SPECI FI CATI ON  ANTI - FOGA NG TREATMENT LI QUI D
PRODUCTI ON METHOD THEREFOR, ANTI - FOGE NG ARTI CLE AND
PRODUCTI ON METHOD THEREFOR Techni cal Field ‘mmmmmﬁmmlmmm
invention relates to an anti-fogging treat
capable of formng a filmexcellent in an *159159*
anti-fogging property on a surface of one of various
types of base materi agsgEcarneprhodnf or produci ng the
liquid, an anti-fogging article in which the
anti-fogging liquidi.s applied on the surface of one
of the various types of base materials to forma film
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fine water droplet, a scar or e ke, -aftogTs
generated on the surface by scattering of light. The
present invention relates to prevention of fogging
which s generated by attaching the fine water

Teghgpical Jrf-‘a'il‘gurface of an optical article, that is,

© to inparting of an_ anti-fogging er f or mance. ' ,
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anti-fogging performance on a surface of an article, a

treettivedt florqwiss oranalyle obt pruivgl et thym exaetlillepta in an
wat er - absorbi ng 1 *000002* property on a surface, a
antet-Hog oioy aepebitygon aesswrfakceopmfeone of various types of

base materials, a method for producing the 1liquid, an
anti~-foggingarticle inwhichthe anti~foggingliquidisapplied
on the surface of one of the various types of base materials

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

Background Art

When a surface of an article has irregularities to be
caused by an attachment of a fine water droplet, a scar or the
like, .a fog is generated on the surface by scattering of light.
The present i.nvention relates to prevention of fogging which
is generated by attaching the fine water droplet on a surface
of an optical article, that is, to imparting of an anti-fogging
performance.

Conventionally, as for methods for imparting the
anti-fogging performance on a surface of an article, a method

for absorbing a water droplet by imparting a water-absorbing
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by using a porous film a nmethod for hardly attaching
water on a surface by increasing a static angle of
contact of the surface against water, a nmethod for
evaporating a water droplet by heating an optical
article, a nethod for increasing a dew point of the
surface and the Iike are nentioned. Anong these

propiftaden asstipface nei hedhoat forpabsongingea vanrdmceoplet
wi th hydrophilicity, decreasing a static angle of

by G¥itRfta Porduurtfiaes agaietHodvaioar handlspaeadiotyny water
wat er” droplet, a nethod in which a surfactant is
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contai ning the surf actant on the surface is proposed
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sul fonic acid rou r..a sulfuric acid gr or a
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to the surface of the article is used df r t.heam{r.posech
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performance is proposed (for exanple, USP No.
surf %5 wREh ahydrgphAl K61tyeosesisedindideskatifnanpgle of

constitution of application of the surfactant to the
corsiadtac s acfux Fecapghihat oa ey and §rreadingm Wa bt 4Lamgt/

the surfactant on the surface as described in JP-A
a Mdrha2DAh #MA4hla antrfebhent bf appiiedatses st an.

of the surfactant and, accordingly, there is a
artired em formar fblhidonta iefiranthetsuf oot angt ehf eoe surface

Further, there is a problemin that, when the article
is igrdpdBded(tér sxagpleal TPl Neat 2001-12642L) i on

Further, a method in which, when an anti-fogging
perfbrmance,isimparted,particularly,tx>athinfilm,against
a surface of an article, an organosilane having a sulfonic acid
group or a sulfuric acid group or a hydrolysate thereof which
has a high hydrophilicity to the surface of the article is used
for the purpose of exhibiting and maintaining the anti-fogging
perforinance is proposed (for example, USP No. 4,325,638 and
JP-A No. 2002-60692).
However, in a constitution of application of the

surfactant to the surface of the article or forming the film
containing the surfactant on the surface as described in JP-A

No. 2001-190471, attachment of water causes dropping of the

surfactant and, accordingly, there is a problem in durability



characteristics of the surface are varied in
accordance with thickness of a filmto be fornmed on
the surface, to thereby change optica
characteristics. such as light ray reflectance and
transmttance. Still further, the hydrophilic article
to be obtained by treating a sulfonic acid-nodified
obrganestiafeggingeséfesdd in USP No. 4,325, 638 can
obtain a sufficient anti-fogging perfornmance
i mednatteher af therehiéstaeptokhendis tbad, | whge &hevurtrticle
of a surfactant simnultaneously used, but hardly has
iglur ahinited they eofarowi ngtticadr oppppd ichttibe, reflection
surfactant caused by washing or the I|ike.
chralf 4 bes D €1 cano bytho phid f ac @rd e Martie dba nobtabiagdny with
using the anti-fogging liquid in which an organosil ane
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or a hydrolysate thereof is diluted by an h drop
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article having a sustainable anti-fogging
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liquid, an anti-fogging article in which a film is
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thereof owing to dropping of the surfactant caused by washing

or the like.

Furthermore, an hydrophilic article to be obtained by
using the anti-fogging liquid in which an organosilane
containing a sulfonic acid or sulfonic acid precursor, or a .
hydrolysate thereof isdilutedbyanhydrophilicorganicsolvent,
as described in JP-A No. 2002-60692, has a problem in that it
is insufficient in a density of a hydrophilic group and,
accordingly, can not obtain a high anti-fogging performance
even immediately after the treatment.

Anobjectof thepresent inventionis toprovideatreatment

liquid which can solve conventional problems, impart an

anti-fogging performance without impairing an optical



using the treatnment |iquid material and a nethod for
producing the anti-fogging article. D sclosure of the
I nvention The present inventors have intensively
exerted studies and, as a result, have found that an
anti-fogging article which can be inparted with a
sufficient filmstrength, nanely, have an excellent
perfmumanseRy MY SHRIMAIRITING BY F MidiR W) fFRiety in any
fine water droplet in any living environnment and have
liwing estvdinvainian tapnid- pb§gingapeat ot néedeingpeicle having
produced w thout decreasing- a density of a
a shydaonpbblliecamt Do dxyi ng peg fa roaydeg pairethothfer ipploducing
having a different degree of condensation. A

rhdherarmren 0fighedyi a9 it Bfeddind ety d evdhewhdebpd efilm
i s generated by condensation of noisture vapor on a

is FYARGE onOh Eherakti 6F W ohd BE FarSbuketypesrof base by
~contained in the air beconmes |ower than a dew point
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occurs such that a nultiplicity of arbitrary places

0 e article becone nucl eus: and,
the% hrheé{& %é%%gf %%{)?E? grows large starting fromthese

pl aces, while water droplets adjacent to each other
are conbi ned and repeating 4 such conbination. In
order to i rt the surface of the article with the

L] rrp
DigmhesuiRy R hgt e ope¥ 314 et hod of pronmting the
conbi nation of water droplets adjacent to each q?t her ..
in (Ihe PsecsdY ANYRNERTS RRVALIRFCRHF DBPLY Yiohked atgdies
spreadi ng the water droplet and, then, preventi i; ,
ande psratiesn! tof havg foung thatian anfdrdogIiadet hvalemhich
imparting hydrophilicity on the surface is effective.
caHbsetmpartedawibhsa isfifiisi esrt 43pmyshrgength, namely, have
an excellent anti-fogging characteristic, prevent fogging by
a fine water droplet in any living environment and have a
sustainable anti-fogging performance can be produced without
decreasing a density of a hydrophilic group by using a
hydrophilicmaterial havinga different degree of condensation.
A phenomenon of fogging on an article by a water droplet
is generated by condensation of moisture vapor on a surface
of the article when the moisture vapor contained in the air
becomes lower than a dew point thereof. The condensation of
the moisture vapor occurs such that amultiplicity of arbitrary
places on the surface of the article become nucleus and, then,

a water droplet grows large starting from these places, while

water droplets adjacent to each other are combined and repeating



of a surfactant which is ordinarily known or formng a
film containing the surfactant on the surface,
although an initial anti-fogging effect is excellent,
droppi ng- of the surfactant occurs by attachnent of
the water droplet and, accordingly, there is a
1gﬁgble of durability of the anti-fogging effect.
SUFHRrePBP 221 1° s inportant to fix a hydrophilic
conmponent on .the surface of the article, in order to
al | ot IR A&F it dggiadd ther s¥r fpgenelshbearhhbrée with the
However, in the conventional nethod, when a position
arghi - §o@g sng frrapert Y he setiheide offopremef gt ke combination
hydr ophi lic conponent thereto, or a position in the
off wharefrodr el € bs rdip s $d eakhmthdhénetiheicourse in which
provi ded, the dense of the hydrophilic group in the
tHd Waties diegslesats gdoand] angepraingidingptiaffdicd €diroplet and,
anti-fogging performance is not obtained. Further,
tHeH e 5o deh thiasd tdame Bat idheoSuUFdgces ok fEBetakki.cl e for
fixing the hydrophilic conponent thereto, or the
posi W@ 1iy) thehbtRbQr Ber fioKdH MG fg OBGatbPKiNgcity on the
thereat is sufficiently provided, there is a probyem
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atom at a,_,noncoupljng, position and/or a,sjnple body ...
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and t he .hydraqlysate) , and.a _condensate ich is
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by a hydrophilic organic solvent. According to the _ .
ocglgise kenitéachmeadt @fe thenwadati dregdietg andreaGaondingly,
l'iquid which is capable of producing a film having
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.

However, .in the conventional method, when a position on
the surface of the article for fixing the hydrophilic component
thereto, or aposition in the film for performing cross-1linking -
thereat is provided, the dense of the hydrophilic group in the
film is decreased and, accordingly, a sufficient anti-fogging
performance is not obtained. Further, unless the position on
the surface of the article for fixing the hydrophilic component
thereto, orthepositioninthe filmforperformingcross-linking

thereat is sufficiently provided, there is a problem in that



a sufficient anti-fogging performance and durability
of the filmitself can be provided. Nanely, the
organosi l ane having at |east one sulfur atomat the
noncoupl i ng position and/or the hydrol ysate thereof
which is present as a sinple body not only fixes a
base material to the fil ,?ut al so reacts between
the nEitBnikasht ehaRi BA ﬁgrghé dc¥er or the higher
pol yneric body, anong the condensate which is the = |
di mekn erderet pisgare ’p‘gleﬁﬁeﬁar@bl%@y agnanhisfrgpdng liquid
nmol ecul e, and between the sinple nolecule and, then,
acserdiésgato atlyt uerésent | invengt sogaps dHyeractkesbrefctn that
and a position for fixing a hydrophilic conponent on a
ansorhanesidfnen cotticirirendat pesisti one csubtufonitiomg at a
cross-linking are present in the film and,
noRE€6@pUinglpos iriatiahidgoros dihelfé bodyhafiangydrolysate (at
sufficient anti-fogging performance and durability of

1ebbe bhkmoift 3@ld hesai®msi Possi bhe. ther tharolikate), and a

anti-fogging treatnent |iquid according to 6 the
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condensate Ich is the dinmer or t i gher polynmeric
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organosi |l ane having  at | east one sulfur atomat the .
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which is present as a sinple body not only fixes a
at bheas havre | sl for takom| 2t thetneneenpking Pyet ey and/or
the hydrolysate thereof which is present as a simple body not
- only fixes a base material to the film, but also reacts between
the condensate which is the dimer or the higher polymeric body,
among the condensate which is the dimer or the higher polymeric
body and a simple molecule, and between the simplé molecule
and, theh, serves as a glue for filling a gap. By such service
and a position for fixing a hydrophilic component on a surface
of an article and a position for performing cross-linking are
present in the film and, accordingly, production of the film
having a sufficient anti-fogging performance and durability

of the film itself becomes possible.

Further, the anti-fogging treatment liquid according to



t he condensate which is the di'mer or the higher
pol yneric body, anong the condensate which is the
di mer or the higher polynmeric body and a sinple
nol ecul e, and between the sinple nolecule and, then,
serves as a glue for filling a gap. Wen the
condensate which is the dinmer or the higher polyneric
tiheprefenthd nuargdosillsanbacanteiraized st tleastthengondensate
sul fur atomat the noncoupling position is, based on
whiheh erits r ehaeidginte rof or hecheor jagher| gel, yriewia 1%oby of the
wei ght to |l ess than 70% by wei ght, and ot her
o BGHdes1 hnse AL oY akli NMeadt | east qanefwwl Bgbm at the
atom at the noncoupling position is a sinple body, the
ndRSbhbPingf 86sh bXbRY ikhe PasdPRIH | itfe COMPORE e PFNENEE the
surface of the article and the position for
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al anced manner and, according
havi ng. & s Jef 0001 5ige RRLLRY, | ~foggi
dur B4 ER TR il %‘*2% e R hf¥lei-fogging
Further t.he. .ant ggin qui d or.di,.ng
St el i GBOE bR §?a%f%?\l%la S fad i paving
or 0S] | a|n|n at ast one syl fur a
@ DD TG PRI HUh PSR BRERRE AYAr OHjaBt 1LY of the
t hereof contains at |east one functional group
fiday ddsed & £8m }éﬁtm"gf"él@ﬁﬁf omadedet d thst @Fggp@m,lage having
thiol group, a sulfide group, a disulfide group and a
ats dlgasti ong il Hinwptomabridig rancadel Hi$renehtiomeand/or
feature, at |east one group fromanong a sulfonic
tmmdmleasagm)ap,er&orﬂwwbhcgr bapresenulds desgmpdp, bady not
di sul fide group and a sulfonic acid group which show
ord f dvgeabd bavadmapbrindi ty thedfalim| dast ads® geaops between
t hereof at the noncoupling position is contained and,
the condensate which is the dimer or the higher polymeric body,
among the condensate which is the dimer or the higher polymeric
body and a simple molecule, and between the simple molecule
and, then, servesasaglue for fillingagap. When the condensate
which is the dimer or the higher polymeric body of the
organosilane containing at least one sulfur atom at the
noncoupling position is, based on the entire weight of the
organosilane, from 1% by weight to less than 70% by weight,
and other organosilanes each containing at least one sulfur
atom at the noncoupling position is a simplé body, the position
for fixing the hydrophilic component on the surface of the

article and the position for performing the cross-linking in

the filmare present inawell-balancedmanner and, accordingly,




accordingly, the filmhaving a favorable antl-fogglng
performance can be obtained. . Further, the
anti-foggi.ng treatnent liquid accordlng to the
present invention is characterized in that the
organosi |l ane containing at |east one sulfur atom at
the noncoupling position and/or the sinple body of
the héihpdhevisgt & tHefotienhdanhé-feggdngs pes fppmepdes and
the diner or the higher polyneric body thereof are
duxkb il £dy byt t tiee hjtlmpht$etfocganbe povbdeaed. bei ng
characterized by further conprising a surfactant.
Accanghtitge 0 thichen af of egghhg onssh freat tide quiyd attonilhng to
the anti-fogging treatnment liquid in which the
thé’EQ‘éB@&iﬂ PieeB Lot 8ididwh dted Paed ianthatthelorjrositl ane
the noncoupling position and/or the sinple body of
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diimer or the higher polyneric body thereof are
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actant, when an article is treated
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characterlstlc. Further, the antl-fogglng article is
gremaracterized in that a filmhaving an anti-foggi ng
performance produced by the anti-fogging treatnent
| i qeFQEd¥ng ) ©Kie & ned urrPat & dieast one
Accordi ngto the aforenentioned feature, .
greup i EfQyginapd & sudifenigyprddacsteri er@\ap/ adtFh ¥y FERPP
performance and durability of the filmitself can be
a sbt@idedroup, 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 treatment liquid according to
the present invention is characterized in that 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 the higher polymeric body
thereof are diluted.by the hydrophilic organic solvent, being
characterized by further comprising a surfactant.

