene
-derivatives;'sorbitan fatty acid esters such as sorbitan
mqnolaurate;.sorbitan monopalmitate, sorbitan monostearate,
'sorbitantristearate,sorbitanmonooleate,sorbitantrioléate,
sorbitansesquioleateandSorbifandisteérate;polyoxyethylene
ISOrbitan-fatty*acid esfers such as polyoxyethylene sorbitan
monolaurate,. poiyoxyethylene  sorbitan moﬁopalmitate;
 ,poly§xyethylene sorbitan ﬁmnostearate;. polyoxyethylene
sqrbifantrisfearaté;pblyoxYethylenesorbitann@ndoleatéand
pélYoxyethylene sorbitan tinleate; polyoxyeth§lene sorbitol
fattj acid-esteré such as tetraoleic acid'polyoxyethylene
'sorbit;glycerinfattyacidestersuchésglycerolmonostearate,

“glycerol mohool,eate_'_anci self-emulsification type glycerol
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catal yst may be conbined with a nethod of controlling
by an environnent. By controlling the condensation

. and hydrolysis of the coupling position of the.
organosi | ane having at |east one sulfur atomat the
noncoupl i ng position and/or the hydrol ysate thereof
by using a catal yst selected from anong the acid

mof85BLYBhte!l h%ol@o'ﬁ@'étl‘@qte@ieysfattﬁe AdeetyBes such as
cat al yst and the netal l conmpound cat al yst, the

poﬁgét%{(?&%ng dlrﬁ%tlnenﬁohb%ihga’cg Wh'pﬁﬂ J@im}f@nséﬁ%col

e dinmer or the higher polyneric body of

moRBQ@QQ?é#Q gzoligr\élt %;1%5(3 éof s%lél %ﬂrteag cgng% \Ag%tﬁﬁllylene'

nonco ron IS ase on t e entl

, f h 0%
T15ephnt ca %‘Q@%égﬁe p?8§8i389¥5a%ﬁé§t o, "0 Bsanine;

atal ysts |nclude ochloric,acid, ,2 f ,

pof Sy PhT Len Rariated Sersion o o i Kt lippe Tandte.
acid, citric aC|d and, car boni c aC|d Such_aci ds_as
havebHRD L85 XAt HPBLD Ak AMRROEGH St Tor <t g Lnclude
sul furic acid, a nitric acid and carbonic acid have -

albﬁléﬂﬂ@ﬁsﬁﬁt%ﬁ@ﬁbﬁﬁﬁ?@?%U%?@#B?W§Q§at%WW@éte§FHéémlne
the acid having a carboxyl group perforns -

acebatel rendorrvith ateonhassi tamich ke dengyHasramethyl
effect of suppressing the condensation. Therefore, _

ammbehu fué 1agiidiehavt egry h o wiardigxyl agmoupuarrchiiaolclaiebowltyl
group are used in conbination, a degree of the :

trtoatens atimiondam ncii boebdé) y dheteam&ﬂold%tlﬁxhnphm&nlum

~of alkali catalysts include sodi um hydroxi de,

ch Dot 8861 A hyd X ikskeh z yeia | Ciimera Hyd raeiiothd van ¢ hamrdidielMa Lk y 1

‘conpounds. As for the am ne-type catal ysts,
betReEE 1 cakhy aANYa @@l ObedBlNeS stearyl betaine, lauryl
: carbéxymethyl hydroxyethyl imidazolium betaine; -aﬁd amine
Qxides such.as lauryl dimethyl amine Qxide.

At a coupling position of the organbsilane ‘containing
at least one sulfur atom__ at a nonédupl_ing position ..hydr'olysis
_ 'ar_nd coﬁdensation advance more slowly as th_e temperature is'lﬁ)Wer
.and more rapidly.as the temperature is higher in a hydrophilic
érganic solvent. 'Sin;:e the condensation advances extremelyr
) '.slowly at less than 0°C, it takes an extremely long period of '
_ timeto prepare acondensate wh_ichri_s adimer br ahigherpolymeric
body and, accordingly, workabilityisinferior. Whereas, since
o con'dens.ation advances extremely rapidly at a temperature over
70°C, it is hard to perférm-a control. Therefore, aff_er the

organosilanecontainingat leastonesulfuratomat anoncoupling
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such as ethylene diamne, N, N-dinethyl benzyl am ne,
tripropyl amne, tributyl amne, tripentyl am ne
n-butyl amne, triethyl am ne and guani di ne; am no
aci ds such as guani dinne; and i mdazoles such as such
as 2-nethyl imdazole, 2,4-diethyl' imdazole_and
2-phenyl imdazole is perm ssible and, fromthe

_posgmcbqpl th%)reffeﬁifér8i kot g rt@le%é&fdrpgeemrﬂgda% the

suppreSS|ng a condensation reacti on agai nst the

d t -
hﬁmﬁﬂrﬂﬂxﬁl > Abandteastbenran MR DG AN Mfution is
| | cl | t cet onat _
» SRR, Sl s ol 5, ot Mo s raL

' ac tonate and chron1un1acet /I acetonate; organic acid
0°feftql "OaFtrs EUERRES: soBi GRdSCet O % att tfanbrel the

dtin,. octylate; Lewis acids such as. SnCl 4, TiCl4
00:5123@ gﬁc}s Haphes elﬁﬁrﬁé)r]cﬁh%i%l:%m%@ fogy from 2 hours

tertiary- an1nes -and organlc tin conpound catalysts,

to & G0s hordisnarti Iframdie that! 08y one of them may be
mxed in order to enhance the effect. An anount of
t he Bheal fbe congensaiteewhdah nict tﬂ@g@nwalmze*@lh@ubigher
to differences in effect anong catal ysts and is

podasierdlsl hoditdf nhtechergange iviahkobsving extf dramd whthsulfur
the anti-fogging characteristic of the film and,

atspext frheahdycoiysl pnefoersilt iy 17 5 %oared as=i,on i dteh hASIESUS ing
of solid content in the treatnent [iquid. By

_a canwerkitngeary-tede fafort hencsiy fanifcialichestwit gravpalkali
the thiol group, the sulfide group and the disulfide

| cagboyRtof ar h@rnﬂlﬁgaﬂﬁfé' 282NNl heawltang SWdmound
atom at the noncoupling position and/or the
caBM@&QEyﬁQEGbEh@éﬁﬁinéﬂtQl@h a method of controlling by an
enﬁironment. | \ |
By controlling the condeﬁsation and hydrolysis .of the
_cduplingpositionoftheorganosilanehévingatleastonesulfur
atmnatthenoncouplingposifionand/orthéhydrolysatethereof
_byﬂjsing'a catalyst.selected_fronlamong'the.acid catalyst,.thé
‘alkali catalyst, the amine—type‘catalyst and . the metallic
éompound.catalyst,_the anti—foggihg‘treatmenﬁ liguid in which
the_cdndensaﬁe'is the dimer or the higher polymeric'bodf_éf.
the organosilane having at least one sulfur atom at the
nbncoupling ﬁosition is, based on the entire weight of the
‘organosilane, from 1% by weight to 70% by Weight.can easily
' beiproduqed. | |

Examples of acid catalysts include hydrochloric acid,.
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~sulfonic acid group which exhibits'. a nore favorable
hydrophilicity, a nore favorable anti-fogging
performance can be provided. Oxidation of the
sul fonic acid ester group, the thiol group, the
sul fide group and the disulfide group can be perforned
- before or after the organosilane and/or the
sul¥drobysale 4 heret adik condensadi aNaanelo abfaPidekaric
to.” nore eff|C|entIy perform oxidation, it is - -
pref et abl 0 d the: org il
acfRy fiareY, et HE e f A 330 s A have no
i erformed by an. oxidation.r ti an. (Qxi.dat i I
oo BpRat e g TR YRR R S R R, Bhseric
sql utjon, hydrochl oric. aci hydr.ogen brom a gas.. .:
ac LGt G tRP R ORE 6 Parhe PRESChi G PO iR hap iy 3lvsis,
- used. In order to enhance reactivity between the
whil§ancsitthe tPRaviTif aPalVdagt HnEALHPFYL TR RS OTMS
noncoupling position, and/or the hydrol ysate thereof
cogrginasupRatebithignogpanepdlang, pthg me d Baendnteioredh ot
al kali treatment is performed on the 'surface of the |
- supprpgbiéngdhencoedeesahliart i Viligrafipgieeohemyhesgehd having
treatnment, there is an effect in reaction rate with
- notderbeswlf greupfartche catbhat ¥l gndupheransed bygiomgpination,
performance is also inproved. The article to be
a Hegatedofitine tdnderisatf bygicen twoeat rearsti 1y bguicdntrolled.
~according to the present invention is a materia
sel ect@fbldd @M bheagriouptadpststimgl wde @Pdissy hydroxide,
pl astics, oxides, netals, wood, ceramcs, cenent,

po€QBSE 8h@ydidReide, PAPETunm ByaRexand drepsfesnitf comMpyunds .
of - the reaction wi'th the organosilane, a surface of

- AsHMY %aﬂﬁn@ﬂ:?ﬁ@ dNHusine ghe8l £58al By prehsddbe amines
such as _ethylene diamine, VN,N—dimethyl benzYl amine, t-:ipropyl
amine, tfi'butyl amine, tripentyl amine, In—but'y_l amine, triethyl

“amine and _gu.anic.iine; .amiﬁo .._aci.ds such as guanidine; and
imidaz.oles such as such as 2-methyl imidazole, 2,4—dieth-yl--

' imidazole and 2-phenyl imidazole is 'pérm‘iss_ible aﬁd, from the
‘ étandpo_int of effects of forming a hydrogen bond and suppréssing
a c.ondensation_reéctioﬁ against the hydrolysis and condens.ateh, '

an amine cont-éi_ning_ a hydroxyl group‘.is preferable.

Examples o-f metallic coiﬁpound catalysts includemetallic
écetyl acetonatés such as aluminum acetyl acetonate, titanium
acetyl acetonate and chromium ,acety.l ac—etonate; drglanic acid

: '.metal salts such.as sodium acetate, lead naphthanate and tin

octylate; Lewis acids such as SnCl,, TiCl, and  ZnCl;; and
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Meani ngs of terms as used herein and the details of
the present invention are as described above. In
-order to facilitate understanding. of the present
invention, features of the present invention will be
descri bed below. Firstly, as for a first feature
according to the present invention, by containing an-

nOfgaNas e e aini ng at | east  one. sul fur atom at
a noncoupling position and/or a sinple body of a

hydr alsysat ect-heheofanidd & eoprdensats Mtmbbisa 22956kt s,

or a higher polyneric body thereof, a sufficient

' itd(?L@:oltr)ﬁiQ’farirl}ﬂ}jp&ﬁtMﬂ it‘ﬂf Y a olﬂ% 8@ ‘Eh@ﬁdmggldvlbgnrgixed in |

excelTent anti-foggl ng prdperty can be re e

0 dérrt tE%r énRXn?{él % neqffé?t or %ngi%i(juh%ngf L aé/icn%iag:yst to be

east” one sulfur atomat thée noncoupl i ng posi
and{ or_th ondensat.e. whi ch i gg. di mer or.the higher
n {3 fae it BRI T el (o AL iBibriese +5 et Shong
' ased on the entiye i ght  of the organagsilane, from K
CA R A G ALY PR S0 Dy e ngRou ThterPCting
h droghilic group can efficiently be arranged in a -
- wiglhy nf0go aReFebYIERRANCE 3 FIFE T FBRE h odndthe film and,
adhesiveness with a surface of an article. As for a
speeddagatearuie, Praferail ioth¥ or prepaet ridia basis of solid
organosi | ane having at |east one sulfur atomat the
congroduphi hge posietimentaddhoridi.-he condensate which is
the dimer or the higher polyneric body of the
hydr B) ysatweetthireehy aneoafridie tshdrfeofi c beipeefoenegiroup,
- by maintaining the treatment |iquid under a
thpreded rgpongs, e sadfede. ghoopheid theedecendensiat greéap or
be prepared in a state either containing or not
theortr@jatiodd laind erstinge acat Bdyst sakeGhad i OSL3HDRE the.
~an acid catalyst, an al kali ' , ‘ _
noncoupling position and/or the hydrolysate thereof into a
| sulfonic _acid group which -exhibits’ a more favorable
hydrophilicity, a more favorable anti-fogging performance can
"be provided.

Oxidation of. the sulfonic acid ester group, the thiol
group, the sulfide group and thedisulfide group canbe performed
before or after the 'organos’i"l_ane and/or the hydrolysate thefeo_f

-is condensed; however, in order to-more efficiently perform
oxi_dati.on, it is p’réferably performed before the -organosiléne
and/or_the_hydroleate thereof is condensed. The oxidation
- is performedby anoxidation feaction (oxidationbyusing sodium

- permangénate, a hydrogen peroxide solut‘i'o'-h, hydrochloric acid,:

-~ hydrogen bromide, a gas.-coﬂtaining ozone or the like) which
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catal yst, an am ne-type catalyst and a netallic
conmpound catalyst. As for a third feature, by
applying a treatnment liquid in which an organosilane,
containing at |east one sulfur atom at a noncoupling
position and/or a sinple body of a hydrolysate
thereof, and a condensate which is a diner or a higher
1 sPeryIREF €1y beslydt hereof are diluted by a hydrophilic
organi c solvent on a surface of a base: material, a

suf f1,¢ g0l rdes Srdarfe %.e%)é@ﬁ@ﬂ'ﬂh/' bhELPEON R HABrBanosilane
obtained and an article on which a 29 film having an

' ! i 5 | . : i oR€tion
ha®if £€3£e€%¢kﬂ%$%ﬂgngl %ﬁ&ﬁ{%%n%%e'ﬁoB%BﬁEQ1n%aE het ‘

prepare y allow ng the organosilané having

e ' . .
anfohomte it v AL and gnsurtacs ofnfmnarLicte
the diner or the higher l.yneric_body. of t '
2 A o RremePeP BT (i A Y BEERTTEN L A8 RIS TR Sbighie
"of the grganosil ane, . from0.5% by wei ght, to less than_:
SUTEIE YO e AL G Pyl I ERRR Glib fn- T (Y be BY
- arranged in the filmand an _anti-fogging, article.in
sughi e imeR st idifgteh L AnaBRESF bR S 4 F1PT KL AEEh the
~ of a base material is_enhanced can be prepared. Stjll
sutfreqef, the ke tdedamnd thscarbit B9 Hid RerfezgengRels also
sul fur atomat the noncoupling position and/or the
imgrope@. body of the hydrolysate thereof, and the
condensate which is the dinmer or a higher polyneric
bodyrtidereotlare deltuteed duywi tie thedawpht fogg bng drieg twent
solvent may conprise a surfactant.. As for a fourth
1ifedd deeprdingstabthaptresiaggimgeriridrclie a whbeacs bsiededted
in that the base material is a |lens. By using '
from the group consisting of: glass, plastics, oxides, metals,

wood, ceramics; cement, canrete, fibers; paper, stone and
-leathér, In view of the reaction with the organosilane, a
surface of any one of oxides inclusivelof glass is preferable.