According to-the aforementioned feature, by allowing the

anti~fogging treatment liquid in which the organosilane



Further, the anti-fogging article according to the
present invention is characterized in that the base
material 1is a lens. According to the aforenentioned
feature, the filmhaving the anti-fogging performance
formed by the anti-fogging treatnent liquid in which
an organosilane containing at |east . one sul fur atom .
C%\’?t%l%%‘é@JpFPﬁétpﬂfﬁ FRoA VRGN 2f ShemoRqodiRt ing pgsition
drol ysate thereof, and a condensate which is a diner
/ Qr h%i/@ﬁeﬁlpﬁll?rﬂ?pﬁé’ pddy-hendredhiro irsatr | thededd, aand the
hydrophlllc 9 organi c solvent can produce the |ens
cdremsp t dewhntch- ieggheg diperf emedrice vighentpohmpaeriagbody
an optical characteristic. Wien the article is used
tHeredh apéi ddlludpp iwattiloe, hgdrephédticomrganic solvent to
characteristic is changed in accordance with thickness
cotiptie 4isurtacbantpr wRenoant ke tiwlfaces theseodd altdeh the
accordingly, there is a risk of change optica
t EA Rt e igflies suahi @serh ifdhin haeihed 286¢8raBde appearance
transn1ttance however, the film having the
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anti-fo |ng eat uid according t
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organ05|lane contalnlng at | east one sulfur atomat a
thadng ottt h¢ PaI BP0 ahaf QY IR R\RRII QMaRCe Preddised BY the
mai ntained for fromO0.1 hour to 200 hours at from OC
antd -fegging treréBensr bdduédal ifggmedenya grurface of a base
condensat e
material.

Accordingtothe aforementioned feature, theanti-fogging
article having a sufficient anti-fogging 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 feature, the film having
the anti-fogging performance formed by the anti-fogging
treatment liquid in which an organosilane containing at least
one sulfur atom at a noncoupling position and/or a simplé body
of a hydrolysate thereof, and a condensate which iS a dimer

or a higher polymeric body thereof are diluted by a hydrophilic



which is a diner or a higher polyneric body thereof.
According to the aforenentioned feature, at a coupling
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
organic rapl Wyt ean pradigseitiicul ensshayigfefhe gnti-fogging
controlling the tenperature and -the tine, the 10
perfiorménggiwighiondatment r 1ngahdnti agl charaeteshashsat dihen
which is the dinmer or the higher polyneric body of
thé her oi gbeaiss hevesl foonbai ophgcal dppdicehéosul dureflertion
at the noncoupling position is, based on the entire
ch¥debgbéroétibel oigamzid aneacdorddfcdwi tieithlitckneslsee§ the
than 70% by wei ght can be produced. Further, the

flmﬁttmge PRl RIdOS! €haGs  es @8 thekeadi Ad, heatr@inigly, there
[1quid according to the present invention is
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position of the organ05|lane contalnln at | east one
theulens hawiinagita of FveaRbe | #t bogwgbrhgmv%?r%a%?waen be
body of a hydrolysate thereof by at |east one
obtainégst sel ected fromanong the acid catalyst, the

al kali catalyst, the am ne-type catal yst and the
Further, a material for producing an anti-fogging

treatment liquid according to the present invention 1is
characterized in that an organosilane containing at least one
sulfﬁr atom at a noncoupling position and/or a hydrolysate
thereof is maintained for from 0.1 hour to 200 hours at from
0°C to 70°C, to thereby produce a simple body or a condensate
which is a dimer or a higher polymeric body thereof.
According to the aforementioned feature, at a coupling
position of the organosilane containing at least one sulfur
atom at a noncoupling position and/or a hydrolysate thereof,
hydrolysis and condensation advance more slowly as the
temperature is lower and more rapidly as the temperature is

higher. By controlling the temperature and the time, the
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metal I i c conpound catal yst, the anti-fogging treatnent
liquid in which the. condensate which is the diner or
t he hi gher polyneric body of the organosilane
containing at | east one sulfur atom at the
noncoupl i ng position is, based on the entire wei ght of
the organosilane, from 1% by weight to | ess than 70%
apyinépgainglteaatpensr ddqead irurhieh, thre coadiedgarter which
produci ng the anti-fogging treatnent |iquid according
is chdaimaseont thavehohen pelymént adredy 2 tihe thgenplsé lane
organosi | ane containing at |east one sulfur atom at
c@hbannnnguﬂiRagspasuisuﬂﬂmnﬂtmmtﬂethg@mﬁqaupknngp051tlon
t hereof contains at |east one functional group
isgletded] I @Me amdiget Weighkfoni thathasdeilahde for 1% by
thiol group, the sulfide group and the disulfide

wei SnP 8pd1e8st bREnt hesf BRCLIAGR GadUbe pTrddftet t ed
into a sulfonic acid group. According to the
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aC|d ester, the thiol group, the sulfide group and

r?éﬁ't” fig Qfo%c%frdl'?l OESa“ﬂ?é'g:[FesCe‘H’éa' Jé%t%n is
eas

one SUlfur “atom at X heé noRcou ng posi
d/ th drp te th f.iinto th I, f
C*S%"%%cgé%awe%% Pttt ﬁ%fﬁ}egsﬂpfﬁiﬁw%”?ﬁ&easdc one
f bl .

ST ARBEE %Dégnsgavfﬁﬁ?@aep%ﬁh%? i rbe pysrotysate

produci hg an antl-fog ng treatnment |jiquid accordlng
theradie Jp?é%"eﬁﬂ ¢hvEnt TR I?%e%%?%nc‘?%r?‘iehewt one catalyst

conprising the steps of: appl ying a treatnment |iquid
sqlpGiiRd o Giphosiy ardd esfravaitngaBtalkadi epbalyst, an

sul fur atomat a noncoupling position and/or a sinple
angowy- fpeacaydl ¥k eadea meépddfic combaursbnabasust, to thereby

produce the simple body or the condensate which is the dimer
or the higher polymeric body thereof.

According to the aforementioned feature, by controlling
the condensation and the hydrolysis of the coupling position
of the organosilane containing at least one sulfur atom at a
noncoupling position aﬁd/or a simple body of a hydrolysate
thereof by at least one catalyst selected from among the acid
catalyst, the alkali catalyst, the amine-type catalyst and the
metallic compound catalyst, the anti-fogging treatment liquid
inwhichthe condensatewhichis thedimeror thehigher polymeric
body of the organosilane containing at least one sulfur atom
at the noncoupling position is, based on the entire weight of

the organosilane, from 1% by weight to less than 70% by weight
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which is a dinmer or a higher polyneric body thereof
are diluted by a hydrophilic organic solvent on a
surface. of a base material; and 12 thermally treating
the base material thus applied with the treatnent
liquid, to thereby dry-cure the treatnment |iquid.
According to the aforenentioned feature, by applying a
can rieaat u¢e@ui d i n whi ch an orgahosil ane cont ai ni ng
at |least one sulfur atomat a noncoupling position |
and/Rurthesi,npteebawithasgt Sohydrxsidpsing t Beeedmtigfpaging
condensate which is a diner or a higher polyneric
tréwthyeriherldofuiar eadcbutiédgbyta Hydr opbiebeot orguemtion is
solvent on a surface of a base material; and thermally
chdr£et é Dz édahasienatidrd arghhusiappki eshidainimg at least one
treatnent liquid, to thereby dry-cure the treatnent

sul # @ iadonPa f e hOACBHpRingasXd i ibbasidyoentié Hytirolysate
or ganosi | ane containing at | east one sulfur atom at

th%:ﬁ@of‘ l{ @ Peehist0BnaNghREt 1 BRalYEF Qhy Ssd Bected from

ereof I's allowed to be conpleted and, accordingly, :
t ti-of i avyl SUf fi.cl,ent :

am%ﬁnfigl?%gégulP&gl@%:?f& Sl G pavi @13#]1 iqlr‘i‘lﬁ‘, the sulfide

J
1.'/ng performance and dura y of the film

i tself n be ak ne urt he d :
TropSand FECan ahts 48 Fhos BhELn SRt Lonl group
present _invention is characteri.zed by conprising the
sEEpEenred chhRr e i AL EY P Easdt3nd PRet i onal  group
selected fromanmpng a_sulfoni¢c acid_ester group, a .
t hi Accopding to Shef phersrsnbiaRadal @R EUFfI Y Frftierting
contained in a treatnment liquid in Wich an ,
thergjahten iamckdR I ngthe ekl I s ife S W A 9ITPuP
noncoupl i ng position and/or a sinple body of a
and yieod isat Bide grestp, o B eactopaens heee Nt insing gtgast
or a higher polyneric body thereof are diluted by a
ondydndrhid i etom at the noncoupling position and/or the

is

hydrolysate thereof into the sulfonic acid group having a more
favorable hydrophilicity, the film having a more favorable
anti-fogging performance can bé produced.

Further, amethod for producing an anti-fogging treatment
liquid according to the present invention is characterized by
comprising the steps of:

applying a treatment liquid in which an organosilane
containing at least one sulfur atom 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 oh a surface of abase material;

and
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organi c solvent into a sulfonic acid group; applying
the 13 treatnent 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
treatnment |iquid. According to the aforenentioned
f eat Urkermyl Evriiegat g thee basd switerddild thgseargl dgg, with
the thiol group, the sulfide group or the disulfide

the tueadinentiel bagadp$iol tmerebyittaiyniavye bhe [temsitmend Liquid.
sul fur atom at the noncoupling position and/or the
hydr desat dinderedhe atfo remendiildned €eadiud egr bypapbilgtng a
has a nore favorable hydrophilicity, anore favorable

t 124 tmd 100 di i i Pehf Wh IBACen Gy AR d irid @dn thumtitey atbyeast
applying the treatnent liquid on a surface of a base

orlBLeNIfRIr a88f 40& ABhkyuplealy pssﬁmsnb&s&/@taegmble body
t hus applled mnth the treatnment liquid, to thereby

ofdray'lf)}a é@%ﬁfl | Wy Gok@@TLiPR WRifh is a dimer
S|t|o

cou the or ganosi [ ane cont ai ni ng_ at
1 I [ Lt A
o ij gﬁ’%‘ﬁ g%ﬁ. :é{ﬁlycgggﬁy%%eérzheeg f‘%@%oéf }b@@g%{iﬁh Hj&ophlllc
n%%rff’#cétse 3G efehe et Bhot ﬁoga""sBete'me Badads aff thefhally
o e L S S AP e ppmenc 11qusc,
artlcle according to the present jnvention is
Loy d8Y- 69rec6H6H§§QﬁfWQQFs%é%%l%f a zFpprfing I a
treatnment liquid in which an organ05|lane cont ai ni ng
cogip lliggs Posad 19w pirthe emdanes i kv sopitiaddg ipespti bpast one

and/or a sinple body of a hydrolysate thereof, and a
suddndeatane wrhehndscoupl eg s it yhed/pol gzmrﬁycdmll ysate

thereof is allowed to be completed and, accordingly, the
anti-fogging article having a sufficient anti-fogging
performance and durability of the film itself can be obtained.

Further, a method for producing an anti-fogging article
according to the present invention is characterized by
comprising the steps of: converting at least one functional
group selected from among a sulfonic acid ester group, a thiol
group, a sulfide group and a disulfide group contained in a
treatment liquid in which an organosilane containing at least
one sulfur atom 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 into a sulfonic acid group; applying the

13



body thereof are diluted by a hydrophilic organic
solvent on a surface of a base material; thermally
treating the base naterial thus applied with the
treatnment liquid, to thereby dry-cure the treatnent
l'iquid;, and converting at |east one functional group
selected fromanong a sulf onic acid ester group, a
treatoengrbuprid ang fidetgdoby ahydxophddiig aegapasgpsolvent
- contained at a noncoupling position into a sulfonic
onazi sugfaog. o Acz draseignatet hel af andneme ironbly f Boeatbng the
by applying a treatnent liquid in which an
ba 8¢ ganesiiladneheoappiltiedgvidth thattreaimersul fgquidf do @texeby
noncoupl i ng position and/or a sinple body of a
driyenpbysatetthataeht anguadcondensate which is a diner
or a higher polyneric body thereof are diluted by a

hydr}%’&%ﬂifng Y PP 230 ERBH 3B ¥EERGRPT bR ERiSPerting
materital; thermally treating the base material thus

enfTBL PR SEPLstobi s, iRl g, S

reaction o I ng
Qsitio f $§ nosi l.anecc el S -
o835 1ot "8 hi LSS AR B b g 80 i ing
hydr o] ysat e gereof is_allowed to be comleted, to
at Jerahyone ophH AT Fromrali HiF SoadpitihpSs fon ana/ox
anti-foggin rformanpce d durabi lit qi the f il
t.hqat]:ggirrfqlg?ﬂf’ge EE‘FFEQ ’11590 é?‘llli%ﬁ&lgtg/?]e &rod]rpewhlcglhas
functional _group selected fromanong the sulfonjc ,

a mpgiedfe¥esprbye éwfrqn@lltqﬁwfgame fr¥ogabipantyroigEIing
and the disulf ide group contained at the noncoupling
pepbeimanaeicandea Heraxt¢dni Fudiie gyrbypprihéng the treatment
anti-fogging article having a nore favorable .
1iquid-droggsugfaperdbenpase e hica bbeadnehernsl Eyriyrating

the met hod for producing the anti-fogging article

thaqsas «lineg: ¢ 101 & e hprse aeptl ieal enitthobhest chatmentrl zgaid, to
thereby dry-cure the treatment liquid, a reaction of a coupling
position of the organosilane containing at least one sulfur
atom at the noncoupling position and/or the hydrolysate thereof
is allowed to be completed and, accordingly, the anti-fogging
article having a sufficient anti-fogging performance and
durability of the film itself can be obtained.

Further, a method for producing an anti-fogging article
according to the present invention is characterized by
comprising the steps of:  applying a treatment liquid in which
an organosilane containing at least one sulfur atom at a

noncoupling position and/or a simple body of a hydrolysate

thereof, and a condensate which is a dimer or a higher polymeric
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in that the step of thermally treating the base
material applied wth the treatnment liquid to
dry-cure the treatnent liquid is perforned for froml
mnute to 24 hours at a tenperature in the range of
from 500C to 3000C. According to the aforenentioned
feature, after the treatnent liquid_in which the
b@dga%ﬂ%ﬁea?é%rﬁlahh‘i% kit 3 dysiropdrd igyomgarndiomodivent on
t he noncoupling position and/or the hydrolysate
at heréatei ofdid uvase i natheibydr dhisinmad lor gergat insl that base
is applied on the surface of the base material, the
msoéveal thushepphiiedappthether bacatnenki dagdids to thereby
renmoved, to thereby conplete a reaction of the

dey-eanesi thsetaedtmaneondigiglds, addec@itéct endayt ndebbe one
sufficient anti-fogging performance and durability of

f&ﬁ@tféﬁm feebfs - hieg ebbriaReeg S50 1 Behiclhe d@ twdgroup,

for producing the anti-fogging "article according to

a ttl?xt‘?.og{j ?Sﬁb ' Qvﬁﬂtfﬂ{b 'ﬁ&%%ﬁ@@@ﬂﬁﬁ f1cﬂe bl}%‘hpt Béntained

or - appl ylng the treatnent iquid on’the

éccor?og-? H‘x‘? gglg%ﬁr&ﬁ'to % ?.uq.'fgn(i%ata'crlgi u?:ﬁ

orenenti one eature by usi n

di t

ant £ &% 'rfcﬁrfﬁ ns' %P2 Fem A0 sBE e B 88191ng a
trzq%qarae?rﬁrg&.@fcﬂm wflécac%%%ﬁad%ﬁ%%prOduc'é@%wmg st Least

invention is characterized, K in that thelgﬁéhod for
Ofb?pﬁﬁl}ifﬁg‘ 2Remt et ﬁ@ﬁFOPP&&in@ PASthéona 9B e SoFPLRLOdY

base material is a spin coating method. According to
of e hafdgiodisa i oridiefeaf urand by eendrpsHee sphickobs i mgdimer

met hod, the anti-fogging article having a uniform
otf & |t et pg lyrfeanicr holy tippresrfince dahubeddiyt aimedivophilic
orgahic solvent on a surface of a base material; thermally
treatingthebasematerial thusappliedwiththe treatment liquid,
to thereby dry-cure the treatment liquid, a reaction of a
coupling position of the organosilane containing at least one
sulfur atom at the noncoupling position and/or the hydrolysate
thereof is allowed to be completed, to thereby forma filmhaving
a sufficient anti-fogging performance and durability of the
filmitself; and, further, by converting at least one functional
group selected from among the sulfonic acid ester group, the
thiol group, the sulfide group and thedisulfide group contained
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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The treatnment |iquid containing at |east one sul fur

atom at the noncoupling position in the anti-fogging

treatment liquid according to the present invention

conprises a sinple body or a condensate which is a

di mer or a higher polyneric body thereof. The

condensate which is the dinmer or the higher polyneric

bodyFurtieeof thehameidrod dessinyodicime mher ophtitkogging

group in the film Further, the organosilane present
artische saopbedbndytoothenpyeséntebnvemt $oh i cchdmwadieeized

material, but also reacts between the condensate
inWhia@hthe sttle® ¢if rhe raa ltlyet e ghiig tbleyivesé maltedyial applied

bet ween the condensate which is the dinmer or the

wifh Ged et 11gady eoditPecwidpiie kedutmend liquid is
bet ween the sinple body, to thereby serve as glue for

petEbthdd PoBaProBy1 SHEMUEE Vb CE4 RAEFS 46 a eSO in
realtzing a filmstrength and a hi gh adhesi veness

th%1%%?ége%ﬁuf£8ﬁeﬁetct{55%ﬁéddﬂ e. Further, since the

ody wor KIng as ue ‘has a hydrophilic group,

h . . ~d @> 9 ]
ot eaSeRnd Ot Wid | KeBoftlt Dbl A CUfE) | BFker, the
n the fil.m. The

depsity .of the. hydrgphilic_group,i
tTEBRBERb ALY 4R 1L e N FEPRBP S hansitgne HHiRhar east
body of the organosihgne containing at |east one h
ong Skt ofFOBt dthe tRSNCROBFPIRL PRSI AGH 4P haghPF- the
fogging treatment | iquid 17 according to the present ,
hydrobyisaba EBRTEpLails LAikitedi &nt thgehyidnprditliie organic
hydrophiliémgroup so long as it is a dimer or a
sohvegheriporppbied Podyhe |subfaee ob B hasa mlgeral, the
density of the hydrophilic group, it is desirable to
sotventi in comeletbizias eapp hbed ngreaknens begebdsipfremoved, to
condensation of at |least a dinmer and nore preferably,
thaneibyg conpdeneat esabavongfitdre onganlegi teseahnd, accordingly,
the article having the sufficient anti-fogging performance and
durability of the film itself can be obtained.

Further, the method for producing the anti-fogging
article according to the present invention is characterized
in that the method for applying the treatment liquid on the
surface of the base material is a dip coating method.

According to the aforementioned feature, by using the
dip coating method, the anti-fogging article having a uniform
film having a favorable appearance can be obtained.

Further, the method  for producing the anti-fogging

article according to the present invention is characterized

in that the method for applying the treatment liquid on the

16




condensation of at least a diner, it is favorable to
contain the condensate having a | ow degree of
condensation is nore than that having a high degree
of condensation, to thereby prevent a filling rate in
the filmfrom decreasing. As for appropriate

hydr ophi lic organic solvent to be used in the

SQﬁﬁqc¢d@6 ﬁ%et?%%?d%ﬁFeFFaélasaéc§P&Pn§°P6lpﬁéWﬁ@ﬁﬂﬂﬂ
i nvention, nentioned are al cohols such as nethano
et hadsicordimep ditol thanch fnrement iepgd of eatuee, agy using the
et hyl ene gl ycol and propylene glycol; glycol ethers

spsiut koas iglgywethad arichepropy-doggigloyzot igbadresting a uniform
et her; ketones such as acetone and nethyl isobutyl

fiKed dneried her favacdbbs hppeabydeef uaanbandbtdadxade;
andw. ater. The hydrophilic organic sol vents maybe used

ei t hahe akeaementi T @iyd Moty iesiidateDéast orieSsul fur atom
preferable that an anmount of the organosil ane

a tCond AbRELB tpqtlnlg%ﬁ%l@f&q sHIthY ardé pnf@ig/qiﬁe tPRRAERANERH NOquid

posi tion 0 be contained is fromO by wei ght to

ace NP’ oggflegxy%h@ ent lihPed €86n (a4 8 k&ysmkﬁgtbody or

an anti-foggln econes thin to cause a pro

a é&g%sgf Wl%c Z%i}? r otr alm ﬁﬁgﬁg?ﬁ’ l{}/r%rgesll;lcgﬁgﬁ¥8thereof

concen i on
erfornanc of t e an film hange
HRCELRRERSSE e B R dﬁgﬁ o b RERERE BEEUROPES ooy
i used for the tical cation,, the reflection
th@ﬁﬁPéc‘F%]P?%‘E?E ao?le‘gﬁétyﬁﬁ Eg‘éélyogf Jg_PRAd hjedn1m-
thi ckness of the filmto be formed on the.surface
Fugirdierac dediokgiaposiilgne mesfttamse 3 rfd Mo A e only
are changed; therefore, such filmas does not change
fires 5pei almchar blee dpa$e ika ter hebeduat yalao neficts between
occasi on, the amount thereof to be contained is
thprecbledem;g{té rdyich is the dimer or the higher polymeric body,
between the condensatewhich is the dimer or thehigher polymeric
body and the simple body, and between the simple body, to thereby
serve as glue for filling a gap. By such service, there is
an action of realizing a film strength and a high adhesiveness
with the surface of the article. Further, since the simple
body working as glue has a hydrophilic group, there is a
possibility of exhibiting an excellent anti-fogging
characteristic without deteriorating the density of the
hydrophilic group in the film.
The condensate which is the dimer or the higher polymeric

body of the organosilane containing at least one sulfur atom

at thenoncouplingpositionintheanti-fogging treatment liquid
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0.1% by weight to 2% by wei ght. The condensat e which
is the dinmer or the higher polyneric body of the
or ganosi | ane containing at | east one sul fur atom at
t he noncoupling position and/or the hydrol ysate
thereof is, based on the entire weight of the
organ03|laneF' from %oywei ght  to |less than 70% by ., .
acoerging VYpehhetPreseeEs inpNgRtioNpFaReiogialn a sufficient
t hedensi tyof the hydrophilic group becones |ow and,
demstby db higihe hyelrawtfl gl e rgr i isof é@@gngsch‘ér hstrdimes or
can not be obtained. Further, when it is 70% by
a hisjhot pmiymmnap'bbdyorghnasidemuto obtehs silmpyrebalgnsity
can not sufficiently play the role thereof and,
of abeaiyimedlyi, 1 iasgtbupj ent i § idemiztabdrgtdicoabnan dindensates
obtained. In order to obtain a higher anti-fogging

haVEhd i dedrbeknd £ doreigidnt ivor affi at dfeddte a dimer and
presence of the organosilane containing at |east one

mo:.sé‘lptrué £ AL QM @l atmtaﬁign%B?x@@l?x's'a%spHﬁ'v‘ih?nvélﬁﬂéﬁé défeees of
si npl e body of the hydr ol ysate thereof to the

cor@c@%‘flggﬁf‘&ﬁ of\’thcqe' é;tlgedthg%r Q¢ {Beri 9her] @Oty BItCain

ortant nce an Optl mumratio IS
det fe
en SR ﬁeﬁafs&%%gg&n@%@fe 40000035 4900 b

h b d
RIEE R AL L .
to. | th O%) T nosi |
a ggm;ﬁ;.ﬁ@%‘gtfw LB R SR

noncoupl i ng position and/or_the hyd sate there
contB§ AeTAPRRORL affehvdrerPanar cg?%fp‘-y%ép vERd ff? gﬁ]used

anong a sulfonic acid ester group, a thiol group
indiie posigfogging tupatimengel iFwig aaeeraing £ontke é&%ﬁent

group. The sulfonic acid ester group, the thio
ingenupont heemstddnetd agreoad cotid lishsughsas fiefghanol, ethanol,
propanol and butanol; glycols such as ethylene glycol and
propylene glycol; glycol ethers such as glycerin and propylene
glycol monomethyl ether; ketones such as acetone and methyl
isobutyl ketone; ethers such as tetrahydrofuran and dioxane;
and water. The hydrophilic organic solvents maybe used either
alone or in any mixtures thereof.

It is preferable that an amount of the organosilane
containing at least one sulfur atom at the noncoupling position
to be contained is from 0.1% by weight to 25% by weight. When
it is less than 0.1% by weight, an anti-fogging film becomes

thin to cause a problem in durability. Even when it is used

in a higher concentration than 25% by weight, thickness and
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group are preferably oxidized to be a sulfonic acid

group or a sulfuric acid group. Al though the sulfonic
acid ester group, the thiol group, the sulfide group

and the disulfide group may be present at

anyposi tionof the organosilane and/or the hydrolysate
thereof, in order to allow the hydrophilicity to _be
p%*é%‘i)}”l}}aﬁ@ﬁquzéée apgirSogebnegrkioin 2PReprt Weckangedite cause
acid group or the sulfuric acid group cones to be
arpresarAmEa | i sV alerd e ha g t‘igérér‘élClﬁ }eagaddor the
. position of the organosi lane is changed into a

optiie@ambl appldlcassoa,chile osefaaetian ahlemayrtsidisatd mrof the
silazane which is a group capable of perform ng
s\ofgleRnshs | dhangedcdeépendihy oanthttknesgrofdpthe fheém to be
surface of the article. Exanples of the organosil anes

fSaedy A takensigratel £9¢} ac@&cﬁlﬁiil , dtightateth@ctance and
noncoupl i ng position and/or the hydrolysates thereof

t A e B0 FBT ROt ORE NP ; L £h8EBOSYe i AR, £20m as does not
3- nercaptopropyl trlnethoxy si |l ane, 3-nercaptopropyl

| £ndi raimcea/l Sehéesctérrfgl't&eptl%orRgafésgalppt hylon this

oxy sil ane, nercaptopropy triethoxy sifane,

ocr%a{%ﬁl Cr?pttﬂ%r é’unt tl:lrhI tpgg bsé Eéﬂ?algeg‘%}f & gg %{g%%@ily from

ﬂlnet OXy Si nercap opro
oxy sj l.ane toe triethoxy sil ane,
% aft ot a%y? t%?ﬁ% é tane, 2- nercaptoethyl
nethg di met hoxy S|Iane rcapt oet hyl  di net hy

met hdRP %‘PP%BSE‘EG "{@Ccrhllér % ﬁ’;}lmetrh?ﬁé?t}}ﬁ/h}%?‘r”éf‘ﬂo\ﬂe

silane, nercaptonethyl trimethoxy silane, dine thoxy-
bogly. g F@&pOFSﬁnP§ﬁ}PnﬁeFﬁ9Fa§PP§ﬁéatzleéétaﬂ¥ﬁ0%¥h§mr atom
t hi oet hyl ) di et hoxy nethyl silane, dinethoxy

atnehayloB:qup bies Gop idhesn andhpspipvpsolasate thereof is,

3- (2- acet oxy
based on the entire weight of the organosilane, from1% by weight

to less than 70% by weight. When it is less than 1% by weight,
thedensityof thehydrophilic groupbecomes lowand, accordingly,
a sufficient anti-fogging characteristic can not be obtained.
Further, when it is 70% by weight or more, the organosilane
of the simple body can not sufficiently play the role thereof
and, accordingly, asufficient filmstrengthcannotbeobtained.
In order to obtain a higher anti-fogging performance and film
strength, a ratio of the presence of the organosilane containing
at least one sulfur atom at the noncoupling position and/or
the simple body of the hydrolysate thereof to the condensate
which is the dimer or the higher polymeric body is importapt.