Meanings of terﬁ$ as used heréin and the‘details of the
present inventinn. are as 'descfibed. above. In“ erer to
‘ ;faciliﬁnte understandingnof-the present invention, featnrés
nf the present invention wiil_be'described below.

.Firstly, asjfdr a first feature accofding'to the present
invéntion, by containing an organosilane containing at least
‘one;suifur atom at a noncoupling*position.and/or a simple body
of a hydrolysaﬁe thereof, and a condensate which is a dimer
nr a higher polymeric body théréof, a.sufficient density of

'hydrdphilicity-can be-obtained and an excellent anti—fbgging
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a treatnment liquid in which an organosil ane cont aining
at least one sulfur atomat a noncoupling position
and/or a sinple body of a hydrolysate thereof, and a
condensate which is a.dinmer or a higher polyneric
body thereof are diluted by a hydrophilic organic
solvent, .a filmhaving an anti-foggi ng perfornmance to

ik@péiod'sf@gnb%r@glriez@?iy tbh:@hé?d,bﬁﬁiﬁﬁ{ th@oigﬁﬁogilane

having t anti-foggi ng performnce can be prepare
t a t
VY A S e P gl Foceen

{%ggﬁQQ{@Q%%Fie an}Pll8 oggln%dér (fr%ﬁuﬁ} %% §%grlc
heRF FHE R e bhearoe halte SEREd op %B%a‘% rfﬁ%ﬁgtlght

on sul fur atom at nonc upllng p05|t|on and/ or
SIS 668 St 2R eny dF BTy Bap DY R LT thdexs than 708 by
) condensate which_ is a diner or a hlgher pol ynmeric
- WedSdF t ReP¥EFORPE LdFI GFREP LA HhyrGiHIT ¥ by garagged in a
solvent on a surface of a base material; and
filmer kel Lperrbut emaaree bHike s tmanetitpndhaghagpieagss with
with the treatnent liquid, to thereby dry-cure the
a suederenol aquiadtidet.her, as shown in a production
~ process flowchart of an anti-fogging article as shown
in FR& £dB, aidedsad ntdtodre f dm @r sdtthbrigfan preparing the
anti-fogging article. conprising the steps of:
organvelitliang @t vieqst Daest onet $whehr growmpa Sehechietlcdipmng.
- anmong - a sulfonic acid ester group, a thiol group, a

postilthbele 98 Astp LhandoRdehsut & e T YR IGORS AbRESK Ithelh i gher
treatment liquid in which an .organosilane containing
podimkeast LeRe SHlfnK BIAMBlsfAe thereor, a control thereof
is pefformed _by maintaining the treatment_.liquid. under a
predetermined environment. _Further, the cond-ensate_ca’n.be
prepared in a state either containing or not containing at least
) one catalyst selected from among an acid catalys-t,._ an alkali
“catalyst, an amine-type cataiyst and a metallie compou.nd.
catalyst. . | |
| .As for a t'hird feature., Iby app-lying.a treatment _iiquid
in which an organosilane containing at least one 'sulfn-r a_t.Om.

..'at a noncoupling position and/or a simple body of a hydrolysate

thereof, and a condensate which is a dimer or a higher polymeric -

body thereof are diluted by a hydrophilic organic solvent on
a surface of a base_-mat_erial,- a suffiCient denSJ.ty -of a

hydrophilic- group can be’ obtained and an article on which a
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noncoupling position and/or a sinple body of a

hydrol ysate thereof, and a condensate which is a

di mer or a higher polynerlc body are diluted by a

hydr ophilic organic solvent into a sulfonic acid
group; applying the treatnent liquid on a surface of a
base material; and thermally treating the base

fi:ﬂﬁtﬁéﬂrf‘l‘l tﬂysex@eppiér?éj i ARy it L P rildrtW ds ¥8rmed |

ereby dry-cure the treatment liquid. 31 Further, as

_sh oduction process flowchart of an
cafl 8%1:%&8&

I ng artlcle as shown in FIG 1C, it is a

hﬁl th r,t eys eps g?q:haen ﬁfa%%'l %n%r tHanll%gl at lgast_

conpr|S|ng reatnent
nosi | ane conta qi

ongiuf AHE R G £ PR RORCANE Y g B %ﬁeco%denﬁate
f dr ol te, th
SRS 8 Tyt ol Lher ol end o condeneats W,

diluted by a hydrophilic organic solvent on a surface
thereaf s bendpas @%mn thret el 1§ WelgRti A the opgegosilane,

material thus applied with the treatment liquid, to
froned by bir yedghé thel 9 dthaent’ ORi i welgkhd %@Wé@@hﬁélc

at | east one functional group selected from anong
greup fani &f fHol ikesh whe groapgeda it bhelf igmarp] aa amuﬁf@@gmg -
_ group and a disulfide group contained at a
~arhbateupl whdchoSitm grirremigah and @dhesiceasisk gitbhpa surface
Brief Description of the Drawings FIG 1 is a

o £ Y PEYE e irmic s erfHoveeehant taf paspaasti. - f ®gyl hfurther,
article according to the present invention, wherein

thé N6 £ga LY eS Ebier£Dhimg skt rorfid Gul fif tatckCat the
~ Best Mvde for Carrying Qut the Invention ‘
‘noncoupling p051tlon and/or the 51mple body of the hydrolysate
thereof, and th_e condensate w_hlch_ is the dimer or a higher-
" polymeric body thereof are diluted by the.hydrophili.c orgahic '
' solvent may comprise a surfactant. - | |
A’s for a-foufth feature, it lis an anti-fogging artiél_e
.charécterized'in that the base material is a lens. By using:
| 'a treatment lilqui‘d in which an organosilan‘e cohtaining at least_
bne sulfur atom at .a noncoupling position and/or a simple body
of a hydro‘lysrat.e'thereof, and a. cond.ehsate- which is a dimer
'or_a higher_ polymeric body'thereéf arediluted by a h‘ydr.ophili.cr a
ofganic solﬁent', a filmh’aviné an anti-fogging _performaﬁce to
- be formed is e‘xtremely_ thin' an_d_, therefore, a lens having the
ant_i—fogging perfbrmance can be prepa:_f'ed. without iinpairinfj a_n'

optical characteristic.
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Hereinafter, an anti-fogging treatnment liquid and a
nmet hod for producing the liquid are descri bed.
Further, the anti-fogging treatnent liquid is

descri bed on 9 types of liquids Ato |I. 32 (Treatnent
liquid A) 0.01 nol of 3-nmercaptopropyl trinmethoxy
silane was dissolved in 1. 19 m of ethanol and,

thenad heof esul £ apth sekutieB, waspaddsd Widh 19rc2<§§cﬂng an
of 0.2N sulfuric acid and, t her eaf fter, stirred f

aroll & i 3P Grtli@ither eBy dydne! ¥ze 2 gcﬁg}%ﬁ: ocg{ OBroess

The resultant m xture was added with 7

]goﬁ - ygrogen per oxj f-ngﬁgre f ggﬁ%lépggt ﬁ&t@f%g %9&

hours under anat nosp Rere

> g:rrfdloererg %%eoélt%gjcl oR. rgggaﬁgﬂgaggtraega{,tgrﬁ%t %ﬁo%({aln %hlch

ensati o Ct Pon 5]
t ant ti d N to
at ??Sqﬂg?ﬁé‘ﬁlio?%r EABE0 57 O e 533 il 988 SPHS rertoy At 2

i drol zed and trisiloxy propane sulfaonic
néﬁﬂ%ﬁ) ?ﬁn%|%ﬁ@?ﬁet¢@ﬁ¥o@§t?oﬁy@églysate

dlluted 200 tlnes b puri f ied water and, then,
P&z BB FsFARART.ER ME g ke ior Fime &t a hdeiengal gmeric
mhlch is a dinmer or a higher polyneric body was
b0§we§bﬁtEPﬁeaeﬁndah@tedéeyﬁh@wdaqm@udocth@g@@ﬁ0|ﬁolvent on
the,entire solid content was 42% by wei ght. Further,
a whefage cof celasat noherohly hend dih ed-neolnt e ritr dart iamg the base
trisiloxy propane sulfonic acid solution was
matreasadedhukt appd i2d4%i by weeghteaThentrisqhosdy p@cp@@feby
sul fonic acid solution was diluted by ethanol such

driyhatira ¢hecemkhahienn Qficaisial i d content thereof

became 0.15% by wei ght, to thereby obtain 150 g of a

di-l up@fther, as shown in a productlon process flow-chart of
an antlwfogglng article as shown in FIG. 1B, it is a method
| for prodﬁcing an anti-fogging arti_cle comprising the steps of:
converting at ieast .one funet_ional group selected from among’
a sulfonic acid ester group, a'thiolkgroup; a sulfide group
and a disulfide group cohtaihed in a.treatment‘,_l'i_qu_id in which
an orgenosilane contain.in.g at ' l.east' one sulfur atom at a
ﬁoncoﬁpling positien.and-/or. a simple body of a hydrolysate
.th'ereof, and a condensate which i5 a dimer or a higher polymeric
" body ,ere d_iluted by ahydrophilicorganic solvent in_,tc.:a.a sﬁlfonic
acid "greup;' applving the treatment liquid on a surface of a
base material; and Ithermally treating ‘the base material thus

applled with the treatment llq‘llld, to thereby dry-cure the

' ,treatment llquld
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sol ution. The thus-obtained diluted Iiquid was added
with 100 ppm based on the entire weight of a
treatment liquid, of sodium 33 dilauryl sulfosuccinate
(trade nane: N KKOLOTP-100; available from Ni kko
Chem cals Co., Ltd.) , to thereby obtain a treatnent
liquid A (Treatnent liquid B) 0.01 nol (4.75 g) of

.b' S[sgn(éﬂéxet hax hov?fh':)ﬂ )apﬁ%aih};giéﬂIﬁw@ey@m@ma\&do £

n 5 g of utano and, then, added with 1.7 g of

an %&%gé%ﬁl? Pﬁ% atge.srh%ﬁm 8y pre.| rlﬁecj ftOELs2 hgHEgod |

tant solution was anal yze by usi ng

an FT-NMR to .find .t.h ro z
fof op-@%%%%"fdﬁ Bt Hodilal AR LoD Wbt ST PhY7E8eps
' the resultant solutign.was diluted 1
ot by BPATABY Fo TRIRTTHE o %mgmépgmhﬁf&t%nbacf’%eéogﬁam
Further, the thus-nade sol ution 0.1.9.
CoF S ERIRE SICHLEAE TR ot K G Bh SRR AL LGk PG ton
for 30 mnutes at room tenperature (B-i |iquid) A
angbet iponimple hody PLia GrfEcohdsataitrtar2oap r?e§08§iensate
- purified water and, then, analyzed by using an LC/ M
whichdongidimethar ahdehearzal Buohiehady thearaef ae 4iluted
hi gher pol yneric body was present therein and al so
by thatdwoptatliic ot jentofsaliveniec atdunf assnpb @tk swmaieywial /
by weight. The thus-obtained diluted Iiquid was added
thedhal 50 pp@atbﬂgeﬂhenbakeemehermelmEhghtapplaed with the
. treatnment liquid, of sodiumlauryl sulfate, to
tréheneby Dhy@id, acd readrent ddyaduteB. th(eTlt&@Talmlehtl ilqojudd;

C 34
.andconvertlngatleastonefunctlonalgroupselectedfromamong
a sulfonic acid ester group, 'a thiol group, a sulfide group

and a disulfide group contained at anoncoupling-.po_sitiori into

a sulfohic acid group.

Brief Déescription of the Drawings
FIG. 1 is a production process flow-chart of an
anti-fogging article according to the present invention,

_Wheréin three exampleS'thereof are shown in FIGS. 1A to 1C.