Since an optimum ratio is determined depending on types of the
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et hyl thiopropyl) dinmethoxy nethyl silane, 2-
(2-am noet. hyl thioethyl)triethoxy silane,
3-trinethoxy silyl propane sulfonic acid isopropyl
ester, bis[3-(triethoxy silyl)propylltetrasulfide,
bis[3-(triethoxy silyl)propylldisulfide,
bis(3-(triethoxy silyl)propyll sulfide and . ,
organes hbahesy . die 9moyp¥pcg/€ the FeRfensatpdiny is the dimer
anti-fogging treatnent |iquid according to the o
or prhess dritgh e aetlivae Iigh beidy &osbef gepbainedr 1 s o huripbideed’
of enhancing uniformty and appearance of an anti-f
howggén, git rieatpeck feridmy SnotmGRabtyswedghtatoaheasi ome 503
surfactant, a nonionic surf actant, a cationic surf
byaegébgiit and an anphoteric surf actant, a reactive
derivative thereof and the |i ke are nentioned;
howenmes orghrfosdmanke cohandpaingt abf lednst riner golifar atom at
a group containing a sulfur atomin the side of the

thO' SRMIUANRGg apbeitoAnesmdAse R engdke1gB8tehechereos
anionic surfactants in each of which an anionic group

coﬁé?fﬂéf |G A G P £ AR 1Y hap SedebfdedOfrém among a
sulto e

nate are nore preferable. "The surfactants nay be

ed. by_one snecj f| tYRe . QL N _oLxtures
sulfi SYaehd SRR Qb B rBiolnoB btk Soe Bl 128 Boue. =
. other within the ran not. i rferi ' . :
as TPt A S PERGFhe YA RS g thlediic acia
surfactants can,be m xed ji.n the_range of fr 1% hy, ..
et ghoUFD VA BIONSIGND o RB AdarGrsiuR pad The disti £ide
organosi l ane caontainin %% | east one_sul fur atom at
STQWR M IRIGHAP oIt BE ArauAyaRafyRGHY roup or
thereof. Specifically, exanples of anionic surfactants
a swkfudec aFfkgl 95@WPuric acid ester salts such as

sodi um | auryl sulfate,
Although the sulfonic acid ester group, the thiol group,

the sulfide group and the disulfide group may be present at
anypositionof theorganosilaneand/or thehydrolysate thereof,
in order to allow the hydrophilicity to be easily realized,
it is preferable that the sulfonic acid group or the sulfuric
acid group comes to be present at the end when changed thereto.
Areactionpositionof theorganosilane is changed intoasilanol
such as a chlorosilane, an alkoxy silane 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 at the noncoupling position and/or the

hydrolysates thereof include 3-mercaptopropyl triethoxysilane,
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sodi um hi gher al cohol sulfate and triethanol am ne

lauryl - sul fate; al kyl benzene sul fonates suchas

sodi um dodecyl benzene sulfonate; al kyl naphthal ene

sul fonates such as sodi um al kyl napht hal ene

sul fonate; al kyl sul fosucci nates such as sodi um

di al kyl sul fosuccinate; al kyl di phenyl ether
3fmem¢dph@pespgmchrlmsthoayualhakyb drpaeagptephepyl methyl

di sul fonat e; al kyl phosphates such as potassi um al kyl
dphosipday es i pohy pxyethdytepeopkbpl 1 (dimethiky| mathibky silane,

sulfuric acid ester salts such as sodi um

28 yoagyesthydene | awnietdidef sukfiak@e,sodi 2mercaptopropyl
pol yoxyet hyl ene al kyl ether sulfate, triethanol am ne

t PR YERSHEY Al 18diee alkyle r RiIRIp Oy AR tARd 898kURbxy silane,
polyoxyethylene al kyl phenyl ether 22 sulfate;

Jﬁébﬁf@ﬁ&lVﬁl&%%Nyﬁ3ﬁ%%ﬁ§§§a%&ian%p@%iméfcaptoethyl
carboxyllc aci d-type sdarfactants; naphthalene sul f'oni c

[ d f
nap%{xa;r%#g%n;eﬁrfszf@%zéeg%%%tﬁnﬁ SeLELARLY Of5ipane,
SOdI t of, .speci,f.ic aronatlg?sulf

Z%berrr%ﬁ A Bskyf’?enercTﬁjtoethYl
Ylp’ﬁ%Eg Y i b er CheRkRpr oy  dh SRR Hion Lt et phoxy

actants |nclude polyoxyet | ene aIkyI et hers such as
sid@nfoxyet hyl &fF9aRIr Y% pol Yo ¥ ¥ne cet yFilane,
et her, polyoxyethylene stearyl et her, pol yoxyethyl ene
digledyioxat Hemer AR REXyEL hyledhy 1ni ghéana) C(ﬂfo( -astingethyl
pol yoxyet hyl ene al kyl aryl ethers such as
thioletdwyiotdiydtdmx nony| pheaghydt her; gélpmeyet hyl erbimethoxy
derivatives; sorbitan fatty acid esters such as
mesorydi-3an 3pireiay apeoppbr bhiiapropydpalidianat e,3- (2-acetoxy
sorbitan nonostearate, sorbitantristearate,
e thgbi t RIGPIEOPY Epl €me 8RORIT Ak tiHy10 s€BhRe, 2- (2-aminoethyl

thioethyl)triethoxy silane, 3-trimethoxy silyl propane

sulfonic acid isopropyl ester, bis[3-(triethoxy
silyl)propylltetrasulfide, bis[3-(triethoxy
silyl)propylldisulfide, bis[3- (triethoxy

silyl)propyllsulfide and 3-trimethoxy silyl propyl sulfonic
acid.

The anti-fogging treatment liquid according to the
present invention can mix a surféctant for the purpose of
enhancing uniformity and appearance of an anti-fogging treated
film. Surfactants such as an anionic surfactant, a nonionic
surfactant, acationic surfactant andan amphoteric surfactant,

areactivederivativethereofandthelikearementioned; however,
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sorbitan sesqui ol eate and sorbitan distearate;
pol yoxyet hyl ene sorbitan fatty acid esters such as
pol yoxyet hyl ene sorbitan nonol aurate, polyoxyethyl ene
sorbitan nonopal mtate, polyoxyethyl ene sorbitan
nonost ear ate, pol yoxyethylene sorbitan tristearate,
pol yoxyet hyl ene sorbitan nonool eate and
frow| thex péamndbeia ts o Eba e s ey ag eiae With poXyedRyfaHeaining
sorbitol fatty acid esters such as tetraoleic acid
a ol foxyetdry| smethe ogbie ;o §ltheerarganegilanei darebewkc ones
such as glycerol nonostearate, glycerol nonool eate
ar@nsrefd fab benudrsd f tloatarnion ypesup foerait 23in each of which
nonost ear ate; pol yoxyet hyl ene fatty acid esters such

an asn i@l ¥ e fihenes EyrHlr i®not 2dy ad esulpfd et sl efenic acid
gl ycol nonostearate, polyethylene glycol distearate

or a&‘%@?fdﬁé@é"&f‘@ m&tY ;ﬁfef@f‘é’l@l@?t erhdd Qurorae S £
al kyl an1ne pol yoxyethyl ene hardened castor oil; an

us@é lﬁé} | 8¢ -+ o2 pP! ﬁ?mqfxt‘%&te'soBECtv%‘%r more types.
oterlc sur

actants include alkyl amne salts such

Th%‘S (%Egnégnéy%.ﬁ%%Lg%gdqggt Qﬁﬂﬁ{b@ﬂ%ﬁeY1Eﬁ§hafﬁb range

UZ':R ernary amoni um s S Suc aury rinet

Ofcﬁyg%lég %g%g%hggtrlh€$L§#ltrlnﬁt?ﬁﬁgﬁPg}nkyfh strength.
SRR A R 18 e ! a0 o
Iaur bet ai ne, stearyl betaine, |aury caregéynetrugane

1% rhbﬂh’@%ﬁ@ﬂih?@ 548 R ahioes it bagid aifi

such as lauryl dinmethyl am ne oxide. At a coupling
copzining adf 1 emet onganbsfvamd bt 4ihe ﬁ@ncatlpﬂéagtp%ﬂetlon

sul fur atom at a noncoupling position hydrolysis and
andtondenisat hydratiyaate tberegfowl y as the tenperature is

| ower and nore rapidly as the tenperature is higher

in Spgedirfiplalliyx, examples of anionic surfactants include

alkyl sulfuric acid ester salts such as sodium lauryl sulfate,
sodium higher alcohol sulfate and triethanolamine lauryl
sulfate;alkylbenzenesulfonatessuchassodiumdodecylbenzene
sulfonate; alkyl naphthalene sulfonates such as sodium alkyl
naphthalene sulfonate; alkyl sulfosuccinates such as sodium
dialkyl sulfosuccinate; alkyl diphenyl ether disulfonates such
as sodium alkyl diphenyl ether disulfonate; alkyl phosphates
such as potassium alkyl phosphate; polyoxyethylene alkyl (or
alkyl aryl) sulfuric acid ester salts such as sodium
polyoxyethylene lauryl ether sulfate, sodium polyoxyethylene
alkyl ether sulfate, triethanolamine polyoxyethylene alkyl

ether sulfate and sodium polyoxyethylene alkyl phenyl ether
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organi c solvent. Since the condensation advances
extrenely slowy at less than OOC, it takes an
extrenely long period of time to prepare a condensate
which is a dinmer or a higher polyneric body and,
accordingly, workability is inferior. \Whereas, since
condensation advances extrenely rapidly at a o
sukhple at sPeVfaic re8ctive anienict supdecdants®; specific
control. Therefore, after the organosi |ane
cagmxyhingatdtewse snefsaténtsatoaphthalapaceupfonng acid
24 position and/or a hydrolysate thereof is diluted by
fé Hea hyer @phdéh $a D& gagiehsakvensoditie €54l b8ng-naphthalene
solution is preferably maintained for fromO0.1 hour
sUfadit hedusfeimé I OMcdddernsn tifd Fybthem s4 it efdgpecific
~ to nore stably control the condensation, it is nore

arseiterabl yumebat ai ned for £601x 21 A0U conidend a0 hosbscific
at fromOCto 40'C. Wien the condensate which is the

pd VERIr ¥« e Ni il q- PRY MBI 61 PREY; OF tdh@rfactants; and

organosi I'ane having at”1east” one sulfur atomat the
' Sity j d ? of using .a

PO S RO PP BRoRERBREECactq"RERRE 0L an

al kalj __catal yst, _an_am ne- e catalyst .and

et AFTPREL S T RET O 4T ok AR P e LBt RABE A Yaruethylene
: t.hod % control l.ing by an . envirqnnent. B
210k 1 of FRRGSt he YhdeRSat IRR-RYSHHFGRA | o 1ghtife ether,

coupling position of the organosil ane having at | east
PyeXatl eng Gifitayl t?@?@ng{ﬁ}@qutﬁﬁé]i‘ﬂ%rﬁ%ﬁ'ﬂﬂﬂ ether,

t he hydrol ysate_ thereof by using a catalyst selected
polyemYaTR anfecderd efdien 98 Palioxvg it enehipheir alcohol

the am ne-type catalyst and the netallic conpound
etd@tral yspolybxyarhylesgyi nglikydat nenyll i gatdera whéeeh as

the condensate is the diner or the higher polyneric
plydxyefthylene nonylphenyl ether; polyoxyethylene
derivatives; sorbitan fatty acid esters such as sorbitan
monoclaurate, sorbitan monopalmitate, sorbitan monostearate,
sorbitantristearate,sorbitanmonooleate,sorbitantrioleate,
sorbitan sesquioleateandsorbitandistearate; polyoxyethylene
sorbitan fatty acid esters such as polyoxyethylene sorbitan
monolaurate, polyoxyethylene sorbitan monopalmitate,
polyoxyethylene sorbitan monostearate, polyoxyethylene
sorbitan tristearate, polyoxyethylene sorbitan monooleate and
polyoxyethylene sorbitan triocleate; polyoxyethylene sorbitol
fatty acid esters such as tetraoleic acid polyoxyethylene

sorbit; glycerinfattyacidester suchasglycerolmonostearate,

glycerol monoocleate and self-emulsification type glycerol
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t he organosil ane having at |east one sul fur atom at
the nonco.upling position is, based on the entire
wei ght of the organosilane, from 1% by weight to 70%
by wei ght can easily be produced. Exanples of acid
catal ysts include hydrochloric acid, 25 sulfuric acid,
antric acid, acetic acid, faormc aC|d tartaric
mopeFHeakdtei c PALYP*uRE ek E25EVd. 2GR h e8GeFS aguch as
have no carboxyl group such as hydrochloric acid,
polyethylenei d glyask ri mongdpyrate carbohvethyianpayghycol
effect of pronoting the hydrolysis, while, since the
momcs Ue hvat eg pa lwtbm&ﬁneggbupobdifscha‘mratcﬁ)endipm]tﬁ'r&ﬁhyl ene
with the organosilane, the acid has an effect of
glgeppr essi ngndbkeatagdensat polyokiyetafydere when dlieyleamiche ;
havi ng no carboxyl group and a carboxyl group are
po U@kl é fn $ D8 Nalrddhed Ta4291€010f 4he LoNEERSAdro Heide .
nore easily be controlled. Exanples of alkal

cat Eﬁﬁ’a?ﬁ lés‘“%'fuéi@tz?&%H'Bﬁa’gﬁlﬁhb@%rlcp%§§§bt'£hts include
hydr oxi cal ci um hydroxi de and ammoni um conpounds.

alfg?l gaﬁn&%m cﬁxs%e%&%@évgmne%mJa&ahhystfg%m%ﬁne

am nes SUC as et I am ne

ac%)teéllgé( @\P%E‘eernieﬂ/ L 4§ y}urﬁ‘rgglfts tgd ta)’% laiﬂm tri énethyl

amne, trie amne an
uanldl no_aci ds,such anidin
SRl S fﬂmph]l&glz%‘ﬁ?ﬂder cetyl
2,4-dieth LnidazoLS and 2- azo% 'S ,
trfur AEC] BREORIAN [ FoRPE RS, SCURGRATHL R LBFFBYLs gmonium
form ng a_hydrogen bond and suppreSS|ng a
chienbénsHd chl iehdgay aghinrih themmariom Ghil ofpe; alkyl
condensate, an am ne_containing a hydrox% group is
betr bies asheh Beanbresybf bedednec srrioihdbesaangst sauryl
include nmetallic acetyl acetonates such as al um num
caxoex yhe el ohpdeoxyethgilummidazolium betaine; and amine
oxides such as lauryl dimethyl amine oxide.

At a coupling position of the organosilane containing
at least one sulfur atom at a noncoupling position hydrolysis
and condensation advance more slowly as the temperature is lower
and more rapidly as the temperature is higher in a hydrophilic
organic solvent. Since the condensation advances extremely
slowly at less than 0°C, it takes an extremely long period of
time toprepareacondensatewhichisadimerorahigherpolymeric
body and, accordingly, workabilityisinferior. Whereas, since
condensation advances extremely rapidly at a temperature over

70°C, it is hard to perform a control. Therefore, after the

organosilanecontainingat leastonesulfuratomatanoncoupling
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acetyl acetonate and chrom um acetyl acetonate;
organic acid netal salts such as sodium acetate, |ead
napht hanate and tin octylate; Lewi s acids such as
SnCl4, TiCl4 and ZnCl2; and 26 magnesi um perchlorate.
As forte rtiaryam nes and organic tin conpound
catal ysts, it is ordinarily known that any one of
pasidramy abd/pirxedl hvdroddsatieo eheneet tise @ileted Ay the
anmount of the catalyst to be m xedcan not be
hygbrohal 1 zeddusyaro ai fsfodrvemdes ithheef Feetléppfig solution is
catal ysts and is desirably within the range w t hout
prafieardlelry mg imidinddeantirdroggilnotiratacf80i sbuesodt from
the filmand, specifically, is preferably 75% or | ess
o°en thheyPasi s pofrtheld, d irt BHE&E t8 hbeet k8aWT®Ntcontrol the
l'iquid. By converting any one of the sulfonic acid

coftictls AU, i ttNembReObr 8F OB 1§ i i iindes 850U 8 hours
the disulfide group of the organosilane having at

I t.one sulfu 0 t hegononcoupl i ng position
toé% /oP%:ﬁfrﬁén%‘%éé?g?bﬁhpg% ‘into a sulfonic acid

grouppui GRCXNIDIds. & drae; LavoLable (iydroRti 1Ucl s gner
a nore favorable antl-fogging performnce can  be
rovided xi dati,on of the | fonic .acid,.ester. group
polFeito PO GhptET i6d SAITT TR T QY A SERBC AP b T Re w1 fur
rou anbe perfornmed before .or after the .
atBmgah 9 BRBCAHEAGPIURRS hy b BIySREEPRRERect method of using
condensed; however, in order to-nore efficiently .
.a getrdvst calpatiesh, fTemi anpRef aRaBrydpertalsd berorad kali
the organosilane and/or the hydrolysate thereof is
cateddensedn ThnipRrdapreorratal petk f enged byebal bk dagmpeund
reacti on (oxidation by using sodium pernmanganate, a
cahpdysgemapye bex icdabdalegt wirth fy teddividooifc caaitdolling by an

environment.
N

By controlling the condensation and hydrolysis of the
couplingpositionoftheorganosilanehévingatleastonesulfur
atmnatthenoncouplingpositionand/orthéhydrolysatethereof
by using a catalyst selected from among the acid catalyst, the
alkali catalyst, the amine-type catalyst and the metallic
compound catalyst, the anti-fogging treatment liquid in which
the condensate is the dimer or the higher polymeric body of
the organosilane having at least one sulfur atom at the
noncoupling position is, based on the entire weight of the
organosilane, from 1% by weight to 70% by weight can easily

be produced.

Examples of acid catalysts include hydrochloric acid,

25



hydrogen brom de, a gas containing ozone or the |ike)
which 27 is ordinarily used. In order to enhance
reactivity between the organosilane having at | east
one sul fur atom at the noncoupling position and/or
the hydrol ysate thereof and a surface of an article,
a plasma treatnment or an alkali treatnment is perforned
subfur he acddn fapétotcranidr eretbcreiihckerBic agidetiagtgric
thereof. By such treatnment, there is an effect in
aciéactibnicateidi ahdt barbeniEasedd. t Huch tacids arsl hawee no
anti-foggi ng performance isalso inproved. The article
catibokel yireapethaol dhiyHeocahlbri cegdid)osul Bt heatid), iaqitdric
according to the present invention is a nateri al
ac s&haealatbd i & DE hakeldh 68AsESld MPr&hot Bhdthe hydrolysis,
pl astics, oxides, netals, wood, ceram cs, cenent,

whf?é‘cr &iged | Pﬁés'adilﬂpehav%h%nea a%rﬂo@@xlhe rohp V[:B&Vforms

the reaction with the organosilane, "a surface of

codPYi L0061 6h W HIgSe BEBHﬁbgﬁl%eg' E‘ﬁé a{c,slcprh‘:‘afseﬁﬁbéffect of

anings of terns as used ereln and the detaill

su%;?]?esgiga% ac'c%%?&{)%?@l esf%'f%’ ?H@R%e al:[tﬂd having

der un erstan i Ng 0 resen
present_inve

f eat ur
no GRER RN A ER TR Gk B ER B e A 0 50 o,
according to the present invention, by containi
a RYPRSIT drire ﬂﬁ%r}ﬁfgl% RRROT D RETAY e %%%&aﬁaed
noncoupl i ng position and/or a sinple bod of
hy driof3pppkes tq“felaééiﬁl1aﬁ§taltz’éﬁ§eh%%%k§dm%¢11‘ﬂ% fav%nq@rdef
or a higher polyneric body thereof, a sufficient

potiessi ey hytlropydeopta 1 ¢ Eim yeaRxbeesndaRBaNAHE Ganpounds .

excel l ent anti-fogging 28
As for the amine-type catalysts, specifically, anyone of amines

such as ethylene diamine, N,N-dimethyl benzyl amine, tripropyl
amine, tributyl amine, tripentyl amine, n-butyl amine, triethyl
amine and guanidine; amino acids such as guanidine; and
imidazoles such as such as 2-methyl imidazole, 2,4~-diethyl
imidazole and 2-phenyl imidazole is permissible and, from the
standpoint of effects of forming a hydrogen bond and suppressing
a condensation reaction against the hydrolysis and condensate,
an amine containing a hydroxyl group is preferable.
Examples of metallic compound catalysts includemetallic
acetyl acetonates such as aluminum acetyl acetonate, titanium
acetyl acetonate and chromium acetyl acetonate; organic acid
metal salts such as sodium acetate, lead naphthanate and tin

octylate; Lewis acids such as SnCly, TiCly; and ZnCl;; and
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property can be real i zed. Further, by allow ng the
organosi |lane having at |east one sulfur atomat the
noncoupl i ng position and/or the condensate which is
the dimer or the higher polyneric body of the
hydrol ysate thereof to be, based on the entire wei ght
of the organosilane, fromO0.5% by weight to | ess than
maqmeqwumm@eaﬁhloaahydrophu||c group can efficiently be
arranged in a film to thereby enhance filmstrength
and dd¢hEst temddary amines godfergarpic Bhnaonpsiund ¢atdbysts,
a second feature, in a nethod for preparing the
i torigamasd i reanel bavkmgwat theasdnpnensub f uthah onaptbé heixed in
noncoupl i ng position and/or the condensate which is

ordier digrehh@hdehehbi gheectpol aeincuod®f ehet Batalyst to be
hydr ol ysate thereof, a control thereof is perforned

ml%d@hﬁt@é@wgéﬂgrbﬂfﬂéﬁl’dﬁe ltioO4 € 4PEREE in effect among
predet erm ned environnment. Further, the condensate can

calt 1 REPahad d Heé‘lﬂsuBﬁ? vﬁﬂﬁh?r{ tﬁ%%aﬁfig‘% QQtHBu‘Eoltnterferlng

cont/al ni ng at | east ohe catal yst selected from anong

g C%g'll%to g%r%]ga' Eﬂ%kac% fjr"i'éﬁtc 3% a%e H’Bﬁ and,

cat alyst mpoun cat

th|r f ure, b t r eat nent u
huad gaﬁog#iﬁg%&fﬁﬁ PP 0 gl of onia
aton1 at cou os|t| n and/or a sinpl e body
Co&fteélthyld}gi r% ‘%Ihee‘?% % a condensate which is a
dinmer or a hlgher olynerlc body thereof are dil uted
by aBHy@PBBRFFLRJIorRYMRE S F&/t SBALOR1ISUREAE L DS group,
base material, a sufficient density of a_ hydrophilic
ther 5hpod agr BuPebthe riatl ifte arrou asidetha dhsehfddegyroup of

filmhaving an excellent anti-fogging performnce is
theorameghneahl &re pheydngd.at least one sulfur atom at the

noncoupling position and/or the hydrolysate thereof into a
sulfonic acid d9group 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 organosilane and/or the hydrolysate thereof
is condensed; however, in order to.more efficiently perform
oxidation, it is preferably performed before the organosilane
and/or the hydrolysate thereof is condensed. The oxidation
isperformedby anoxidation reaction (oxidationbyusing sodium
permanganate, a hydrogen peroxide solution, hydrochloric acid,

hydrogen bromide, a gas containing ozone or the like) which
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Further, by allow ng the organosilane having at |east
one sul fur atom at the noncouplingpositionand/ or the
condensate which is the diner or the higher polyneric
body of the hydrolysate thereof to be, based on the
entire weight of the organosilane, from 0.5% by

_ weight to less than 70% by wei ght, a hydrophilic

isgpwapneshlEéf BSedi ent | ybe arranged in the
fil mandananti-fogging article in which filmstrength
and Eulloesierchesenivinde g enaatfiatidy betwesasthemrgangsikane
~enhanced can be prepared. Still further, the

hHaviganasi least camnd aswl fugr cdtdeast Ure maidauphbimgnisition
the noncoupling position and/or the sinple body of

and her hyke chyded Bys4 tereoéreafdandea comdansatef vin cdrtiscle,
the dinmer or a higher polyneric body thereof are

‘a plid £ Faa tideey thygr 8RN 1k £1 Drigadt tanertolivepbrf8ymed on the
conprise a surfactant. As for. a fourth feature, it is

suffalltorf ORgi Aot BETECLE 15BRERGECAhZEEE L HitPatnéh8or. By
ase material is alens. By using a treatnent |iquid

sulfl, Nl e &k 21 AAIAS1IARR, BRRLRTUAOrBLLEBA  raPlfuith the

oOmat a nonco I'ng position and/or a sinp

ouESe 58 RV GINPRAS SHACKEPL. OO0 85 SERIARIE AL o

, diluted by a hydrophilic organic solvent, a film
IMPEQYHRG - an anti-foggi ng performance to be formed is
extrenely thin and, therefore, a . lens havin

: .t he

ant i Th®ggtAGLErT BRridiRas <N 1bB fd}eeaaﬁéaf@ﬂgﬁaattreatment

_impairing an optical characteristic. 30 As for a
liquid poreacdng tathetes sidr Inpepllenrdg apaterial selected

anti-fogging article, as shown in a production process
frém dbectizonp ofonishies taimg of ool aws amliagitd as exbdps: etals,

FIG 1A conprises the steps of: applying a treatnent
wodd guceramiokj chement, concrete, fibers, paper, stone and
leather. 1In view of the reaction with the organosilane, a
surface of any one of oxides inclusive of glass is preferable.

Meanings 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 described below.