Rest Mode for Carrying Out the Invention

Heréinaftér,lan anti—fogﬁing treatment.liquid and a
' method for producing the liqﬁid are described.__Furfher, the
anti;foggingtreatﬁentliquidiédescribed@n19typesofliquids

A to I.
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0.02 nol (4.75 g) of bis[3-(triethoxy
silyl)propyl]disulfide was di ssol ved by 40.5.g of
t-butanol and, then, added with 1. 2 g of 0.1IN nitric
acid and, .thereafter, stirred for 5 hours at 30C. The
resul tant sol ution was anal yzed by using an FT-NVMR to
confirmthat an ethoxy group was hydrolyzed to )
generate bis[3-(trisiloxy silyl)propyl]disulfide. 2.25
g of the resultant solution was diluted 100 tines by

e entire weight up to be 150 g and
#ﬁtégh%ﬁéqha e so ution was designated as a treatnent

! d t f the t Lre
i 106820 B4 YT TP eEPREY atam@%éﬁxv?rﬁ% as

%SC;LS n a orlg Nﬁ?%% onf :1;?_%& hggﬁﬁd} ondensate 1}‘]/vhl Eutlon

therein and also that a ratio thereof in the entlre
Waﬁeﬁ&ﬁlﬁdot’ltheotiﬁ%%t%erft O} eHui el Wesl o ow is) apel ghhereafter,
(Treatnment liquid D) A bis[3-(trisiloxy

- stgindd) rfmpy?l Jetivend fatd @086} utpohhepebpahgdrphyaesansethoxy

-~ manner as in the treatnent liquid C was diluted 10
groupes -Bheare st haaot Matterr g 586504669 wioll) 7Solbdt garf a 7.6%
and, then, a gas containing ozone (ozone content: 200.

hy@km@hmp%m%xr@eanlumzonenghstMaﬁ ditliutred! Pyr a8 ygeander
gas was allowed to pass through the resultant sol ution

anf@im§§)plﬂéflé'tcff56@¢c atbl %f@@vﬁp@frf%rﬁt ah l0RiBathi®n reaction
t her eby perforntoX|dat|on en the resultant

o £SO Ul by MRS Al ¥ 2e6hda sutiikeh PEa Tt VB 4 lsiA%i0ol group.
confirmed that - a disulfide group was oxi di zed and

ponsherie sieant, Sublgnus s sy snlbgpyra sroun
tol PHSa Ot A Nedhesatin08r 8fiptibd $1d: 00 A LPARE AULEORYCoroup
was _hydrolyzed and tr.ieiloxy propane sulfottic acid was |
synthesized. A'poi:tibn of the solution was. d:.i.lut'ed‘.200 times
= bypttrifiedwater and, then, énalyzedbyus_-ing an LC/MS to coﬁfirm

‘that a condensete which is a dimer or a higher polymeric.body

.' was -present therein and also that a ratio thereof in the entire
.solid cotﬂ:_ent was 42% by wei_ght. Furt-her, when'a concentration
of the. solid content in a trlslloxy propane sulfonlc ac.td
: solutlo.n was measured, it was 2.4% by weight.
The trisiloxy pf_epane sulfonic acid solution was diluted
- by ethanol such ttlat a concentréti.o.n'of a solid centent thereof
became 0.15% by weight, to thereby obtain 150 g of a dilu.ted
solution. The thus-obtaineddiluted liquid was added with 100

ppm, based on the entire weight of a treatment liquid, of sodium
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acid was neasured, it was 2.0% The trisiloxy propane
- sulfonic acid solution was diluted by ethanol such

that a concentration of a solid content thereof

became 0.15% by wei ght, to thereby obtain 150g of a

diluted liquid which was, then, designated as a

treatnment liquid DO A portion of the treatnent liquid

diPaM‘%?Jt ghltl%%gtc%QntaLt%E&Ityd yze%f Eg%ﬁ&t@fpﬂf‘é’o Iug@allable

SSIGtTon was anal using  an

Cog{# i %FgﬁléaggwoensﬁES E?I€é1r§?l%{h bS/' gBEaJQ% a treatment

body Wwas ese a rat

thereof in the entire solid content was 30% by
Ligittdr: (Treatment liquid E) 0.02 nol of

3- mer capt opropyl trimethoxy sil ane was di ssolved in

60 m of acetone. -The resultant solution was added

dropwise to 200 mM (0.4 nol/1) of an ice-cool ed
(Tperasetrind peh@nBhnate solution for one hour while

the solution is kept in-an ice-cooled state. Af ter

such) dtdi t i omel s t effi At ed, 9t he redul t akd sABgtreethoxy
~was stirred for 2 hours at 25C to all ow unreacted -

- sippl assopyd ] dpsnbihdand e dic e withriged 7.t @ wdngahesanol
di oxi de. The resultant reaction solution was left to
andiI aheénf, sd@dd hddihs] a1 g SO aNat 1w erand anersd, dihexedéter,

“particles to be precipitated and, then, the

stiPHsa Phesl A ad et i chies r\é@ﬁ@tﬁhh:tﬁﬂaﬂ;ﬂﬂ wa¥B8B1lyzed
the resultant filtrate was anal yzed by using an

by ks iNVRan 36T+ fiMieso EQﬁﬂdtﬁmtarﬁeEﬁbﬁgfp@ﬁo@p% wWgdrolyzed
oxi di'zed, a methoxy group  was hydrolyzed, and

to p&éﬁéﬁéi’z’@ Bk el oxyi @{pcgg;?esfwi pﬁ@é@mlmmr@él zed.

Furt her, when a concent i on of id content of a

pot a5y gjnc}f i1$d PRERATARANGAWHFiRALE SH1ULIRAAS0 times
measur e
by ethanol to make the_ entire weight up to be 150 .'g. Further,
the thus-made solution was adde.d”_with 0.1 g of a 1IN sod_iurﬁ
.hydroxide solution and, .then‘, stirred for 30 minutes at roomll
temperature (B-1 liquid). A portion of the B¥1 liquid was
 diluted 20 times by purified water and, then, analyzed by using
S an _LC'/MS/ to confirm"‘that a condensate which is a dimer or a
' higher polyineri_c body was 'present therein and .élso that a rat_io .
thereof in fhe'- entire compound was 30% by weight. The
 thus-obtained diluted -1iquid was added .with- 50 ppm, based Qn
fhe entireweight of atreatment liquid, of sodiumlauryl sulfate, |

 to thereby obtain a_treatment_liquid B.

(Treatment liquid C)
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it was 3% by weight. The thus-obtained potassium
trisiloxy propane sulfonate solution was allowed to
pass through 100 m of regenerated ion-exchange
resin(acid-form (trade name: AMBERLI TElI R- 120Na;
. avai l-able from Organo Corporation) at a solution flow
rate of Sv4. Wiile a pH value of the potassium

trisid oy propane sufiopate S@Luti-oafwﬂs %Qs%-gte'ﬂethoxy
val ue of a sol ution which has been ion-exchanged was

51113?1; )_ﬂ%%flf]q{fsui fld?sw&@'gl'srs'mqfet$% Q(ﬂ’)t.%séjd U® t-pbutanol

trisil propane sul fonate was ion-eéxchang to

ar%ﬂn%flghe at({c%ésci Lug)&(l Pré)gja}ﬂe O§ 'ﬂ\lf o'nérgi 8icgdaaq'?d,t tEﬁereafter,
pot assi G- T11 Si oxy propaneé sut fonat & solUti’on was
chang a trigsiloxy ic acid

2d i nto ropane sulf aqnic
Stsloﬁﬁﬁqeg‘ﬁ.r gW%aE&ﬁcgnt r@f@ b Sug’fiaﬁt§6ﬁ1u&'l€6‘ﬁ'f%%€néﬁ-yzed
. the. trisi ropane_sul fonic acid ‘sol ution was .
Dy ashy &8, }f{‘@ﬁg%@%ﬁw Ia)éﬁ R, SHIRXY PTeiPaias propahgzed
sulfonic acid solution was diluted by ethanaol such
£Q 1R eF adéh &erit it {Ton ol ox % Ay 1o artcstt! kHereldt dsecane
0.15% by weight, to thereby obtain 150 g of a diluted.
sol uti-8r. 9The EhRiscoBtHiadd slWitien s@isucidn twals 108f fimes
to stand for 72 hours at OC to generate a condensate -
bwt lkéheine lane, meken theagoédrei whigb0 ppnto basélCod &hé the
- entire weight of a treatnment |iquid, of sodium
thalisl-aadel selihfdsnceamates i(drredcel asaaet rd kot A quid C. A
OTP-100; avail able from Ni kko- Chemi cals Co., Ltd.), to
‘potrire balyr tihdtaien tactiteatqeint ¢ Wagul id JE ed pat iegmbyobut heied
~treatnment liquid E was diluted 20 tines
waBypubintli, edwaher aandyztieBy apahyzedbyogisot 8ncd&d Mont Bhat:

confirm that a condensate which is a diner or a
a Bbﬁﬁ@ﬁs@@_by\ﬁﬁitﬁ P9dy dimer or a higher polymeric body was
- present therein and also that a ratio therecof in the entire

weight‘oflthe treatment liquid was 29% by weight.'

(Treatment iiquid D)

A .b.is f3- ('trisikloxg‘/ silyl)propyl]disulfide_ solution
preparedina séme'mam.uerr as in the treatment liquid Cwas diluted
. '. 16 times by an ethanol/water (.50/50% by vol) solution and, then, '
a.gas _containing ozone _(ozpne conte_nt:" 2‘00 g/m3) 1n which an
‘ozone gas was ciilﬁt-ed by an oxygen gas was allowed to pass Ithrough 7
the resultént. sollution for 30 minutes‘ at a flow réte of 2.5
_ 'l/min, to thereby perform oxidation. ‘ When tlhe resultant
_ solution was-.'anal_.yz.ed_ by using an _FT~NMR,“ it was _confirmed-that

" a disulfide group was oxidized and tri'silox_y'pro.pane sulfonic
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was present therein and also that a ratio thereof in
the. entire solid content was 15% by wei ght.
(Treatnment liquid F) Atrisiloxy propane sulfonic acid
solution was prepared in a sane manner as in the
treatnment liquid E and, then, diluted by ethanol such
that a concentration of a solid content becane

 acPa kel R Welait e 4 OwhBar £ R A thRth 808 #idid ebedent

sol uti on. Next, the thus-obtained diluted sol ution

) of‘gﬁ ?agﬁg%e!%%iﬁeé s 9f 1 D a8 nastdiv o8] ifﬁxg%atn%msﬁﬁfonic

| t to stand for 2 hours at
jener at ensat hergin and, thereafter, added
.acgﬁtﬁaioﬁe%%ﬁgggasgg @%gt%égahtire wei ght of a
treatnent . liquid, of sodi di.l auryl sul fosucci .
(11 abe® it LIRE PR DS RdG P o T LB T RN AR S L uted
Chenmicals Co., Ltd.), to thereb obtai.n a treat t
oY1 SRARP I SUR AT GRS TR AT REA Soad Rt el Hereot
diluted 20 tines, .bypurifiedwater and, then, analyzed.
bepangs) nparP L ANShle onfheretiapPi2dBndeisatet v%idésruted
is.a dimer or a higher polyneric body was present
lighédevhiahdvapsothelt desianareharect Greatmendniyeid D-
solid content was 62% by weight. (Treatnent |iquid Q
A potrtisnl okytine opesrtsent ohiquiatil wal wilotagg0 times by
prepared in a same nanner as in the treatnent |iquid
pufFi ahdd waterr, adiltiteede syt et hamwdlutswehwaha@mnad yzed by using
concentration of a solid content becanme 0.15% by .
“anWBC NS , td océhel ehytlobt ad nedrbllrgs afe avtdli dlutiexd sselimdomr a
"The diluted solution inmediately after such dilution

hiyBsr sleshgnat ebRE Aableoés@it dHepdih Gnd A poric aheafeof
the treatnent liquid G was diluted 20 tines

in the entire solid content was 30% by weight.

(Treatment liqu.id E)

0.02 mol of 3-mercaptopropyl tfimeth_oxy silane Was dissolved
- in 60ml éf acetone. The resultant solutioh.was added dropwise
to'200 ml (0.4 mol/l) of an ice-cooled potassium permanganate
soluticn for one hour while 'the. solution is kept inan ice-cooled
state.  After suchaddition i‘s_ terminated', theresultant mixtﬁre
. was stirred for .2 .hours at 25°C to allow ﬁnreacted potéssium.
’.plermanga-nate to be changed into manganese dioxide.. The
resultant reaction solution was left té stand for 24 hours at
0°C .to‘-.allow man‘génese -diox.i(.ie -pafti_&:ies to be preéipitated
and, then, the' thus—preciplitatred ﬁarticles were filteréd out.

When the resultant filtrate was Ianalyz_‘ed by using an FT-NMR,
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by purified water and, then, analyzed by using an

L MS to confirm that a condensate which is a diner
or a higher polyneric body was present therein. and
also.that a ratio thereof in the entire solid content
was 0.6% by weight. (Treatnment liquid H A trisiloxy
propane sul fonic acid solution was prepared in a sane

h
ano?ltgﬁc gtmh el %n%réﬁ ?"”5‘;‘1’ [ (g%ﬁ(@)?z%&s%{heg{&% %%UP
e % b h b ht
wa?Qﬁll}y%@to laete,daglgléc?l osnyl lSlh ?{t eLs %{ao Qfona]te was

dlluted sol ut.] was ded MAth 0,3 am noe
ST 2 S nd IR R ﬁn%S?PCFatgﬁgﬁanf S otngent
Ctaq enerate a condensate therein and,
fﬁBPg&ﬁﬁé ‘ilweSJrJe%srPsﬂPa%%P L OR A& ek iftarasmgasyred,
t r eat ment I|qU|d H A portion of the treatnment |iquid
YRS 3 1R P Ei nes 39 by purified water and, then,
anal yzedbyusi nganLC/ M5 to confirm that a condensat e
whi cHhiestaugipleFasned nutgeaiyprynei lexfaoragessul fonate
present therein and also that a ratio thereof in the
sodmtiios verod i all bone@nto wess 9% byuglkei §A0. mi Tofaragaterated
" liquid 1) In a sane manner as in the treatnent |iquid ,
- lc@-excepindcres s agid- 86rm) ¢tradeexyle t ANBLKOKYE SR 2RONa ;
~ in place of. bis[3-(triethoxy silyl)propyl]disulfide,

aviy dabllys ifsoandr g a6 denSad it o0 over etper ol aedoant dwheate of
resultant solution was diluted with ethanol such that

sva.comeanty af i gm ohideselfi dheOHAH ss NEE el Hi 1% DY ropane

wei ght, to thereby obtain 150 g of a treatnent -
sulfonate solution was 10.5, a pH value of a solution which
has been io‘n—-ex'changed was 1.3; therefore, it was confirmed .
| i. that potassium’ trisiloxy propane sulfonate wes ioﬁ—exchang_ed

-_to generate_trisiloxy propane sulfonic acid and th.e p.otassium

trisiloxy propane sulf.onate solutien was changed into a
. trisiloxypropane sulfonicacidsolution. . Whenaconcentrati.on.
.of a solid content of ‘the tris'i‘lrox‘;y‘ propane sulfonic acid
solution was measured, it was 1.5% by weight. |

Tlﬁe trisi.loxy propane sulfonie aciel solution was dilute&

: by ethanol such that a concentratlon of a solid content thereof

became 0. 15‘6 by weight, to thereby obtain 150 g of a dlluted
_solutlon . The thuS*—obtalned__dlluted solutionwas left to stand
‘-'fc')‘r 12 houfs at 0°C to generate a condenjsate ther_ein and, then,
radded with 100 ppm, 'bas.ed'on .the_ entir_e weight of a t.r'reatment

liquid, of sodium dilauryl sulfosucci.n'at_e (trade name: NIKKOL
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liquid I. A portion of the treatnment liquid | was
diluted 20 tinmes bypurifiedwater and, then, analyzed
by using an L M5 to confirm that. a condensate which
is a diner or a higher polyneric body was present
therein and also that a ratio thereof in the entire
solid content was 52% by wei ght. Hereinafter,

oars”?@éﬂ%ﬁaqheammfﬁqaweh@fn%bghg% n eaghy,ofo \ﬁ'ﬁ'e?cgby

an anfl-fogglng mwas forned on a ase naterla

Obﬁ?}%a? 8nt gquwé Efogg|ng treatnment |iquids

|qU| o [) as described’ above and
ods for the anti-fo artic I I,
eeﬁt&@af B d oL b P 4 SEEE 28 bimes
Iastlc lens for s ctacle an_opti cal §&?§
by B oA T as}@p.@E@a PO Sy 4 g %tB&aP?lm
40 gl ass were used. (Exanple 1) Step of_ applicatiaon
thphse Ciﬁitclé?rﬂsaﬂt%@r’ﬂ“ﬂé:@eléya dilﬁl%@tr Agh19her fRAL AN s ody
- material, a plastic lens for spectacles having a hard
waggateddntnchedean and plsef ezt ironatiPriviiwirqieipoihe entire
.. layer being Si® film (trade nanme: SEI KO SUPER :
soBONEREh TR tavas| &bk ebfreeiGet ko Epson Cor porati on) was
prepared. A plasma treatnent was perforned in order
to clean a surface thereof. Conditions of the plasma-
treatment were as follows: treatnent pressure: 0.1
(TFeEtmentNLigduat Fpn gas: dry air; distance between
~electrodes: 24 cm pomer out put: DC1KV; and
A.trlslloxy'propane sulfonic ac1d.solutlon.was prepared
in a same manner as in the treatment llqu1d E and, then,_ diluted
by ethanol such that a concentration of a solid content became
0. 15%'by weight, to thereby obtain 150.g of a diluted solution.
Next, the thus—obtaiﬁed diluted solution was added with 0.3
g of N-aminoethfl ethandl amine‘and; then, left to stand for
2 hours at 40°C to generatea condensate the_rei'n and, thereafter,
added with 100 ppm, based on the entire weight of a treatment
liquid, of sodium.dilauryl sulfosuccinate (trade name: NIKKOL
QOTP- 100 available from Nikko Chemicals Co., Ltd ), to thereby
obtain a treatment-llquld F.
A portion of the treatment liquid F*was_diluted.ZO times
- bypurifiedwater and, then, analyzedbyusinganLC/MS to cdnfirm '
' that a condensate which is a dimer or a higher polymeric body

was present therein and also that.a ratio thereof in the entire

solid content was 62% by weight.
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treatnment tinme period: 15 seconds. The plastic |ens
for spectacles subjected to the plasna treatnent was
di pped in the treatnent |liquid A and applied therewith
while the Iens was pulled up therefrom by a.

- const ant.-speed pul ling-up apparatus at a pulling-up
rate. of 20 cmmn. Step of thermal treatnent for
dry-curing: The plastic.lens for spectacles applied
mﬁth the treatment liquid A was stood in a hot air

éﬂgrgh% ype thernostat for 4 hours at 60C to

conp ete areaction wth a base material and, as a

resulyt a@?éﬁgkke&%@é\]&n slu?L onl a2RgCs Cf&%%o%,\@\?as pPrepared

obtalne Cont At

bt ai ned ant.i f t | .
lraaaﬁsaﬁi% m%b?feﬁ%‘%%m%f% S RSN e i2uted
o rbty: i egfc&ﬁcgergﬁ%;ggéglﬁ$@$$@cfg%g§%\ﬁ§§tc ecame

< noticed between before and after the treatne
0. (lo&hpI e ghist &p Brenphy icdkddisnlel hader ﬁid{lélrﬁeé% Solutlon
surface by spin coating: An optical member for a
- Ther ojebtord werdhtias dimsebidtela ifB@\pr@Pa%ls@ﬂrﬂ}Utlon was
- hydroxi de solution for 3 mnutes at 40C and,
degignedfade s suftfriezitaremlty Iiiovsied Gvi t h puri fi ed wat er
was applied wth the treatnment liquid B by a nethod
as daspoibedn kel aivebyreaismagt d ispiind CoaderdiNered 20 times:
the optical nmenber for the projectorwas seized by a
bwatt iU edwig ke i anidhecloant eha 0y zeherasiow an andMstietonbirm

'm of the treatnent liquid was ej ected while it
that a condensate which is a dimer or a higher polymeric body
was present therein and aiso that a ratio thei:eof. in the entire '

solid content was 0.6% by weight.

I_(Treat‘ment liquid H).

A trisilox.y p_roﬁaf_ie sulfonic akcid solution.was pfepared
1n a same mannetr as in the treatment liquid-F and, theh,' dil.ute'd
| by etﬂanol such that a\_co'ncentration ;pf é éolid content became
0.15% by wéight, to therebyrobta_iln 150 Q'of a diluted solution -
| ."-.Next',-"_th'e thus-obtained diluted solution was a}dded'with 0.3
g of N—ami“ndéthyl_ ethanoi amine ‘and, then, left to stand for_
20d hours at 75°C to g'enera-te a condensate-therein and, thereafter,
the resultant solution was designated as a treatment lic.;u.id

. Aportion of the treatment liquid H was diluted 20 times
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was rotated at a rotation rate of 500 rpm and,
thereafter, the optical nenber was rotated for .10
seconds at a rotation rate of 2500 rpmto spin off an
excess portion of the treatnent liquid. Step of
thermal treatnent for dry-curing: The optical nenber
for the projector applied with the treatnent liquid B

i$iQQdvd e 22 09! t8kh, Cdrfa@L‘i)z@quEYﬁ@ a&ﬂﬁf[ﬁ?f’t@tcoh‘iﬁrm
ne hour at 120C to conp etée a reaction with a base

thg@t?rdcﬁ{deﬁaa:%‘rgﬁu%ﬂnygr%ycﬁb e Jfrugcti ;gﬁ%fl@ ®ody

sul T oni ¢ acl group: eing in contact wi'th an

waazqon%eseﬁl tt%.'e%'eng aqr%f a:tl%o\l\ﬁllg%1 %Qt?% eer%t%%fb\ﬁﬁsthe entire

an oxygen gas” { 6zohe  con

Lout es at Cf f
SoiigdS?P ﬁngtW@gtﬁéggpyawgﬁgggde ggoﬂgrmg;nlggvzpted

into a sulfonic acid group, to thereby obtain an
anti-foggi ng optical -nenber for the projector (Sanple
~2). Confirmation_of the presence of the sulfonic acid
Tgﬁéﬁﬁenﬁaélﬁéh@uéied by perforning dyeing by nethyl ene
bl ue. Since nethylene blue forns an extremely strong
| oni B0 BoR@mA LANEEE (oni8 Lheired MAME AeRMiRnG@RCept for
that, when the sulfonic acid group is present,
usii.ni_:;s-tﬁy%@l ion bfuen-Wéxel awertiany osiflhee in place of.
t hus-obtained anti-fogging optical menber for the
biplBf¢troethasydi ppedl) propyliitiagi€édds, sohytrodysfis and
met hyl ene blue (pH 4) for one mnute at 25C, it was

cohigsedtfon deffenpbesobyednanlit thsomesutieani sglution was
apparatus (bath capacity: 2.6 liter; oscillation

- aifnegyenat etndtEucart W pUhced20aW ohidd £8oi Blontent
purified water and, then,

became 0.15% by weight, to thereby obtain 150 g of a treatment

I_ '11qu1d I. -

S A portlon of the treatment liquid I was diluted 20 times
bypurlfledwater and, then, analyzedbyusingan LC_/MS toconfirm
that a corﬁde.’nsate which is a dimer or. a higher ?olymeric body
was present thérein and also that a ratio thereof in_.the entire
_solid_content was 52%'by weight.

Hereinafter, embodi:_tﬁents of anti-—foggiﬁg articlesineach
of which an anti-fogging film was forme’d.ohr a base material
. byusi'ng'an.yone of the anti—floggingtreatmer‘lt li_quids (tr_ea.tment
liquids.A to I) és,described above and methods for produ_cinq
the anti—fogging articles will be deécfibed. -FPurther, as .for
base___ma,terials, a'plastic lens for .spectacles,' aﬁ optical member

for a projector, an eyepiece for a.camera and a white board
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it was. confirnmed that the portion was dyed in blue
and, accordingly, that sulfonic acid was present.. An
angl e of contact of the thus-obtained optical nenber
for the projector against purified water was 5 or

| ess and-no fault in appearance such as cloudi ng was
noti ced. No change in reflectance was Step of

g BPPL It ORsOf base material surface by spin coati ng:
The treatnent |iquid C was dipped in a 1.6N potassium

hydr-oxi de solution for 3 mnutes at 40C and,
thereafter, an optical nenber for a projector whi ch

(g§gﬁﬁﬁg210|ently rinsed wth purified water was
prepare The t hus- prepared optlcal menber for the

r.Qj ec led with the t liqui B by. .
E‘%ie?goﬁ YN %ﬁf" OTy K280 84 it Eﬁr%ﬁ‘c& ¥r‘fglp Coa)élng
treatnment i UId by usi.n the pi n .coater,
optiéﬁ %HE' rm@ﬁérlﬁao Bﬁ&ﬁtwés §8Fz$86ySHeCtaCles
vacuum chuck in the center or thereabout and, th

haying athird FRALEn™ PREATI2RAS ~SRELLEGIRRI Tielh t(ou\w*aermost
~rotated at a rotation rate of 500 rpm and, thereafter,

1agigeh bagrat§ 89 vielsltHel o raste Bl%fe%on%i’%ﬁéfﬁdSUPﬁRt ﬁ@VEREIGNr
- the optical nenber was rotated for 10 seconds at a
aviedtlailenfrem & edfk o 2G0gon garporaspin) ofds anepacreds Aplasma
portion of the treatnent liquid. Step of thernmal
t remgatemen vasopedfyrmadi hy: ofder opt icdldamenber fhoe thereof.
projector applied with the treatnent |liquid C was
Costddad ons @ thatheaip] aGintaC Wrada tagerity peerd ey miasitladwsf:or |
one hour at 120C to conplete a reaction with a base

natetrabtmgheppegs@@@@erslQnT@&rfunctlonal group into
sul foni.c acid group: By being. in contact mnth ozone
.mﬁteﬁntﬂoaﬁb%ﬁoﬁngﬁégnﬁry air;
'-dlstance between electrodes: 24 cm;
.power output: DCIKV; and
treatmeht time.period: 15 secQﬁdsu
.The plastic lens for spectacles‘subjected to the plasma
treatment was dipped in the treatment liquid A and appl;ed |
therewith while the lens .was pulled. up therefrom by a
constant-speed pUlling4up-apperatus at a pulling-up rate of
.ZO'cm/min.. |
Step of thermal treatment for dry—curing:
ThepiasticlensforSpecteclesappliedwiththetreatment
liquid A was steod in e hot airrcirculaﬁingétype thermostat
for‘4 houfs at 60°C to'complete a reaetioﬁ.Witila.baeelnaterial