Firstly, as for a first feature according to the present
invention, by containing an organosilane containing at least
one sulfur atom 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, a sufficient density of

hydrophilicity can be obtained and an excellent anti-fogging
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an organosil ane contai ning at |east one sul fur -atom

at a noncoupling position and/or a sinple body of a

hydrol ysate thereof, and a condensate which is a

dimer or a higher polynmeric body thereof are diluted

by a hydrophilic organic solvent on a surface of a

base material; and thermally treating the base . _
PreRer i aranmesr edpl zed. wikur ther bﬁatl&@mmqfdm grggposilane

thereby dry-cure the treatnment |liquid. Further, as
hahiown ath bepsbdowe i ol pepcabenfibwthéanenoduphing position

anti-fogging article as showmn in FIG 1B, it is a
anmdtdwdhef asngeosace ndriah astthef dgéngrathée tligher polymeric

conprising the steps of: converting at |east one
bdUN6Eitahygrelpsatkatiared f embHDPYsed St hORING 3@ Weight
. ester group, a thiol group, a sulfide group and a
o fitHd Ry OUREON A 153 Bt WRAYIRNEo! haYkdthAn 708 by

whi ch an organosil ane containing at | east one sul fur

t at JIRAH [ A [ ) R/ ' :

wé}é%?%j%?%ﬁysatquf%ggéo ,C%?Hgg%ég%%éﬁggfggah?gﬁﬁgédaln @

di mer. o [ I i e_dil ;
fﬁ%ﬁpe§€hﬁpﬁg gghgﬁhgﬁc%n%é%& Fg?ng@éu?ﬁa g&ﬁggyvgness with

dr gani ¢ sol v onic aci
roup;  ap #yin fhe treatnment liquid on a surface of a
a élsrLe%odr%‘? ecf' att Iﬁ%l(f%%rrml ly treating the base
material thus applied with the treatnent_liquid, to
ther 8y 1y 8¢ GPEORACI CRFBEE oAb #iRHEO0 SEOEREGRATING the
shown in a production process flowchart of _an .
Orﬂﬁtﬁo-sfldgﬁi%gaé(#ﬂg&‘él§§5§m® siud fpr@ tawal fhegopcoupling
met hod for producing the antijfogging article _
posdriionsfng/ ehet ke epadesisatsgpphithd stheedimenon thaikigher
i n which an organosilane containing at |east one
podyimeuri caboriyab fathentydipd I ngapestihéveo £ amal/amtrsi mleseot
body of a hydrol ysate thereof, and a condensate
is performed by maintaining the treatment liquid under a
predetermined environment. _Further, the condensate can be
prepared in a state either containing or not containing at least
one catalyst selected from among an acid catalyst, an alkali
catalyst, an amine-type catalyst and a metallic compound
catalyst.

As for a third feature, by applying a treatment liquid
in which an organosilane containing at least one sulfur atom
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 material, a sufficient density of a

hydrophilic group can be obtained and an article on which a

29



which is a dinmer or a higher polyneric body thereof

are diluted .by a hydrophilic organic solvent on a

surf ace of a base material; thernmally treating the

base material thus applied with the treatnent |iquid,

to thereby dry-cure the treatnent liquid; and

converting at |east one functional group selected from
£ihmomyving san ferdel ket astierfogoing "Rexiowrageeubs fprmed

sulfide group and a disulf ide group contained at a

camope gppepageqgosition into a sulfonic acid group.
Brief Description of the Drawings FIG 1 is a

pr oduigi HEY PTIRE eSISLdW vy Clte tofarissi barié -Hogiat least
article according to the present invention, wherein

onéBﬁ@@u@@@&ﬁéﬁth@%b%%bu%&qw@ﬁbﬁhﬂibﬁ%ﬁﬁVoi%Hétdﬂaensate
Best Mode for Carrying t the Invention Hereinafter

wh £éh g@tﬂhefé’ﬂﬁéf‘grtﬂfeaﬁ{@lﬁ‘ér bodyhd rabhsiy HEEB@%)fd}folys ate
producing the liquid are described. Further, the

th%?ét%lf gt%gggpgiéé @é‘tdﬂe 2% %ﬂt‘i Foivie 1‘{1‘?&: bifbede Qﬂ‘%aﬁd’ﬂlqsane ,

eatnment lTiquid A
of 3- capto p | n d .
oo, EAESERABREPH, ALY We?@@snw&%%mc
sol ution ded with 0.238 of | fur
SRR L LY e Frraadest 1 RE G e 3&61”11%1 £53ding
t hereby hydrol yze a net hoxy r The result
A chand Whe CRObOI prEEiang asiies (W engs fhtigesur face
peroxi de solution and, then, stirred for 24 hours _
of @ridepe Nat eftids bR BICHHEaNIRE PREPEEE Der %FHafrPrther'
oxi dation reaction of a thiol group and a
the ovrizanes i bane ceerianbrg i leawt proupilipe atom at the

resul tant sol ution was anal yzed by using an FT- NVR
noncoupling position and/or the simple body of the hydrolysate

thereof, and the condensate which is the dimer or a higher
polymeric body thereof are diluted by the hydrophilic organic
solvent may comprise a surfactant.

As for a fourth feature, it is an anti-fogging article
characterized in that the base material is a lens. By using
a treatment liquid in which an organosilane containing at least
one sulfur atom 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, a film having an anti-fogging performance to
be formed is extremely thin and, therefore, a lens having the
anti-fogging performance can be prepared without impairing an

optical characteristic.
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to find that a nercapto group was oxidi zed, the

met hoxy group was hydrolyzed and trisiloxy propane

sul fonic acid was synthesized. A portion of the

solution was diluted 200 tinmes bypurifiedwater and,

t hen, analyzed by using an LCMS to confirm that a

condensate which is a dinmer or a higher polyneric body

was presénr theféfhbantratieret hat metthnd ofolerroiduging an

the.entire solid content was 42% by wei ght. Further,
anthenfaggbngedriaic s, afs t bhogal | incant prbductdon process

trisiloxy propane sulfonic acid solution was

fI®astigdt of whe 2ndY-Mygeanghtarthlisld rdsidoowyn PLOPENE. 1A
sul fonic acid solution was diluted by ethanol such

cd 1§e§0lﬂ%3r§tfé}5é, ¥ :0fapp 1SAlHd aCereftnehten€ghiid in which
6§%gne 0. 15% by wei ght, F?B%?héfeby obt ai n 150%9 of a

ar&ilbygsﬂoswb%l %ntmemt SafbhaiRed sHd US§ﬁfthtAIt%m at a
was added with 100 ppm TDased on the entire m5|g of

RN AR L%%%9%%93d85%2§3' R GHI%O 0T & BydppLvsate

tl{e{ ogl% r‘(eﬁb% &%wd% at(Q-\.T.lFJ dln.)t a, dfn? xt' g%)r egXG%b%géolymerlc
1 bi h g d | f

oo, hedlesth, as RLARtEGbdr = e 2%%9 arirbeni, safiient on

with 1.7 % of O 1N nitric acid and, thereafter,
a §Urfese Pora basrmatarials andk thesteddyt tEgpbingnthgsbase

analyzed by using an FT-NVR to find that an ethoxy
magrediiR ‘%ﬁ/cﬁfRH])ﬂzeéH witdh g@?fértdf%atﬁileﬂ'% Xiguidd oS thereby

silyl)propyl]disulfide. 1.5 g of the resultant
anﬁqnﬁQnth@xiﬁﬁaQMQnt]Imnmides by ethanol to nake the

entire weight up to be 150 g. Further, the thus-nmade

sol ufuathears addedowntin @ prgdottaobNpsodesm flow-chart of
an anti-fogging article as shown in FIG. 1B, it is a method
for producing an anti-fogging article comprising the steps of:
converting at least one functional group selected from among
a sulfonic acid ester group, a thiol group, a sulfide group
and a disulfide group contained in a treatment liquid in which
an organosilane containing at least one sulfur atom 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 aredilutedbyahydrophilicorganic solvent into asulfonic
acid group; applying the treatment liquid on a surface of a
base material; and thermally treating the base material thus

applied with the treatment liquid, to thereby dry-cure the

treatment liquid.
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hydr oxi de solution and, then, stirred for 30 m nutes
at room tenperature (B-1 liquid). A portion of the
B-1 liquid was diluted 20 tinmes by purified water
and, then, analyzed by using an LC/MS to confirmthat
a condensate which is a dinmer or a higher polyneric
body was present therein and also that a ratio
t herfenfthiar,t ke smvwn el i @enpooduclidsn30ne 6§s vl g chidmet of
t hus-obtained diluted |iquid was added with 50 ppm
an hased- foygihe sarttiagle wed gitowod i tRIEht ght it dus &y mefthod
sodiumlauryl sulfate, to thereby obtain a treatnent
fort ighddidnd Heatamyit- idguirty GQrtddle Gdmpligihg/Ehy) sdfeps
bis[3-(triethoxy silyl)propyl]disulfide was dissol ved
ofPYa%ngiﬂgQ%Ftﬂégﬁﬂgﬂt anguitham waddad shtbryandsglane
of 0. INnitric acid and, thereafter, stirred for 5

cor{'lcoapfr??‘ir"gé1 a%??ﬁﬁ/geeoﬁg 1AM ShtbhE0R MaT ARl MEbodition

usi ng to confirmthat an ethoxy group was

dral yzed ener.a ' = (L rdySd

anqqx Ay %Jr‘g%%ﬁ %’g’idg*u‘Ffiad%f;dg%’ggga%fﬁ?#e%’s apgp condensate
salytion was diluted, 100 tines_.by e .t-h

wh Gl oS G Sbyf o T80l IRER AR B ohE AP iltifted
solution was designated as .,a treatnent liqud C A . ..

by BHAdRAPIH KHeE §PRAE O R Gof & CIVERCHPE R RS TG aRie L
bypurified water and, then, analyzed by using an,

thexmakl Y ot kol 17 HratPase cBabERLE et%H?cﬁppélgddﬁﬂé?l the
or a higher polymeric body was present therein and |

tredomenthatiquidi it ttharalty idr¥tiknhiihe tusstgantorl ko d/
treatnent |iquid was 29% by weight. (Treatnent |iquid

androAvbir§fiBg(@t 1easbonesfunt ) horpd Ureupu ¢l et edbfgpmaong
prepared in a sanme manner as in the treatnment liquid C

a vsfehiwtasid ester group, "a thiol group, a sulfide group

and a disulfide group contained at a noncoupling position into

a sulfonic acid group.

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

wherein three examples thereof are shown in FIGS. 1A to 1C.

Best Mode for Carrying Out the Invention

Hereinafter, an anti-fogging treatment liquid and a
method for producing the liquid are described. Further, the
anti-fogging treatment liquid is describedon 9 types of liquids

A to I.
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10 tinmes by an ethanol/water (50/50% by vol) sol ution

and, then, a gas containing ozone (ozone content: 200

g/m8) in which an ozone gas was diluted by an oxygen

gas was allowed to pass through the resultant

solution for 30 mnutes at a flowrate of 2.5 1/ m n,

to thereby perform oxidation. Wien the resultant

sol ution was anal yzed by using an FT-NMR, it was

confirmed that a disulfide group was oxi di zed and
(Mrdstinaxxty pigpadeAsul fonic 35 acid was synt hesi zed

When a concentration of a solid content of the

t hus-alotiai med sof uB+merohptopebbyly rnaticosyl fsdniate was

acid was neasured, it was 2.0% The trisiloxy propane
disddonicinc d sl uifiamavast gdhbytetbn, byhetrhamltasicdolution

that a concentration of a solid content thereof

ageaut egowl%%o sz%I@fo ot.on Banehyiebtain 488, kréarter,

|qU| whi ch was, then, designated as a

treat eﬁ# tion f I
Ak %.%”3@’3‘ Sk T e & e Ehoxy
result t salytion n % é?
IL oSt rﬁ?‘?hﬁ?sgs‘ggﬁaensa e]?%/\hxl;ac a%elésggg%r of d'8£'8 7. 63
hj gher mer,i c : ent ere| rati
hmm%lrlger REe S i Sorfo T ent L haed 450 4 polrsnder
i ght. (Treatnegt liquid E) 0.02 nol of . _ _
amahQ@@Hb?@Qr%)ﬁlo €ritethexgbyiparEc A NdPssdatéan yepction
60 m of acetone. The resultant solution was added
ofch dfniicdegrebP20B Al Cqrdensat ¥ a) reRcdd arcef Godt é@nol group.
pot.assi um per nanganate solution for one hour while
the Sbeuresnlicenkepplihhiian Wae-abalgaedshutesing tanp FT-NMR
such addition is term nated, the resultant m xture
towfisndtthatda imyréagivugscalp R8E€ dridiked, ubheandBibxy group
pot assi um pernmanganate to be changed i nto manganese
wadi oydeolyhed and trisiloxy propane sulfonic acid was
synthesized. A portion of the solution was diluted 200 times
bypurifiédwater and, then, analyzedbyusing an LC/MS to confirm
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 42% by weight. Further, when a concentration
of the solid content in a trisiloxy propane sulfonic acid
solution was measured, it was 2.4% by weight.

The trisiloxy propane sulfonic acid solution was diluted
by ethanol such that a concentration of a solid content thereof
became 0.15% by weight, to thereby obtain 150 g of a diluted
solution. The thus-obtained diluted liquid was added with 100

ppm, based on the entire weight of a treatment liquid, of sodium
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resultant reaction solution was |left to stand for 24
hours at 0OC to all ow manganese di oxi de particles to
be precipitated and, then, the thus-precipitated
particles were filtered out. Wen the resultant
filtrate was anal yzed by using an FT-NMR, 36 it was
found that a nmercapto group was oxidi zed, a net hoxy

di ol swasobydcinpted|tzade penas NIKKQL DEPHORY; mvaddedle
sul fonate was synthesized. Further, when a

fr&wNd&Xor chenbicalsaCsol Lddcont eotthefelsy pbttaisi arhreatment
trisiloxy propane sulfonate solution was neasured, it

1i P by weight. The thus-obtai ned potassi um

risiloxy propane sulfonate solution was allowed to

pass through 100 ml of regenerated ion-exchange
resin(acid-form (trade name: AMBERLI TEI R- 120Na

Val Q?{ ano Corporation) at a solution flow
ﬁ%%gho e%iéﬁf%é§ﬁe a pH val ue of the potassium
trisyloxy pr ne | £pnate_sol uti.gn was,.10.-5, ;

Sd.O 0 %hj '99 g o %1(352[59(61:3‘1\%ghoxy

val ue of a sofution'which h been’i on- ex
.1.3; ther re.. kbt ,was_confirned . that assjum_ '
siTytiproyt ITbRahE g e it faETeq 1 4 Pk B3 Ty putancd
enerate trisiloxy propape sul foni¢c acid and the
andothesi AR HEitToky T B Opdnd ot FEHG S bRltT dheRsaTteT,
changed into a trisiloxypropane sul fonic acid
stioted Fon 2 Mpens atcthi€ent Flae iresuldand solpbiewnasmnadiyzed
the trisiloxy propane sulfonic acid solution was
by msdag ed, FTtNMR <ol f3adbyhakiaphethpky grpyp| wag hyidgedieed
sul fonic acid solution was diluted by ethanol such
to tdmxiezavonoks{ 3-al tohsbiowy sl lyl tpnopyi 1 dhendide.
became 0. 15% by wei ght, to thereby obtain 150 g of a
di | ut.ed g s Wheonresttie driusodhttdioredvadi [ditledesb| U0 drimes
was left to stand for 72 hours at OC to generate a
by GHHIeRIaLe hAREeile @ndirteh®8ight up to be 150 g. Further,
the thus-made solution was added with 0.1 g of a 1N sodium
hydroxide solution and, then, stirred for 30 minutes at room
temperature (B-1 liquid). A portion of the B-1 liquid was
diluted 20 times by purified water and, then, analyzed by using
an LC/MS to confirm that a condensate which is a dimer or a
higher polymeric body was present therein and also that a ratio
thereof in the entire compound was 30% by weight. The
thus-obtained diluted liquid was added with 50 ppm, based on

theentireweight of a treatment liquid, of sodiumlauryl sulfate,

to thereby obtain a treatment liquid B.