.and, as a result, an anti—fogging lens for spectacles_was
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gas was di ssol ved (ozone content being 70 to 80 ppm
for-20 mnutes at roomtenperature for performng an
oxidation treatnent, a sulfide group was converted
into a sulfonic acid 44 group, to thereby obtain an
anti-fogging optical nmenber for the projector (Sanple
Cbnflrnatlon of the presence of the sulfonic. acid

o smsPaduct ed by performing dyeing by nethylene.
© %% Arg b a pgrtlon of . the thus-obtained

ant[Achgg :ﬁﬁaddﬁﬁacEE%QeEhfthu%h%bQ%Qh%@tQﬁtﬂa§ogglng

di pped 1 aqueous sol ution net hyl ene

_1eq2$ :FLH% e CPALOAECOET bah g SRS (Hadpos and
< Sahec %‘ga iaBottg i g 1 g&@l;tfgéea;%ea%%nge
then it was_confirned that the port

a5 | AEPUELRGY . Bddissngry SRR S Porh e 82 GX8%noticea

present. angl e of contact of the thus-obtained
be€%¢¢nf%§§@ﬁ@ @@3.%%tern%m%e¢r$%ﬁm%%% proj ector agai nst
- purified water was 5 or less and no fault in -
~appearance such as cl ouding was noticed. No change in
refl ectance was noticed between before and after the
(Exampteedl . (Exanple 4) St'ep of application on base
- material surface by dip coating: As for a |lens
- gmieoifapr hiaset inat enits ge pagepliadtswrfarsbyfspin coating:
spect acl es .having a hard coat filmand an

ant iar efﬂtﬁﬁapnnentbdﬂnf(c&utaelprmtedtaaytemﬂde:hngraal d2bipled) in
(trade nane: SEI KO SUPER 'SOVEREI GN;, avail able from

a 1S%ﬁ(?o%%%%@uﬁoﬁ9@f@£i@@)Sd’ﬁ&ﬁt@ﬁ%&eg mirfhtdA8HB40°C and,
' treatnent was .perfornmed in order to clean a surface :

thereafter, sufficientlyrinsedwithpurifiedwaterwas applied
with the treatment‘liquid.B by a method'asdesc:ibed below by
usiﬂgfa~spin coater.__Namely, fhe_opfical member for the
pfojectofwasseizedbyavacuumchuckinthétenterortbereabout
énd;‘then,_S ml of the treatment liquid was ejected while it
was rotated at a rotatioh rate of 500 rpm and, #bereafter, the
optiéal member Was,rofated for.lo seconds at a fotation rate
'of25b0rpmtqspinoffanexcessportionpfthetréatmentliquid.
.xstép of thermél treatment_for dry—curing:

The obfical meﬁber for the‘pfojectof'applied with the
‘treatment liqﬁid B was stood in_a.hot air circulating-type
thermostat for oﬁe hdﬂr'at'120°citb comp;ete”a reaction with
a Ease méterial. - | |

_Step_of-convefsion of functional group into sulfonic acid
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thereof. Conditions of the plasma treatnent were as
follows: 45 treatnent pressure: 0.1 Torr
i ntroduction gas: dry air; distance between
el ectrodes: 24 cm- power output: DCLKV; and treatnent
time period: 15 seconds. The plastic |lens for
spectacles subjected to the plasma treatnment was
1H_p.ed in the treatment liquid C and applied
erewith while the Iens was pulled up therefronlby a

52?2%3% B U LR PERRIALAS. 2o B d DO, s
oS E A R b el eSS ﬁzgﬁﬁ’&w%
C|r ul ating pe thernostat for 4 hours at 60C to
ét§°§ ﬁ@é@ﬂp8ﬁa® g &%aséoraPerfarniggganagxpdation
result an antl-foggln | ens for spectacles was :

CROAAGISY ESAMBFETR)ITIUP AiHg) EOBF CEbRTathTorA SHa fonic acid
t hus-obtai ned anti-fogging |ens for spectacles

graydi ndte fdianabed oRdedn wEs agtér floggd ngnarti cadsmember for
~confirmed that there was no fault in appearance such
 thes relcgefitny. - FamHer 2)no. change in refl ectance was
noticed between before and after the treatnent.

(Exafphé¢ ispna$tiep of Eppiprestnore ofi basewidteriakcid group
- surface by dip coating: An optical nenber for a .
wapr apaduotevhbghpaasodhppediyeidd by methylene blue.  Since
méthyleneblueformsanextremelystrongionicbondwithsulfonic
acid, it is well known that, when the sulfonic acid group is
present, it isdyedinblue. Afteraportionofthethus—obtained
‘anti~fogging optical member for the projector was dipped in
‘2 1mM aqueous solution of methylene blue (pH: 4) for one minute
~at 25°C, it was rinséd.for'B minutes by‘an uItrasohic cleaning
apparatus (bath capacity: 2.6 liter; oscillation frequency:
45KHz;andoutput:12OW)filladwithpurifiedwaterand,then,
it was confirmed that the portion was dyed in blue and,
accordingly,; that sulfonic acid was present. . An angle of
contact of the thus-obtained optical member for the projector
against purified water was 5° or less and no fault in appearance

such as clouding was noticed. No change in reflectance was

. found between before and afﬁer the_treatment.'

IExample 3)
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a 1. 6N potassium hydroxide solution for 3 mnutes at

40' C and, then, sufficiently rinsed with purified

wat er was prepared. The thus-prepared optical nenber

for the projector was dipped in the treatnent |iquid,
"D and applied therewith while it was pulled up

therefrom by a constant-speed pulling-up apparatus at

Ei rﬁ@*‘abk' trrz;artqto% oh b?a%&ﬁé%@lagsqp:icgcég 99PN coating:

or dry-curing: The optical nenber for the

pr o] 13?4 Ocrr drid l"fﬂqturlcf ke .y ea 'Eit ihi quideR %§a551um

stood Tn a ot air 'c cuIatlng t t her nost at
one hou 120' to co I i on, W
hy QBB A8l So r G BRpuTES Bt %éadr%gt%lsﬁeégr 3 an

or the projecto alned
S %@mka%tfjéa 2 GhESLOt NS P e (Sam g Sl 1 Mloca
optical nenber for the projector_against purified
wiGatRir Weke b vaker yas aﬁap# fas %fﬁ%@ﬁeﬁaﬁ%spélcal
was no fault in appearance such as cl oudi ng. Further
melpe £ g bhe PTafd @atas aeRl Het edd bRe s Py dial
and after the treatnment. (Exanple 6) Step of
B tappbindtd epioredasr natler rsrach@nprla@@wrupﬁ tthatirfgtment
A white board glass which was dipped in a 1. 6N
11 got dsisy uns hryglrithe depigolagdtmr f tre dptiivatlemeabesr Goc the
and, then, suf f iciently rinsed with purified water
pru@écpmﬁpaseéliﬁﬁbyhwaqmumnhmmk1mhha£dntﬂnbgtaggewb9ut
- dipped in the treatnent liquid E and applied

and pefieaw | B Wl be the\/\@ﬁe@tlllnéﬁd upgtihérnedfs andntead while it
const ant - speed 47 pulling-up apparatus at a pulling-up

| wak %tcﬂ:anedZQthTkﬁkﬁtloﬁtm@foﬂ beo aim hﬁaatﬁfﬁé&eimer, such
dry-curing:
rotatlanwasheldforZ3secondsand,further,theoptlcalmember
- was rotated-for 10 seconds at -a rotation rate oﬁ 2500 rpm to
:spin off an excess portion of the {reatment liquid.
Step of thermal treatment for dry-curing:

The optical membet for the projector applied with the
treatmgnt liguid C waé stood in a hot air circulating—type
therﬁostat for one hourrat-120°c to‘complete a4 reaction with
a base material. ‘ |

Step of cphversion of functional group into sulfonic acid
| group:
By being.in contact with ozbhe;water in which an ozone
: gas was dissblved (ozone‘content being jO to 80 ppm) for 20
g minutes at room temperature for performing an oxidation

tréafment,_a sulfide group was converted.into,a sulfonic acid
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The white board gl ass applied with the treatnent
liquid E was stood in a hot air circulating-type
‘thernmostat for one hour at 120C to conplete a.
reaction with a base naterial and, as a result, an
~anti-fogging white board gl ass was obt ai ned (Sanple
6). An angle of contact of the t hus- obt ai ned

o800, 199G i boardl, dlass A08)0] UL CRIBLY ror

was con ere was no

%?1#%9ébggpe?%dTéféSyhas as ploudlngh Further, no

ref nce notlced bet ween before and
after t treat nent

le 7) | i cat.ion_
o b T S S At SRR D %ﬁﬁgsul L i aroup
- for a caner whi ch was .subjected to a
wag SANBHtS |bY6@e§586ﬁ1&§gv\&¥ebP€p]aYé?aerg%yjaef‘beaéelue Aiter
- material. Conditions of the plasm treatnment were as
2 PRFEARS: O F bk Fene-pbeasned andir frsiding PREL6abdtgwer for
gas: dry air; distance between el ectrodes: 24 cnm- -
thsoprep] @Gﬁp@twafﬁ)@lmedam a tetamemoud gelpeippdf Bothylene
seconds. The eyepiece for the canmera subjected to the
blpleaspH: 4) cfatrmend mindere bhe? 5fqr everd$ aiedecondr t3 anautes
was dipped in 48 the treatnent liquid F and applied
bt BereMi tdsarhi d elthe iageppeceathor(Hatd capeecatwas .6 liter;
pul l ed up therefromby a constant-speed pulling-up
oaanxmaﬁuﬂh.&&eQueubwlng5uﬁaxﬁtepru2@utﬁin2@vaEealeE.w1th
thermal treatment for dry-curing:
purified water and, then, it was confirmed that the portlon

was dyed inblue and, accor‘dingly, that sulfonic acidwas present -.
_An angle of contact of- the thus-obtained anti-fogging optlcal
member for the pro;| ector agalnst purified water was- 5° or less'
" ‘and no fault in appearance such as clouding was notlced. No
change in reflectance was_noticed betw_eeri before..and after the

treatment.

(Example_ 4)
Step of appli_cation on base _material surface by dip coating:
Ae for a lens _materilal- (base material), a plastic lens_
for spectacles h.aving a hard coat film and -an anti-reflection
ﬁf_ilm ‘(outermost layer being 8i0, fi’lm)_ (trade name: SEIKO SUPER
SOVEREIGN;-Iavailable from-éeiko Epson.Corporation) was.prepared.
- A plasma treatment was performed in order to clean a eurface.

' thereof. Conditions of the plasma treatment were as follows:
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The eyepi ece for the canera applied with the treatnent
liquid F was stood in a hot air circulating-type
thernostat for one hour at 120C to conplete a
reaction with a base material and, as a result, an
anti-fogging eyepiece for the canera was obtai ned
(Sanple 7). An angle of contact of the thus-obtained

antlt;ég%ﬁégknﬁ?g§g£§§ gpfltfgkfanera agai nst purified

ter was ess - was ‘confi r nmed that t here

ﬁgscgga%g_$?F1%Rr§£$an9é§e gych as cloudi ng. Further,

r ance’ was 'hoti ced between before -
and after th t reat ment ar ve Exanple 1) Step
of & F?ﬁﬁ? F O Pas ?ﬁ#ﬁﬁ#%ﬁ g%%ﬁﬁ%e by dip coating
and step of thermal treatnment for dry-curing: A white
boarRP¥f Bs¥ it eh MaS i ¥ in a 1. 6N potassi um
hydr oxi de solution for 3 m nutes at 40C and, then,
suf fEeeREReNt rf Hee s 11 putk f5eePR@t er was di pped in

. the treatnment liquid G and applied therewith. while it
was Put Iddsip a henef fomanectaotst gibJispéed bolihismglasma -
apparatus at a pulling-up rate of 20 cm m nute. The :

treesmbétanwaphilippbdaid ghassreasmenbodignid Koengi mpplied
circul ating-type thernostat for one hour at 120C to be

thdfyweuhedvtands &hea Yasdl wasanpabledf aggi hhewvhifrem by a
board gl ass was obtained (Sanple 8). An angle of

cofi@BhAet spéed hsul hitsy-obb adped- @inds -0 ggipig Ming-eich carte of
gl ass against purified water was 10 and it was
20CeRfhiAed that there was no fault in appearance such
.as clouding. Further, no change in refl ectance was

_éﬁ%ﬁ‘%%’%H%ﬂmﬁﬁléﬁgéﬁﬂ%nt for dry-curing:

TheplasticleﬁsfOrspectaciesappiiedwiththetreatment
liquid_c was étood in a.hot air circulatiﬁg4type thermostat
fo.r 4 hours at 60°C to complete a reaction with a base material
and, as a result, an anti-fogging lens for .spectacles waé
' obtained (Samplé 4y, | |

An angle of contact of the thus-obtained anti-fogging -
léns fér_spectacles agéinst purified Gaterwas 5°'of less and
-if.was COnfirﬁed that there was no fault in appearance such
aé.élouding. Fu:ther,-no,ghange ih reflectance.was'hoticedh

between before and after the treatment.

(Exanple 5)
. Step of application.oh.base material surface by dip coating:

An optical member. for a-projeCtor which was dipped in
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and after the treatnent. (Conparative Exanple 2) Step

of application on base material surface by dip coating
An optical nenber for a projector which was dipped in

a 1. 6N potassium hydroxi de solution for 3 mnutes at

40C and, then, sufficiently rinsed with purified

wat er was dipped in the treatnent |iquid H and

2 AN 8 thBen e i a1 & ido MBS dilebeds iy akr o0rd¥ng,
©a constant-speed pulling-up apparatus at a pulling-up

tHet £ aff 20 o . v i9tR afi dheruval £ itd e M whel prepared.
dry-curing: The optical nenber for the projector

THP Rhhed et delieob t eak Medmbd AW Br¥as$f 006+ REA Rebped

air circulating-type thernostat for one hour at 120C
11f QHRP 1 doalined 1300 BOBPL AL S fp f LAS AL M I 23S i ¢ was
materi al and, as result, anmanti-fogging optica
r. f ' o). ect or )t ai ne le 9),
PR e e B S RO T ot Aot B R AR P e ot
optical. .menber, for t roj ector against purified
At éjru%vﬁsng 1% hid§ toﬂgsooc%%%d that there was =~
| ight clouding in 50 appearance.. Further, while .
35? e@?aﬁggrgﬁgoﬁ@eﬁgﬁéggh%Péoﬁryﬂégré%gbefore t he
treatnment, it was increased to 8% after the _ . '
't r ealRBNPPLECEApREPBPRYe fOEX ARGl BTlYeStep apprlied with the
- application on base material surface by spin coating:
treagmend Hdard 4yithder st edpdhaln dit pell 2kr agirgntating-type
pot assi um hydroxi de solution for 3 mnutes at 40C
thamdho stther €afrt ene hsutfati N0y td eeeglwitehapneaéteédn with

‘water was applied with the - .
a basematerial and, as a result, ananti-fogging optical member

.for the projector was obtained {(Sample 5}.

© An angle of contact of the thus-obtained aﬁti—fogging
optical' member  for the per.ectlor' ‘against purified water ‘was
5.°. or less aﬁd it was confirmed tha’e there was noj fault in
appearance such as clouding. Eurther, no chahge in reflectance

was noticed between before and after.the tfeatment.

(Example 6)
~Step of.. application on base m.aterial'surface by dip eoating:
iy white board e{la_ss which was dipped in a 1.6N potassium
hydfoxide solution for 3minutes at 40°Cand, then, sufficientliy.
-rinsed with purified water.was prepared. .-The' ,thus—pre'pared
.Whit.:e board glass Was d.ipped in the.tre_atmer-lt li_quid E and applied

therewith while it was pulled up therefrom by a constant-speed
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treatnment liquid | by a nethod as descri bed-bel ow by
using a spin coater. Nanely, the white board gl ass
was seized by a vacuum chuck in the center or
t hereabout and, then, 3 ml of the treatnent liquid
was ejected while it was rotated at a rotation rate
~of 500 rpmand, thereafter, such rotation. was held
pufDing-seconserands subsesuentdysud heatwhidfe doanmd mglass
- was rotated for 10 seconds at-a rotation rate of 2500
JHRIB tox SR t3R a@%eRTS e Wrgn frikige treat ment
liquid. Step of thermal treatnent for dry-curing: The

whi t@, b ri_@egl!)@‘%]?d appld dppitikd Dethraat merk thiew diqhid

was stood in a hot air circulating-type thernostat for
1! 2150C 40 COMRLPL A Pd AAf1d Whthdad D3R one
E "%g\fesrtjlb%ﬁ(l%aﬁp e Ai%ic%] angl e o# ntact of the .

t hus- gtgi ed anti-foggin mhite.%gargggiass agai_nst
hoRE Y 160 el FOMRL eHS AP TR SaP: P rietPs ARE ehgre s
was no fault in. appearance such as _clouding. 51 .

25 R EHEH 1 10 G Vs D9 gRT PORFSLPAAES BRFoPRTaLTeS
after the treatnent. By using a nethylene blue dyeing
(S#R+Rd®) dyeing of the anti-fogging white board gl ass
was attenpted; however, it _was_not ded.(Qm?maﬂve
" Exanpl eng)lesiedp contagh iodattiben thspabeaiaedr pRF1-togging
surface by spin coating:. A white board glass which
whitas Hbapedyiasa dgaiBh tparassiiad vathoxade Sobuot less and
_ for 3 minutes at 40C and, thereafter, sufficiently
it rwas ecbmif itnglirtifate dheatee wagasicafgiuiléd ini eppergance such
‘treatnment liquid | by a nmethod as described bel ow by
- asuslegding. Further, no change in reflectance was noticed
between before and after the treatment.
{Example 7)
Step of applicatibn.on.base:matérial surface by dip coating:
An eyepiece for a camera.which]was-subjeCted.to a plasma
tréatment for 60 seconds was prepared as ‘a base material.
Conditions of the plasma ﬁreatment were as follows:
treatment pressure: 0.1 Torr;
introduction gas: dry air; -
distance between electrodes: 24 cm;
power output: DClKV; and
treatment time period: 60 seconds.

The eyepiece for the.cameré'subjected to the plasma

treatment under the aforementioned conditions_was'dippediin
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spin coater. Nanely, the white board gl ass was seized
by a vacuum chuck in the center or thereabout and,
then, 3 ml of the treatnment liquid was ejected whi | e
it was rotated at a rotation rate of 500 rpm and,
thereafter, such rotation was held for 3 seconds and,
subsequently, the white board glass was rotated for

tHd rseaends tali q.1PFaldPlp F@tl@d%h@@@lﬂp%&@e S eyefﬁece
an excess portion of the treatnment liquid. Step of ™ -

f&Peﬁﬂ?|c$ﬁ§¥gr%ﬁ§ 5Q lQ&yuﬁuthQQe 156 ﬂ@'%ecgﬂgéggg speed

gl ass applied wth the treatnment |qU| was

r,
ol % %wcp JSH A PR ARSI Al Lo A
bel n th +a contai ning gas in
%%eghoan o § ﬁgéegl & 'aﬁytﬁuanngkygen gas
(ozo content beln 200g/ nB) for
for G SRRPRGCant o Hat 1 At R AR | w&%hibsbffreatment
obtajn an anti-foggi ng. white board %Iass Sampl e 11).
i Enddisos toPck RS pr BeEngérof LtREBLEGERER ¥P§clRermostat
group -was conducted by perform ng dyeing by nethyl ene
foyl oee hafureat 12036rttd opmplethe rhastobhaiitdda base material
anti-fogging white board glass was dipped in a 1nv
argquesus Wkl .opnofniét ivbenagbevec{ pee Zr fidve opmera was
mnute at 25C, it was rinsed for 3 mnutes by an
ohilatimasioniSamgllearfilng appar atus (bath capacity: 2.6 _
liter; oscillation frequency: 45 KHz; and output: 120
W .fBhl edgdet 8f pontacedofatke tivds-sheaineéd sasi-fogging
confirmed that the portion was dyed in blue and, -

ey@?‘i@%@' RELYEhd NadmsStH QM iG AC b rIaS oRI REEBL: wadiEapgl fess
contact of the thus- obtalned anti-fogging white -

'an@‘)ﬁlff QlalSHt %ﬁf@gﬁéﬂsﬂhaﬁi«lth@rﬁdwﬂ\@trﬁf f%§t71r9&pb@§%aﬁ@:@ such |
no 1au
- as clouding. .Further,-no change in reflectance was notlced

between before andiafter the treatment.

(ComparativelExample 1)
~ Step of application on base material surface by .dip coatihg.
.and.stép of-thermal treatment for dry—curing:

'A,white baard glass ﬁhich:was_dipped.in a 1.6N potassium
hydro#idésnlutianfor3hdnuteéat40%3and,then,sufficiently
rinsed with purlfled.water was dlpped in the treatment liquid
G and applied therew1th while it was pulled Gp - therefrom by
‘a constant-speed pulling-up apparatus at a pulling-up rate of
'ZO.Cﬁ/minute; lThe'resultant white board glass waa stood in_'

~a hot air circulating-type thermostat for one hour at 120°C
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I n appearance such as cl ouding was noticed. No change
in reflectance was found between before and after the
treatnent. (Conparative Exanple 5) Step of application

- on base material surface by dip coating: An eyepiece
for a canera which was subjected to a plasma treatnent
for 60 seconds was prepared as a base material .

to %‘ngl‘;e[l%eefaﬂ@e Eo %Sg@sﬁﬁﬁatﬁ@nﬁ@fi%g%ﬁﬂgohh@ﬁ@ board

treatment pressure: 0.1 Torr; - introduction gas: dry

L £ d _
1t iy BicsRbotugEn lept fodes: 2¢ om | pover
Secg}pgsntgﬁgat B EBhEREL! 81 NS, ERRLA,SUOhen! e LOrbhg ng

pl a € aforenen |one con

was dipped in the treatnent_Jigquid E and .
Wh%%r@ﬁlf% Wase Etgr?elfé%feﬁ?%eflef%rwaﬂ% @éﬁeﬁg’g g it was

puIIed up therefrom by a constant-speed pullln
30 bB2 A hETETAT RY-La riat B ABPE365BRP ML 24 GpOBFing -
thernal treatnment for dry-curing: The eeﬂplece for tg
Fugkiret a Tepphrageniehrehbe¢Fene ararrs Notdees BoRES Lt BB ore
~in a hot air circulating-type thernostat for one hour
. ancta o tithe onpgadiieent + eaction with a base materi al
and, as a result, an anti-fogging eyepiece for the
canera was obtained (Sanple 12). (- An angl e: of
contact of the thus-obtained anti-fogging eyepiece
(Cfatdel warmtanmgai st purified water was 5 or |ess
and it was confirmed that there was no fault in
RARRearanes] stghion on base material surface by dip coating

An optical member for a projector which was dipped in
'a.1.6N'potassiunlhydréxide sOlution.for'3 minutes at 40°C and,
then, sufficiently rinsed with purified water was.dipped in
_-fhetreatmentliquid}Iandappliedtherewithwhilejj;waspulled
up therefrom by a cohstant—speed_pulling—up apparatus‘at a
pulling—up rate of 20 cm/min.

Step of thermal treatment for dry-curing:

The optlcal member for the pIOJector applled W1th the
treatment liquid H was stood in' a hot a;r circulating-type
'thermdstat for one hour at 120°C to be_dry—gured and complete
areactionwithakmsenmterialand,asaieSult,anantiefogging~
Optical member for the projector_was-obtained (Sample 9} .

An .angle of contact of the thus—obtainéd anti-fogging

optical member :for the projector against purified water was

12° and it was confirmed that there was slightaclouding in
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"as clouding. Further, no -change in reflectance was
noti ced between before and after the treatnent.
Preparation conditions of the anti-fogging articles
(Sanples 1 to 12) in Exanpl es and Conparative Exanpl es
as described above are shown in Table 1. o0 s~a oU)43
-HUroro wHs3 SO U) 000 04~10%:4 U)J-)rl00 c-)0 OiUu

a4 ookl HUNQ@e .S wirille Po€1ledtance on one face thereof

was 5% before the treatment; it was increased to 8% after the

treatment.

(Comparative. Example 3)
Step of application on base rﬁaterial surface by épin coatihgi
; Ahwhite.boérd.glass which was dipped:in a_l.Gﬂ“potassium.
hydfoxide solution for 3 minutes at 40°C and, thereafter,
sufficientlyrinéed with purified water was applied with the
treatment 1iquid I by a method as described below by using a
spin coater. Namély, the white.board glass was seized by a
'vacuﬁm chuck in'thé center or thereabout:and, then, 3 ml of
the treatment liquid was ejected thie it was rotated at a
‘rotation rate of 500 rﬁﬁ‘and,xthereafter{ such rotaﬁion,was
held fqr 3 seconds and, subsequently, the white board glass
was rotated for 10 seconds at.a rotation rate of 2500 rpm to
 spin off an excess portion'of the treatment liquid.
Stép of thermal treatment for dry—éuring: ..
-_-The white board giass‘appliedﬁwith the treatment liquid
I wés-stood in a hot air circulafingwtype thermostat for one
' 'houf at 120°C to cOmpiete a re.actio'r_l with a b;ase.m-ate_rial' (éample
10). o | |
An angle of contact of the thus-obtained anti?fogging-
white board glass_against pufifiéd‘watéf was -43% and it*Was

confirmed that therewas no fault in appearance such as clouding.
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| Further, there was no change in reflectance before and after
the treatment. By using amethylene blue dyeing method, dyeing
of the anti—fqgging'white board glass was attempted; however,'

it‘was not dyed.

(ComparatiVe Example 4)

Step of applicaﬁion on base matériai surface by spin coating:

A white boara.glass which.Was'dipped.in a 1.6N potassium

. hydroxide solution  for 3 minutes at 40°C and, thereafter,
sufficiently rinsed with purified water was applied.with the
treatment iiquid.I by a method as described beiow by using a
spiﬁ coater. Namely, the white board glass was seized by a
“vacuum chuck in the'center or theféébout ana; then, 3.ml of
the treétment liquid ‘was ejected while it was rotafed_at;a
rotation rate of 500 rpm'and,_thereafter, such rotation was
held for .3 secondé and, subsequently, the white board glass
was rotated fér lOlseconds at a rotation rate_of 2500 rpm to
"spiﬁ off an’éxcess portion of the treatment-liqﬁid. |

Step of thermal treatﬁent for dry-curing:

l The white board.glass aﬁplied‘with the tréatment liquid
I was stood-in a hot air cifculating—type thermdstat for oné
'hqurrat 120°C to complete'a reaction with a base material.

By b'eing in contacf with an 0‘zone~contaiﬁing gas in 'wh_iéh
"'.an loz‘one gas w_és dilute_d with an oxygen gas (ozone content being

- 200g/m”) for 10 minutes at 90°C for performing an oxidation

52



OOH roUri43-PU .-1Ho}{U 044U H P-PUY(va) UJ) U) - P
4)U U -Hn-HnU U 43. (aF-111QJ-)0ro 004 R44 U) OHaOHaW
-4 0 Cl1m rororord rl NwW' 04 rorororo

trea'tmén't,_ to thereby obtain an anti~fogging white board glass _
(Sample 11). | |
Confirmation of thé preéenCe-of the sulfonic acid group

was conducted by performing dyeing by-methylene blue;_lAfter :
a portion of the thus—obtaiﬁed anti-fogging white board glass
Was_dipped-in a 1lmM aqueous solution of methylene blue (pH:
4) for one minute at 25°C, it was rinsed for 3 minuteé by an
_ultrasonic gleaning appératUs (bath capacity: 2.6 liter;
oscillation frequency: 45 KHz; and output: 120 W) filled with.
purified watér and, tﬁen,'it was confirmed that the portion
wasdyedinblueand;acéordingly,thatsulfonicacidwaspresent.
An'angle of contact of the thus—obtainedIanti—fbgging white
- board glass against purified watér wasFF’or less and no fault
in'appearance such as-clouding was'noticed. No chanéé in

reflectance was found between before and after the treatment.

(Comparativé Example 5)
" Step of applicatiof;on.base:material surface by dip coating:
| An eyépiece for a camera.whichjwas subjécted to a plasma
' treatment for 60 seéOnds was prepared as a base material.
'Conditioﬁs of the plasma treatment were.as follows:
treatment pressure: 0.1 Torr; |
introduction gas: dry air;‘.
S distance betweeﬁ eleétrodes: 24 cm;

. power output: DClKV; and
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tfeatment time period: 60 seconds.