(Treatment liquid C)
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added with 100 ppm based on the entire weight of a
treatnment |iquid, of sodiumdilauryl sulfosuccinate
(trade nane: NI KKOL 37 OTP-100; avail.able from N kko
Chemcals Co., Ltd.) , to thereby obtain a treatnent
liquid E. A portion of the treatnent liquid E was
diluted 20 tines bypurifiedwaterand, then,
anal yr<tbyusimel an LCAMBSto canfir mof hat ligbluéhsaeshoxy
which is a diner or a higher polyneric body was
sprebamtopnkl @isubfildel sast dassalvedi byt #erboff ©h theutanol
entire solid content was 15% by wei ght. (Treat nent
and qtthénf)addéd wsithoXy2 pr opanel Nuli tonccaciod dnsgl tihéoeafter,
was prepared in a sanme manner as in the treatnent

sﬂlf%é@fgrﬂﬁbquQQBijUt@Her@bdﬂﬂ&ﬂﬂ%o§ﬁ€ﬂohmﬂséhalyzed

concentration of a solid content becanme 0.15%

by\ﬁs Qﬁt; arl PTLRRR &RYcORE aFR tHd 8n efthaxdi dxdes w%%' wdfm yzed

the thus-obtai ned diluted solution was ad

thegtféh@réce qofgg é\Eﬁf&{‘ 5?18:\({; §ibg@9%réﬁy@?dﬁgglftlﬁ%n

t to sta OUI‘S at 4 0] generate a

cond%na%tg g%egﬁgnregqltsnsrsgl;a@;o 94954 ¥L041P00 tines

me base € entrre wei tre

byeatio Oy Toe whd e ?‘L%f RS B e c%aéﬂ?d the
Ltd b t i i
t"? %ﬁé#a@o 2 Mot Pg T rgaliiels 38 %pideg. A

bypur| fiedwat er and, then, ana yusi n n LCONMNS |

porsianef Ehe tt%?ét“%?%*biél@l%éﬁt"é”@r%ﬁéﬂ“F%‘ié G HiFs By RiriTied
hi gher I meric body was present thereln and al so

watiedt a@ mhénedfyzad thie Usimg en 461/MP denteanf v that

62% by \NEI ght. 38
a condensate which is a dimer or a higher polymeric body was

present therein and also that a ratio thereof in the entire

weight of the treatment liquid was 29% by weight.

(Treatment ligquid D)

A bis[3-(trisiloxy silyl)propylldisulfide solution
prepared in a same manner as in the treatment liquid Cwas diluted
10 times by an ethanol/water (50/50% by vol) solution and, then,
a gas containing ozone (ozone content: 200 g/m®) in which an
ozone gaswasdiluted by an oxygen gas was allowed to pass through
the resultant solution for 30 minutes at a flow rate of 2.5
1/min, to thereby perform oxidation. When the resultant
solution was analyzed by using an FT-NMR, it was confirmed that

a disulfide group was oxidized and trisiloxy propane sulfonic
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(Treatnment liquid G A trisiloxy propane sulfonic acid
solution was prepared in a sanme manner as in the
~treatnent liquid E and, then, diluted by ethanol such
that a concentration of a solid content becanme 0.15%
by weight, to thereby obtain 150 g of a diluted
solution. The diluted solution inmrediately after such
acid Mas synkhesigesi.gfhenda goncenigzahion af gusal il content
portion of the treatnment liquid Gwas diluted 20 tines
of bylparr tHiu ezt ainegdso T iekon sl ikt gk Y prrpane [gMenic
to confirm that a condensate which is a diner or a
achil ghes medymeedc bbdyaswAsOpresent therein and al so
that a ratio thereof in the entire solid content was

0. 699y twe kg bx y(Jr epdne st llfoapdicdatd d Adnitsidrowgs diluted
propane sul fonic acid solution was prepared in a sane

by b'@%rl‘ﬁ@fola§ué:ﬂ 8- hresidet rd ¢ v & fRa .1 d beAteflt| tHtbo £

y ethanol such that a concentration of a solid

beg&g% ed‘a.t L éﬁfmei %oy tHeirghly, obeatifei 6byqobE 3éd g iR ed

ut'ed sol uti on. Next,” the t hus-obfaine

11@%&%0 ; S9! d one th%f%ff(‘étééhoaé a &2 h&E noshivd .

am ne ‘and, to stand for 200 hours

at_/5C to ner.at e d i b :
e Kidet e taliieal Tl st S L R
a treatnment liquid H. ortio f. the_t t t .
b8 AERE=t et 581 PRRb oA P (R A using
t hen, analyzed by using an LCMS to confirm that
an cpbh st St B | Ghat g‘? reenpnsA e d‘l‘fél‘c}li‘)o’r‘ﬁlnaer‘?%“%bcﬁlr a
“was present therein and also that a ratio thereof in
higher el yme r i Pioglyc HAB ePF e SRR 7w aRimangha, ratio thereof

in the entire solid content was 30% by'weight.

(Treatment liquid E)

0.02 mol of 3-mercaptopropyl trimethoxy silane was dissolved
in 60 ml of acetone. The resultant solution was added dropwise
to 200 ml (0.4 mol/l) of an ice-cooled potassium permanganate
solution for one hour while the solutionis kept in an ice-cooled
state. Aftersuchadditionisterminated, theresultantmixture
was stirred for 2 hours at 25°C to allow unreacted potassium
permanganate to be changed into manganese dioxide. The
resultant reaction solution was left to stand for 24 hours at
0°C to allow manganese dioxide particles to be precipitated
and, then, the thus-precipitated particles were filtered out.

When the resultant filtrate was analyzed by using an FT-NMR,
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(Treatnment liquid I) In a sane manner as in the
treatnment liquid C except for wusing 4.96 g of n-hexyl
triethoxy silane in place of bis[3-(triethoxy
silyl)propyl]disulfide, hydrolysis and condensation
were perfornmed and the resultant solution was dil uted
wi th et hanol such that a concentration of a solid
itteatsefivund ddertea el dho geogptwas oxtiddrzedy ahbtedihvxib@roup
g of atreatnent liquid I. A portion of the treatnent
was tidtdl yesd diahdt pdt 28s i imetsr 1 oy pox v fo edvaate sudfdnate was
t hen, anal yzedbyusing an L M5 to confirm that a
s ETKENEAE Q. WGt Her awdiefBs cin dert ghteiopelfyareild doedtent
was present therein and also that a ratio thereof in

of 8BoRlESi®im 8P1 & 1 §RPLeBhay@Ss PPPeRYt ¥8b3(t ion was measured,

Herei nafter, enbodi nents of anti-fogging articles in
: i.ch: anti-fogging filmwas forned on a
1%3@% n%eﬁr‘\?a‘ggl@%éi ng anyone of the anti-fogging
treatnent, |.Lauids.(tr L o ._ ,
desc|?I:‘}[Fr;eeéhlél1 O\Eéégéﬁé%g:ﬁ?%%%%é%%#‘ %io Eth%(r?{gsr%)kgﬁi sulfonate
descri Furt her

nt.i .- f oggi ng ticles will b as
s T ot hor b puFd “Eg b ERTRUR Y st foreadiepated
, optical menber for a projector, an eyepiece faor a
i QRN A BeRARY BobEa LA T gizade nere - ASBFRLIER R #20Na/
1), Step of application on base material surface_by dig
avedatdnge frag Pegagol CASPABRRELPA) , 2k %)Iség{‘-itéqrbﬁéof"oifa e of
spectacles having a hard coat filmand an
SVdnt i -Wrefleecai bH Wiallwe( auff t dreopptapayem Failsg 18xOR propane
film (trade nane: SEI KO SUPER SOVEREI GN; avail abl e
suflifomaSes ke lEpsion Cagpdr@itd oy piasvprepared sblpit@sm which
has been ion—éxchanged was 1.3; therefore, it was confirmed
that potassium trisiloxy propane sulfonate was ion~exchanged
to generate trisiloxy propane sulfonic acid and the potassium
trisiloxy propane sulfonate solution was changed into a
trisiloxypropanesulfonicacidsolution. Whenaconcentration
of a solid content of the trisiloxy propane sulfonic acid
solution was measured, it was 1.5% by weight.

The trisiloxy propane sulfonic acid solution was diluted
by ethanol such that a concentration of a solid content thereof
became O._15% by weight, to thereby obtain 150 g of a diluted
solution. The thus-obtaineddilutedsolutionwas left tostand
for 72 hours at 0°C to generate a condensate therein and, then,

added with 100 ppm, based on the entire weight of a treatment

liquid, of sodium dilauryl sulfosuccinate (trade name: NIKKOL
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treatment was perfornmed in order to clean a surface

thereof. Conditions of the plasnma treatnent were as

follows: treatnment pressure: 0.1 Torr; introduction

gas: dry air; distance between el ectrodes: 24 cm

power output: DCLlKV; and treatnent tinme period: 15

seconds. The plastic lens for spectacles subjected to
OTPHhE0P} asrad Labrleaf montNitelso Ghiepddals Che, titeht)veip thereby

liquid A and applied therewith while the | ens was
obbalhed tpeabmertrdiybydak.constant-speed pul ling-up

apparatus at a pulling-up rate of 20 cmmn. Step of

t heraryo ritieat BeNthé A H et 1AGuiEhe Wl astilatedngofimes
spectacles applied with the treatment [iquid A was

by EEQQ@ il v ! 2Rl thlehG Wrad i ysd M?%stlﬁ%fé'fpﬁt k1S thkorfe i rm
ours at 60C to conplete a reaction with a base

thqBLLd o&h| derithe ity fé% i Qﬁt - 99@%9%&%&9& body

spectac es was talne (Sanp An an

-wag% asCt to‘:hggglhr%‘r?d %lits | Eggta{'&'&lt&gg&gggeofeﬂlstfxgdentlre

ains er was ess
here s no fault in appearance

sogh%hcoﬁgggﬁoﬁafnbggaﬁytHSF 6 change in reflectance

was noticed between before and after the treatnent.

(Exanple 2) Step of application on base nateri al

surface by spin coating: -An optical menber for a
(Theafwenrbr LifiliA s dipped in a 1. 6N potassium

hydr oxi de solution for. 3 mnutes at 40C and,
A trisiloxy propane sulfonic acid solution was prepared

in a same manner as in the treatment liquid 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-obtained diluted solution was added with 0.3
g of N-aminoethyl ethanol amine and, then, left to stand for
2 hours at 40°C to generate a condensate therlein and, thereafter,
added with 100 ppm, based on the entire weight of a treatment
liquid, of sodium dilauryl sulfosuccinate (trade name: NIKKOL
OTP-100; available from Nikko Chemicals Co., Ltd.), to thereby
obtain a treatment liquid F.

A portion of the treatment liquid F was diluted 20 times
bypurifiedwater and, then, analyzedbyusinganLC/MS toconfirm
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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thereafter, sufficiently rinsed wwth purified water
was applied wth the treatnent |iquid B by a nethod
as described bel ow by using a spin coater. Nanmelvy,
the optical nmenber for the projector was seized by a
vacuum chuck in the center or thereabout and, then, 5
m of the treatnent liquid was ejected while it was
rotated at a rotation rate of 500 rpm and, thereafter,
the optical nenber was rotated for 10 seconds at a
(Totatmentr Af guidf G2500 rpmto spin off an excess
portion of the treatnment liquid. Step of thernal
t r eatarenti sfidroxdr propanegsulfiendptaciad sodndieiord aast beepared
projector applied with the treatnment |iquid B was
115 h098é Mahr ¥ adi in eheCtt 84 tRent YiRuidErams &hehgrdiluted
one hour at 120C to conplete a reaction with a base

Wétt?l%'r@l sekePtRit (éoﬁﬁﬁﬁ%h(ﬁrfa@flcfrpﬁfté QRali Eeﬂeeh&t Became
sul fonic acid 42 group: By being in contact with an

Zﬁ éfé\%ﬁ.?hﬁ' b $ARrlh V\Qbﬁglnaﬁ@ 89 aJ83 1WRed solution.

an oxygen ozone cont ent el ng

Zoogéﬁ%edorsoji ﬂé}ijt fa Suﬂggglgzoraiﬂ:egrf og&ﬂgﬂqut&on was

trea group was.converte
into | fonic_acid her eby obtain an
deasrﬁqnafqb%‘gl?’]@ %ﬁﬁ%‘f%@ﬁnﬁ?%bﬁ E;1‘ he proj ector (Sarrpl e .
2). Confirmatio resence of the sulf nlc )
gt oup p%gleansaﬂ&qb%ttwag ALy vy By cerfbnkines
bl ue. Since | ene blue forns an extrenely strong
by mkfb@wa\metrha%%,i EBARe anaditr.ed by us ipgan kaoip to confirm

that, when the sulfonic acid group is present, it is
thaz;tea tangensatar whéchal par digenofon hehither ape bymegic body

anti-fogging optical nmenber for the projector was
wadi ppedent therein and also that a ratio thereof in the entire

solid content was 0.6% by weight.