The eyepiece for the camera subjected to the plasma
treatment under the aforementioned conditioﬁs was dipped in
the treatment liquid E and applied therewith while the eyepiece
for the camera was pulled up therefrom by a constant-speed
pulling~up apparatus at a pulling—up rate of 20 cm/min.

Step of thermal treatment for dry—cﬁring: |

The eyepiece for the camera applied with the'ﬁreatment
liquid E was stood in a hot air'Circulatihg4type therméstat
- for one hour at 40°C to cémplete a reaction wi.th a.base material
and, as a resﬁlt, an anti—fogging‘eyepiece for the camera was
" obtained (Sample 12} . | |
.t An angle of contact of the thus-obtained anti-fogging
eyepiece fdr tﬁe camera against purifiéd.water'was 5°or lesS
and it was confirmed that there Was no fault in appearaﬁce such
'as clouding; Fuither, no change in ieflectance.was noticed
.between before and aftér the treatment.

j‘PreparaEion conditions of the anti—fogéing_articleg
(Sampleé 1 to 12) in Examples and Comparative Examples aé_

described above are shown in Table 1.
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UNuUW Further, optical articles as obtained in the

af orenenti oned Exanpl es and Conparati ve Exanpl es were
eval uated in accordance with eval uati on net hods as
descri bed below The results are shown in Table 2. As
for evaluation itens, adopted were an initia
anti-fogging property, an anti-fogging durability, a
SCrafehc K &S) St ape8cad Walmlidllad N akestod nieddyeimg the
test. Eval uation nethods of respective evaluation

éfbk@ﬂ@n@[@nggsCERQ%ElQ@'oﬁhd(EE@hﬂékhﬁﬂv€EtEgﬁhpﬂﬁbti@bre
anti-fogging property: A sanple stored at 20C was

evéiagéé rffdac%cq%ﬂ{br&,rbv WiQﬁ”EGEl?Etﬁggfﬁgﬁg&g ald gescribed

eneration o 0ggi ng on a surface sanpl e was
i sual ins . intensi OO NFMNBS va]uat
bol o BB e BB RS et SO0 St ion
..Criteria: 0 No fogging.appeared at.all. A '
LG8 0 pBERPEATRRRS 291 10F 08 Aave e opeati ] pPSEPTERT Ty 20
roblematic); and X; Fogging, did not gisa pear even -
 anBi T ePIB LRI GO bbby, & A526dCIARE PP bYGIRg @ Warer stain
- durability; After a surface of an article was rubbed. ..
tesboendi reiNging kedbh (FeykidEleRdtPERRCOGFt RTa SSRGS Ve
500 g being put thereon, it was sufficiently rinsed
evaiuhtpori i fedswarer daaaribeénbedipVed. The resul t ant
article was stored at 20C to be a sanple. The sanple
was transferred to an environnent at 40C 90% RH and
_(Evaluation method)
Inifial anti-fogging property:

A sample'stbred at 20°C was transferred to an environment
at 40°C 90% RH and generation.of fogging on a surface of the
sample was visually inspected. An intensity'of fogging was
- judged based.on the followiﬁg 3—step_evaluation criteria:
O: No fogging appeared at all;

A: Fogging disappeared after 2 minutes have elapsed
‘(practically;problematic); énd
X: Fogging did not disappear even after 2 minutes have:

elapsed. -

: Antiffogging-durability:
_ After a surface of an article was rubbed 1000 times with
cloth (made of'cotton) with @ load of 500 g beiqg put'thereon,

itwassufficientlyr'insedwith'purifiedw_aterand;then,_dried_T
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generation of fogging on a surface of the sanple was
visually inspected. An intensity of fogging was
judged based on the follow ng 3-step eval uation
criteria: 0O: No fogging appeared at all; A: Foggi ng

di sappeared after 2 mnutes have el apsed (practically
probl ematic); and X Fogging did not di sappear even

L Lol 2 (UGS DA a8l @bsedy Seraleh tepLolanag A ¢

surface an optical artlc € was rub
%ﬁgqpa§tteleen¥fgfr tp% laoeglgxpgfo 1mekrgt e%gfgo“giu%ﬁaos%egﬁ and
I p i tign r| en
Lkt %sf"é‘f‘g%%rlﬁﬁséﬁa% SR o3y ﬁ b B s Seuatry
of scratch wer,.e er at ractlcal roble
ffn S TR MR ARIS, P od Bl befan Wigha B8Rl the
£ nerateg3 Water.stain test: Tag water was allowed to
SR Ui bt ¢S T8 i cl e 'and, then,
: the surface thereof was. dried and, thereafter, any
- r esi QralNgrelfegd g o?PR?ier%filr&fac%lJtMer eof was tried to
be 59 wiped off by cloth.. An evaluation was conduct ed
based: oﬁQQGﬁﬁmldbﬂﬁp@e@redeafaeroz Atlnutess diave elapsed
‘materials were able to be wiped off; A A part of
nregtdmlhmmqka]@na@rm)ummc( pract i cal | y :
probl ematic); and -
X: Fogging did not disappear even after 2 minutes have

'elapsed

Scratch resistance:

. A!surfete of en optical article was rubbed 50 times.with
a #0000 steel wool with a load of 1 kg being put thereeh. An
‘inteneity of a scratch was judged based on the following __3-step“
ﬂ”evaluation criteria: | | |

0 No_scretch-was.generated et all;

~A: 1 to 10 fine streaks of scratches wére.generated
(practicaily no'problem); and |

X: A multiplicity of fine scratches were generated.

Waterlstain test:
Tap water-waé allowed to drip on a surface of an optical
articleand,then,thesurfacethereofwasdriedand,thereaftert‘

any residual material on the surface thereof was tried to be
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, X Most of residual materials renmained. (bath
capacity: 2.6 liter; oscillation frequency: 45 KHz;
and output- 120 W filled with purified water and,
then, it was confirnmed whether or not the portion was
dyed in blue. An evaluation was conducted based on
the following criteria: Dyeing test: Confirmation of

- wi%§ﬁ &ff%ﬁf‘%@zo%.t hl@nsé’l}aflq,fﬁtﬁclﬁﬁmsgﬁgﬂauc’é@é wossueredne

performng dyeing by nethyl ene blue. Since

foff%ﬂ¥£§”?r?£@§i£9r”5 an extrenely strong ionic bond
W sul fonrc "acid, it is well known that, when the

sul fonic_ acid group is resent, it _is dyed_in_ blue..
et EPBRIGHT e BT hed e Eh 72 TR gut it WA ET O
oard gl ass was_di pped in a | mV aqueous . soj ution of

ot Y1 hS RIS it %uarloﬁna&%lrﬂi%nr@%nf@ Practigadly
rinsed for 3 minutes by an ultrasonic cleaning

rrapharatis) / 030%nhe portion was dyed; and X The
portion was not dyed. P UO Qo0000000k
~X: Most of residual materials remained. -

Dyeing test:

Confirmation of the presence.of the sulfonic aqid group
was conducted by performing dyeing by methylene blue. Since
méthyleneblueformsanextreméletrongionicbondwithSulfonic
acid, it is well known that, whenrthe sulfonic acid group 1is
présent; it is dyed in blue. After é portign of an obtained
anti"fogging.white board glass was dipped in a'lmM aQueous‘
sélution éf methylene blue (pH: 4) for cne minute_at 25°C, it
was rinsed for 3 minutes by an ultraéonic cleaning apparatus
(bath capacityﬁ-2.6_liter; oscillation frequency: 45 KHz; and
output: 120 W)_filled with pu:ified water and, then, it was .

-confirmed whetﬁer or not ‘the portion waéldyéd in blue. An
evaluatioh Was conduétedlbased.on the foilowing criferia:
._O: The portiom was dyed; and

X: The portion was not dyed.
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- Nm N@NNNO)o  fffRP itmmitmtmt(Omnt
Uuyuvyuyuvyuyuyuyuyuyuy x x 0O Fromthe results as shown

in Table 2, the initial anti-fogging perfornmance, the
anti-fogging durability and the scratch resistance of
Exanples 1 to 7 (Sanples 1 to 7 using the treatnent
liquids Ato F) were favorable, while the initial,

ant i -frogyi hige percfsorlmencas astiotne iamt Tabbdggi2ng the initial
durability of Conparative Exanple 3 (Sanple 10 using

artthie- fo@at me ple dfioquiaticel, ) thadrbianfd gy ity GGaapieity and the
using the treatnent liquid |I) were unfavorable;

sdiheraf ofees i dyarddead f Mxdiel sref ace 0f (g 1@kt iiIchke 7b¥sing
the treatnment liquid in which the organ05|lane

LHOBEaRRIBA L P qhBaSt 08e)SHbEETE AFQBte 18116 the initial.
noncoupl i ng position and/or the sinple vod y of the

artAATQ) i %f; ﬂéﬁcﬁ%an@é‘%n@ech%o%g%ﬁaﬁg?gof@aaﬂrbﬁlﬁtﬂ%y of

di-mer or the hi gher polymeric bo

-Cdﬁ%%ﬁCIGntEB%ﬁ%h%?@pR? %hﬁ oﬁgaﬂﬁﬁngokﬁgnEreggﬁent liquid

hi“IFi ¢gr oup

"y 40, R AR LETSP . e
o gASEHT AT AR PE LS, can e QL pCT, o)
by the treatment liquid in which the organosilane containing
at leést_one sulfur atom at the noncoupling position and/or
the simple body'df‘the hydrolysate thereof,.and.the condensate
which is the dimer or the higher polymeric body thereof are
diluted by the hydrophilic organic solvent, the sufficient
deﬁsify of the hydrophilic group can be obtained and, also,
| the anti~fogging treatment liquid capéble of forming the film
imparted with.the excellent anti-fogging performance can_be
obtained.

.FUrther, thé.initial anti—fogging.pefformance, the
| anti.—fogging durability and the scratch resistance of Exampie;
1 £0“7 (Samples 1 to 7 u31ng the treatment lqulds A to F) are
favorable, whlle the 1n1t1a1 ant1 fogglng performance, the
anti-fogging durability and the scratch resistahce Qf
'__Comparative Example 1 tSample 8 using-the treatment ligquid G)

- and Comparative Example 2 (Sémplea9 usingﬂthé treatment liquid

H) were unfavorable; therefore, since the organosilane

63



anti-fogging durability and the scratch resistance of
Examples 1 to 7 (Sanples 1 to 7 using the treatnent
liquids Ato F) are favorable, while the initial
anti-foggi ng performance, the anti-fogging durability
and the scratch resistance of Conparative Exanple 1
(Sanple 8 using the treatnent liquid G and - .

- coroaaiad el dxanphe i l(SanptenGtushagar@upldamepsltion -
liquid H were unfavorable; therefore, since the

and@f SARBSI dAnretavhi oy iat theasmeaner shkflurghstope dymeric
t he noncoupling position and/or the condensate which

bod dfNendi HpdrSryddte: hihgheb fpoky BId< ohotlye ehtlite weight
hydr ol ysate thereof is, based on the entire weight - of

of i %&%%%%%iﬂl%&%g, 1901y wigH tlo1kessthdam o ¥ybyeight,

~ weight,” the anti-fogging treatnment |iquid capable of
' [P0 Egﬁjflk atHRA tf?%#&éJ&a §1anb-F OGEH @ the £ilm
thép:e?irn1‘r1t']()lrmao e |91n \%l cﬁBt Ee ydr opt#i?il ic group i Sﬂ@ :
. efficientl n -t herel! »a(r}gie ﬂ%ﬁﬁ&lﬂé@ shrepgtdh the
: lm%?’]]at%%‘_hg%it%eﬁge%eg %gqtlhggggrlggc o% the arti cf]e are ,
' nhanced ' can be %%i%i?n, Furth i t i Dj. i i1
by SHRRY by Ber T Grrhasdeniny of handhlifeadd ghtietle itn
durabi lity of Exan Ies(l)tt 7 (Sanpl es 7_Usi
SEYHRS T HRUARDSS RIS o FFEE S RSB e BEhgT 1o T8 are
treatment liquid in which the organosil ane contai ning
enban¢eds¢anree st ¥R at om at the noncoupl i ng position
- and/or the sinple body of the hydrolysate thereof,
and Ruethndeisseethhiied tiel ARt Hr FRP IRy ReFE Hilpfse and
: pol yneri c body thereof are diluted by the hydrophilic
therayam of sad vehtdurap iddivaiod ERempherattbnmt’  EaHas 1 to
since no fault in appearance is noticed in Examples 1
7 usdnd thSatpeatndnt oiguidsAg-o Fe amectarasrablig quhe s reatment
" F), the filminparted with the anti-fogging ‘
1i gefd ahnRnLeh the organosilane containing at least one sulfur
atom at the noncoupling position and/or the simple body of the
'hydrolysate thereof, and the condensate which is the dimer or
\ thehigherleymericbodyfhereofaredilutedbythehydrophilic
" organic solvent méy contain the surfactant.
'Further, since ho fault in appearaﬁceris’noticed in
: Examples 1 to 7 (Samples 1 to 7 using the treatment liquids
A to F), the film imparted with the anti-fogging performance
formed by using the tréatmenﬁ-l’iquid in which the organosi.lane
containingatleastonesulfuratomeﬂ:thenoncouplingposition
and/or the simple body of the hydrdlysate thereof, and the

jcondensate which is the dimer or the higher polymeric body

'thereof are diluted by the hydrophilic'o;ganic solvent is
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formed by using the treatnment liquid in which the
organosi |l ane containing at | east one sul fur atom at

* the noncoupling position and/or the sinple body of
the hydrol ysate thereof, and the condensate which is
the dimer or the higher polyneric body - thereof are
di luted by the hydrophilic organic solvent is 64

esgixt ereeey yritii andndo@ves atpeipasn aotiopl chkracteristic;
characteristic; therefore, the anti-fogging white

- Hosoraer £ 108 A $ hbhavamg -tfheygiant | whDggi bgapear framncieaving the
(optical article) can be obtained. The reason why a f

‘arétill 4 £4 gy Bpp R et Wase JRART ialad drit iCamarahl ¥ obtained.
Exanple 2 -(Sanple 9 using the treatnment liquid H) is

THOPSHI6hGM Y @sahmatlnadpﬁé@fﬁ}{c@t« theneandensat @ohgabstlve

contained was large and a filmconstituting materi al

d |
SREACS PSSt poRelcr L i, RN LT e

| - ag ltﬂlé'tdﬁnAaﬁt(QmQ of hﬁ%ea{:léhgfes%gltggtgl’g%bdoﬂgzy cP%as large

ter stain resistance Scr at resi s ance

Vor, I e -f.oggi n _
«'}Zt erﬂ?%“a.cr%’n%‘@s%.t?ttéﬁ LS008, QUL E e e
tive Exanple 5 (Sanple 12 which used the
i quid -E and was hel d for one hour at 40 C

|n the SL g of a_thernal treatnEnt for drx curing
ver eFUGRP&Vor 4BI EX2REPES or 60 By (SHBPLEEI AgtPhé %%@ég the

- material applied with the treatnment |liquid in which
- trepémsngaddsioidse® EenFarnfRg aktichegobne durakilhtym the
- at the noncoupling position and/or the sinple body of
- watRE iAo §8hs bar he paditheandr 2 heh reshdsnsaeamshiavoiable,
the diner or the higher polyneric body thereof are
whdileutled dnt ittedyidroghickbé lotgantice selbeent thdnt hesistance
' and ‘the scratch resistance of Comparative Example 5 (Sample
12 which used the treatment liquid E and was held for one hour
at 40°C in the step of a thermal treatment for dry-curing) were
unfavorable. Théfefbre’, by subj ecting the base material
'applied with the treatment liquid in which the organosilane
containing at least one sulfur atom at the noncoupling position
an_'d/or the lslir'n.ple. body of t.he .hydrolysate thefeof, and the
condensate which is the dimer or the higher polymeric body
' .r.thereof‘ are diluted by the hydroph-ilic organic sclvent to the
step of the thermal treatment for from one minute to 24 hours
in the_range of fr’bm 50°C to 300°C to dry-cure it, the anti-fogging

Larticle having the film impartedwith the excellent anti-fogging

performance formed thereon can be produced.
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step of the thernmal treatnment for fromone ninute to
24 hours in the range of from50'Cto 300'Cto
dry-cure it, the anti-fogging article having the film
inmparted with the excellent anti-fogging performnce
formed thereon can be produced. 65 WHAT IS CLAI MED | S:
1. An anti-fogging treatnent liquid in which an

WHAT gafo€LAAMBDCcDAt ai ni ng at | east one sul fur atom at
anoncoupling position and/or a sinple body of a
hydr ol ysate thereof, and a condensate which is a
di mer or a higher polyneric body thereof are diluted
by a1 hydrmphishite -gogating sotyghien?. IHhmiant inf aggicly an
treatment liquid according to Claim 1, being

or§HAH3¢1 8ht 286 thAnt Rata ti Nes Sopdersatrervhicita t § nendiol®l ing
or a higher polyneric body of the organosilane

' pogf_)EE@hn%Hg/éq: al £8381 OGP J s HRIPAly IR thereof, and

noncoupl 1 ng position is, based on the entire weight

| a c%%b%egq%a\?\%?\gﬁ?éhg%n%dlye%}? f?}.’??r{]%f ¢ ggmte‘ilil- Sd le%regf _

he anti -fogg t ment I qul

arfrar PhEdh B ol Fhnkn RhE o RN R e B AT o sl ur

atom at the noncoupling position and/or the
hydr ol ysate thereof contains at |east one functiona
gr03€ sel ected from amn cid ester

a sulfonic, )
Group; dNNPBILGTOUBLIG & TRt LT B A5 CAErH TR Clain
%;opp and a sul fonic acid group. 4. The_antL-Eﬁggin%g
1, thdmmeherpcdeid ze6ch? ihfd Cheargndemed of "El&ing S 1@ fgmer
3, in which the organosilane containing at |east one

orsallfigher mnlameartie ReAYoOH Fhy PoFIreoh &R/ S kaiging at

~ sinple body of the hydrol ysate thereof, ahd.thew .
. legshdensasel fihr chtom at the noncoupling position is, based.

on the entire weight of the organosilane, from 1% by Weight

to less than 70% by weight. -

3. Theanti4fqggingtfeatméntliquidaécording1x>Claim
lor 2, being cha.racteri zlle& 1n that the organosilane.contain.ing
at leasf oﬁe sulfur atoﬁ at the 'néﬁcoupling position and/or.
.the' hydro.lysate;_= thereof coﬁtains.a_t least_ one fﬁnctional group
sel.ected- from among a sulfonic acid ester'group, a thiol group;

a sulfide group, a disulfide group and a sulfonic acid group.

4. The anti%fogging treatment liquid according to any '
' oné df Claims 1 to 3, in which the organosilane containing at

least one sulfur atom at the noncoupling po_sit_ion_and/b_r the
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is the dinmer or the higher polyneric body thereof are
diluted by the hydrophilic organic solvent, being
characterized by further conprising a surfactant. 5.
An anti-fogging article in which a filmhaving an
anti-fogging performance fornmed by the anti-fogging
treatment liquid according to any one of Clains 1 to
s ¥np ke bodiyerf bhe & yawrlfyaee cof har bas e andtidid abndénsdbe which
anti-fogging article according to Claimb5, being
ishareacdtiakirzed tie thiafhdhedgme rmt Bobgl thérdot &tse diluted
A nmet hod for producing an anti-foggi ng treatnent
by i €k ohyarybh chi ancegganeskbagenepnbai Anghatabeast zed by
one sulfur atomat a noncoupling position and/or a
fJB@HéEY@éﬁﬁtiﬁﬁﬁfog shSra@¢ i@l ned for fromO0.1 hour
to 200 hours at fromOCto .70C, to thereby produce a
sinmpl e body or a condensate which is a dimer or a
hi gher polyneric body thereof. 8. The nethod for
roduci ng..t n [ reatnen qui d.accordin _
Po th. ﬂ? QE5§ DEbe h §c?gF§§§§ EE %ﬁaghtﬁe t°Rabig an-
ntalnln at | east one ul fur ato
2 %q%r%q e EAg el i e @R PRy gbab  teatnent
the | é%reated in the presence of at Ieast one
@P@hpﬁﬁbﬁ§ §73dmsadi §oc4t aFySprmga on a
alkall catalyst an am ne-type catalyst and a
SURERLS o GorFsthdac@i3dst , "to t hereby produce the
sinple body or the condensate which is the dinmer or
t-he -hi gher polyneric. body thereof. 9. The nethod for
producing the anti-fogging treatment |iquid according
- to CPai mtye @ntg, - fissigigachant dcl erdeerding atClaim 5, being

l

characterized in that the base material is a lens.

7. A method for produc1ng an entl fogglng treatﬁent
llquld.1n.whlch.an.organ051lane containing at least one sulfur
'atoﬁ at a noncoupling p031tlon and/or a hydrolysate thereof
is maintained for from O!l hour to 200 hours'et from 0°C to
.70°C, to thereby prodgce a siﬁple body or a'condensate.which

is a dimer or e higher polymeric body thereof.

8. . The method for produeing the anti~f0gging treetment
1iquid according to Claim 7, being,characterized in that the
organosilane containing at least one sulfur atom aﬁ the.
1 nonéouplingpositionand/orthehydrolysétethereefistxeated

Cin the-preseqce of at least ohe catalyst selected from among
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t he organosil ane containing at | east one sulfur atom
at the noncoupling position and/or the hydrol ysate
thereof contains at |east one functional group

sel ected fromanong the sulfonic acid ester, the
thiol group, the sulfide group and the disulfide group
and in that the functional group is converted into a

- ansakidniatagist,grouplkddi fabelned, far apriodudiving gatalyst

anti-fogging article, conprising the steps of:
an@Rphytayl Ac oapbnewdt cd & gLy sit j tonwthehelan pordanesihanémple

containing at |east one sulfur atomat a noncoupling :
boﬂg%lrt £190 candb Ak aBe SIHIRIEL oty Dimer By ditel ysglier polymeric

ereof, and a condensate which is a dinmer or a

boaygggér@gkynerlc body thereof are diluted by a

hydrophi [ic organic solvent on a surface of a base

material; and thermally treating the base naterial

t hus applied mﬁth the treatnment liquid, to thereby

dr yd%ur & thﬁe{:ﬁ E)rloldqllglqlg ]@ﬁe ]a{'ntﬁﬂ@_:}%bi% ft%%atment

produci ng an an artic conpris

f o
lléltéf? ietcg%o§ onv n%[i]g 0 su %t Bg‘fnpd&? gg@érﬂé@&'&n that .

oﬁlc ac group
thiol groy a sulfide grou a dISU|f de roup
the oA aRRe! 1909 TYRaR ot %51, PR CH 4 atom At the.
or ganosi | ane contalnln Ieasé fe sul f atqg1 t
nowé%%bmrfgo%qn SR BFeah% D %S%% cobtalns

hydrol ysate thereof, and a condensate mhlch is a-
atdigrat oreaf MIQHANPbioFeER teLpGlyd drompnaped-iyy syl fonic
"~ hydrophilic organic solvent into a sulfonic acid
acgyd@mgker, the thiol group, the sulfide group and the disulfide

group and in that the functional group 1s_converted_1nto a

sulfonic acid group.

| 10. A method for érpdﬁdiﬁg an anti—f_ogging article,
co_mprising the steps of: | |
applying a treatment liquid in‘- which an ‘organosi-lane ‘
éontaining at least one sulfur afom at 'a-rnonco'upling position .
' and/or a simp’l.e bddy of a hydrolyséte'thereof, and a c'on_densate
which is a dimer or. a higher "p‘olyfneric b'ddy thereof are diluted
.by ahydr_ophilic’organic solvent on a surface bf abasematerial;
| and |
't.hermally treating the base material,fhus_ app_lied' with |

‘the‘treatment liquid, to thereby dry-cure the treatment liquid.. '
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applying the treatnment |liquid on-a surface of a base
material; and thermally treating the base nateri al
thus applied with the treatnment [iquid, to thereby
dry-cure the treatnment liquid. 12. A nethod for
produci ng an anti-fogging article, conprising the
steps of: applying a treatnent liquid. in which an
or gandsi | Zhete af%¥n@r@@u¢é@§ta@nén§@kﬁgggancnﬁaﬁl@le,
- noncoupling position.  and/or a sinple body of a
CONiRlF bt yeat ehe hetews  0chind a condensate which is a dimer
or a higher polyneric body thereof are diluted by a
hydr epinvtdnst iorgati ¢esekbvent Himat somd hagroofp adiasted from
material; thermally treating the base material thus
amqnﬁi&xtumﬂdnldrxcmienﬁnﬁn@ﬂdu@ul@,thaouhg&abp, a sulfide
dry-cure the treatnent |iquid; 69 converting at |east :
grn® famttd enajulgrielp gehecie thriemd amagtaeauhtari ¢iquid
acid ester group, a thiol group, a sulfide group and

CirAwehiisel Ehdérgéﬁéﬁlﬁgﬂéab@ﬁ’gaﬁﬁlﬁgrn@if‘cl%ﬂ RGPS N4t om
into a sulfonic acid group. 13 he net hod for

atPh MBI b 1y %Bg'ltfleggérﬂ'g/c?f L 1&1@%% Yg Y fx??ﬁQ%ysate

one of Clalns to 12, being c aracteri

B Sondla KOERORLRYE VISR 10 o B8 DRSS I e“%_-'t%glymenc.

reat ment

bo%feaaééfﬁﬁuhe%a PRBFAVIR L Lam e Tt 10,2
0C. 14. The nethod for producing the anti-fogging
ac& IEPEP accordlng to any one of. Clains 10 to 12,

bei n garact ized in that t he net hod for applylng
t he g?@ YiBHt ?qGF&a5WePﬁe iquid on a surface of a base

material; and
thermally treatlng the base materlal thus applied with

the treatment lquld to thereby dry-cure the treatment l.‘Lqud

12. A method for producing an anti-fogging. article,
comprising the steps of:
applying¢a treatment liquid in which an organosilane

. contalnlng at least one sulfur atom at a noncoupllng position

o and/or a 51mple body of a hydrolysate thereof, and a condensate

which is a dimer or-a hlgher polymeric body thereof are diluted

.-by ahydrophilic organi_c solvent on a surface of abase material‘;
thermally treating ﬁhe base material thus applied with

the treatment liquid, to ther‘eby dfy—cure tne treafment liguid;

and
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surface of the base material is a dip coating nethod.

15. The method for producing the anti-fogging article
~according to any one of Clains 10 to 12, being

characterized in that the method for. applying the
~treatnment liquid on the surface of the base materi al

is a spin coating nethod. 70 :
converting at least one functional group selected from

among a sulfonic acid ester group, a thiocl group, a sulfide
group and a disulfide group contained at a noncoupling position

into a sulfonic acid group.

13; The method for producing thg aﬁti—fogging-article
according to any dhe.of Claims 10 to 12, being characterizéd
inthatthestepoftﬁermallytreafingthebasematerialapplied
with the treatment liquia to_dry—cure the treatment liquid is
perfbrmed for from 1 minute to 24 hours at a temperature in

the range of from 50°C to 300°C.

14. The method for producing the anti-fogging article
acgording to any one of Claims 10 to 12, being characterized
_in‘that the method for applying the treatment liquid on the

surface of the base material is é_dip coating method.

15. The method for producing the anti-fogging article
according to any one of Claims 10 to 12, being-characterized
‘=ih that the method for applying the_treatment liguid on the

surface of the base material is a spin coating method.
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