(Treatment liquid H)

A trisiloxy propane sulfonic acid solution was prepared
in a same manner as in the treatment liquid F 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-obtained diluted solution was added with 0.3
g of N-aminoethyl ethanol amine and, then, left to stand for
200 hours at 75°C to generate acondensate thereinand, thereafter,

the resultant solution was designated as a treatment liquid

H.

A portion of the treatment liquid H was diluted 20 times
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a 1mM aqueous solution of nethylene blue (pH: 4) for
one mnute at 25C, it was rinsed for 3 mnutes by an
ultrasoni c cleaning apparatus (bath capacity: 2.6
liter; oscillation frequency: 45 KHz; and output: 120
W filled with purified water and, then, it was
confirmed that the portion was dyed in blue and,
by pucdrfdiedgrater and, shiehordrabvied s sinagsamiC/MArk o el rm
of contact of the thus-obtained optical nenber for
thébea wajdmisate atdichsti spardimed avatehighsrspotlynhessc body
and no fault in appearance such as cloudi ng was
wad@rdmstht Maegangend & lisef thatancetdasthépsnfl etheeentire
before and after the treatnment. (Exanple 3) 43 Step of
so PPl E6ALEAR RAsbASE E‘%t felightsurface by spin coating:
The treatnment |iquid was di pped ina 1.6N potassium
hydr oxi de solution for 3 mnutes at 40C and,
. thereafter, an optical nenber for a projector which
I ¢ yrrinsed wth purified water was
(Tﬁgéﬁggég.i#ﬁgi?hag-prepared optical nenber for the

proj ector _was %ied it qg t.i;. j~d
et i & Sl ndPet 5 Wl Bok "ot R B oY eexCeBY fox
treat liquid by using the spin caater, the .
uSERET O rertbeP Tt R RREVL prch LEH X Y I g 1y Rlace of
_vacuum chuck in the center qr thereabout _and, then, 3
bigf 3oftrhetheyyt neALyl) BuPBYIASisvdLras whivdEal vSlss and
rotated at a rotation rate of 500 rpm and, thereafter,
corgensatbont verewRsrherpefopng ddeoidsudif@nt walidgrion was
“the optical member was rotated for 10 seconds at a
diletedwithrehangl 980D theh a gonspniretionpfegxsedddcontent
portion of the treatment |iquid. Step of thernal
betamathent? foyr wdtght urimghetebppbtedn hedigpoffartnd¢rtment
projector applied with the
liquid I.

A portion of the treatment liquid I was diluted 20 times
bypurifiedwater and, then, analyzedbyusingan LC/MS toconfirm
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 52% by weight.

Hereinafter, embodimentsofanti-foggingarticlesineach
of which an anti-fogging film was formed on a base material
byusinganyoneoftheanti-foggingtreatment liquids (treatment
liquids A to I) as described above and methods for producing
the anti-fogging articles will be described. Further, as for

basematerials, aplastic lens for spectacles, anoptical member

for a projector, an eyepiece for a camera and a white board
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treatnment liquid C was stood in a hot air
circulating-type thernostat for one hour at 120C to
conplete a reaction with a base material. Step of
conversion of functional group into sulfonic acid
group: By being. in contact with ozone water in which
an ozone gas was dissolved (ozone content being 70 to
gBdsppupréonsgd. nminutes at roomtenperature for
perform ng an oxidation treatnent, a sulfide group
was converted into a sulfonic acid 44 group, to
t hereby obtain an anti-fogging optical nenber for the
(B &heréof) (Sanple 3). Confirmation of the presence of
the sulfonic. acid group was conducted by perform ng

@t‘;‘éﬂ“gfbé{pﬂfieé{l:EBE el %%se'%h@érlﬁlpé’lﬁifé’é‘e@y HHE) coating:
t hus- obtalned anti-fogging optical nenber for the

pr oJ r%gﬁlﬂjaﬁs} llm\é AGHLOUSC SPLYL | gé‘r oégec\:l\g%cles

met h ene or. one mnute at 2

harx}lrhcifg 1'(&9]! ba{yhtnflifﬁ anlayaﬁ%ﬂéé r@éﬁ‘é&tf&?%@l gs)ourtermost

atus capaci iter; oscilTa

PR T AR b, LA o

ortlon was %%é;ln bl ue and, accordln t hat
a‘éauilf%ﬁw]rec Lerdf Epéearﬂorp%@w Wé‘F’ Ratqd of Alpkasna

t hus- obt ai ned "anti -foggi ng optical _nenber for the
t rradimant towady Aeio fife@r@grefonasesnon $wEEacqicheweof.

fault in appearance such as clouding was noticed. No
Cantghirigertish olef the tRlranaatr patheet wereecas Befldpesand

after the treatnent. (Exanple 4) Step of app)ication

on baseartmeart gresgvrace byl digrebati ng:

introduction gas: dry air;

distance between electrodes: 24 cm;

power output: DC1KV; and

treatment time period: 15 seconds.

The plastic lens for spectacles subjected to the plasma
treatment was dipped in the treatment liquid A and applied
therewith while the lens 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-curing:

Theplastic lens for spectacles appliedwith the treatment

liquid A was stood in a hot air circulating-type thermostat

for 4 hours at 60°C to complete a reaction with a base material

and, as a result, an anti-fogging lens for spectacles was
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As for a lens material (base material) , a plastic

|l ens for spectacles having a hard coat filmand an

anti-reflection film (outernost |ayer being Si02

film (trade nanme: SEIKO SUPER SOVEREI GN, avail abl e

from Sei ko Epson Corporation) was prepared. A plasma

treatnment was perforned in order to clean a surface
obttdiaredf (S&3gmbke t1bns of the plasma treatment were as

follows: 45 treatnent pressure: 0.1 Torr;

i nt medugiglen cfasiontiae taiof, tdhies ttauuse- dbetaieed anti-fogging

el ectrodes: 24 cm  power output: DCLKV; and treatnent

ledd B PeHeachesS86a0H8t Jheipiagtwstéenad ® or less and
spectacles subjectéd to the plasnma treatnent was

it qidpedhd M g teieat Nedrd iviE hC il tapll igbearance such

therewith while the I ens was pulled up therefromby a

as f%rbé}‘gﬂ@ SPee-thidd, | RY WhARRANS! US fAle @ diHd Wil Woticed

20 cmmn.” Step of thermal treatnent for

e Q44 it reatian FoH CERE e GREnEREE T 3 ROt i

circulating-type thernostat for 4 hours at 60C to

conplete a reaction with a base material and, as a

result, an anti-fogging I ens for spectacles was
(ExHiRt %168} (Sanpl e 4). An angle of contact of the

t hus- obtai ned anti-faqgging . |ens _for ggec acl es

SR M5 RRRKFA EPhan&a shmategi alesur fage by spiR coating:

confirmed that there was no fault in appearance such _ |

as drowitigalrmenhar, iy chargd a9t refMiddmmes wHpped in

noti ced between before and after the treatnent.
a 1.6N potassium hydroxide solution for 3 minutes at 40°C and,
thereafter, sufficientlyrinsedwithpurifiedwaterwas applied
with the treatment liquid B by a method as described below by
using a spin coater. Namely, the op.tica,l member for the
projector was seizedbyavacuumchuck in the center or thereabout
and, then, 5 ml of the treatment liquid was ejected while it
was rotated at a rotation rate of 500 rpm and, thereafter, the
optical member was rotated for 10 seconds at a rotation rate
of 2500 rpm to spin off an excess portionof the treatment liquid.
- Step of thermal treatment for dry-curing:

The optical member for the projector applied with the

treatment liquid B was stood in a hot air circulating-type
thermostat for one hour at 120°C to complete a reaction with

a base material.

Step of conversion of functional group into sulfonic acid
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(Exanpl e 5) Step of application on base nmateri al
surface by dip coating: An optical nenber for a
projector which was dipped in 46 a 1. 6N potassium
hydr oxi de solution for 3 mnutes at 400C and, then,
sufficiently rinsed with purified water was prepared.
The thus-prepared optical nenber for the projector was

- gbhpped in the treatment liquid. D and applied

therewith while it was pulled up therefromby a
constEnbedpeeih puntaeg:- wpt Appavabne -can ta ipung ggs um which
rate of 20 cmimn. Step of thermal treatnent for

albyoter § g waBh@idpteaali treahesxy@dn gae psopeeicdntent being
applied with the treatnent liquid.D was stood in a

26%@ ) clud HiMeedyrer s6° Mast dlef LSRN h&woﬂdauon

to conplete a reaction wwth "a base materi al

xaeﬂagzmécﬁt a 4 esulfi a2 ranb! wfaé’%ﬂ‘@e@@éd Cfﬂt&%"@ﬁ&foﬁ% acid
e pI‘OJ ector was obtained (Sanple 5). An angle of

14
gr%‘% ?or %@%%ﬁ%&%ﬁé@?ﬁ%ﬁ°ﬁ?@?%ﬁ%¥q&‘%%ber for
ests ang it @/as ﬁonfi r med th_at there was no
thfealﬁrtoq%c Appbat &lith as clouding. Further, no

chan refl ectanc was noti ced t ween before

oo AT AE Cpener ehEs & EE%FUAEBP.lEamﬂ group

on base material surface by di,p cpatin A whjte )
A0 ERIES i B8 USRI B CARSY nefhydeRspite. Since

dr oxi de solution for 3 mnutes at 4 OOC and, then,

m lieniedping fo,rmsaéyem:{ﬁm%,y,sﬁr@@lm@c %@db’rléﬁa‘ﬂé]dfonlc
The thus-prepared white board glass was dipped in the
actideativedts Weddi §Eoundthppl i wbent hbeewil fonhe| acid glaeup is

pul l ed up therefromby a constant -speed
present, it isdyedinblue. Afteraportionofthethus-obtained
anti-fogging optical member for the projector was dipped in
a 1lmM aqueous solution of methylene blue (pH: 4) for one minute
at 25°C, it was rinsed for 3 minutes by an ultrasonic cleaning
apparatus (bath capacity: 2.6 liter; oscillation frequency:
45 KHz; and output: 120W) filled with purified water and, 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 after the treatment.

(Example 3)
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4.7 pulling-up apparatus at a pulling-up rate of 20
cmmn. Step of thermal treatnent for dry-curing: The
white board gl ass applied with the treatnment liquid E
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 white

Shear o £ gkl aedsi b pai bk naserdlad SYrage MpsRipfcoating:
contact of the thus-obtained anti-fogging white board

gl askheagaiawstmepuir i Xfiicpol dvet eva svadbifpent iress larfdl patasesium
confirmed that there was no fault in appearance such

hyd@So£l @&ldidmut foi ther 3 RAneiterget noPefded! alterawster, an
noti ced between before and after the treatnent.

opt BRI Réndr HoaP a0prapetieat WRichwhsssuffieiémtly rinsed
surface by dip coating: An eyepiece for a canera

w1ﬁ’l‘[‘gg.{n} Veite S WRIRGT 64 st Er@pﬁﬁr@ami Thé eHIRPr e r &P optical

s was prepared as a base material. Conditions

nefled 'f%rp&:ﬁg%élj’ee@\{cmsl 3 ‘r"ﬁ‘%ﬁlﬁédfﬂﬂ@%e trEALNEAL 1iquid

pressure. orr ction gas: ry alr;

B bdl 5L ance gsg'r X n‘géfct Iﬁdgﬁch%ﬁaopﬁ%coatpfé’ﬁr gof'ltxgq:treatment

ne per Secon
R g ) SN 3 for the
Y RN S PR TN TERAC LR -
anén“gﬁggyp %H?g%fggg]E%egtﬁgg%t??&uigegas ejected while it
was rotated at a rotation rate of 500 rpm and, thereafter, such
rotation was held for 3 seconds and, further, the optical member
was rotated for 10 seconds at a rotation rate of 2500 rpm to
spin off an excess portion of the treatment liquid.
Step of thermal treatment for dry-curing:

The optical member for the projector applied with the
treatment liquid C was stood in a hot air circulating-type
thermostat for one hour at 120°C to complete a reaction with
a base material.

Step of conversion of functional group into sulfonic acid
group:

By being.in contact with ozone water in which an ozone
gas was dissolved (ozone content being 70 to 80 ppm) for 20
minutes at room temperature for performing an oxidation

treatment, a sulfide group was converted into a sulfonic acid
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pul I'i ng-up apparatus at a pulling-up rate of 20
cmmn. Step of thermal treatnent for dry-curing: The
eyepi ece for the canera applied with the treatnment
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
group - fogoimereyepbloteinoant et tafegalinasoprbbeal nmgmber for
(Sanple 7). An. angle of contact of the thus-obtained
tlentprdpggtoyg (Bympilecd)for the canera against purified
water was 5 or less and it was confirnmed that there

was o fitta t v e ahanpeesenbe @5 ttHowdilfpn ikuaicher group
no change in reflectance was noticed between before

- wah EAdeitddey Ratfeiing QyEIAIAUW ReEkgTRne bluSt.epafter
of application on base material surface by d-ip

a RB%‘E&B& o?nﬁieﬂ:ﬁﬁsogbﬁﬁ@h@@' aﬁffaEHEQKnéprtfj{d’aP WehP@r for
white board gl ass which was dipped in a 1.

tﬁ@é?gﬁﬁl&@orw%l Clp%%fcf‘ihué R é&ﬁeé gyt cgﬁ o%thylene

rlnse pur| wat er
di pp n the treatnment |_i G and apnpl
o Wio BHE A i1 BNe mEBAERAY 26" Cp & aﬁéf%%%@ 16’3 minutes
const nt S eed ul 1i.ng- rat uII n
by gpcH b3t FReaRalid el 2R atter;
was stood |n a hot air circulatin er_no
oGl IHel My frr eguernspt 49 FHZbeaaﬁgf@%R%‘g ;MQJ éﬁaﬁed with
result, an antl-fogq;ng white board gl ass wa
PugBtHiath VY SmARE 8) thetly aky| W Hcrditdred Jihg hethe portion
t hus- obt ai ned antl-fogglng whi te board gl ass, agai nst
wasdyed éa hkterndacyr a3 ¥, fRat seddfandfeaci aaes present.

there was no fault in appearance such as clouding.
An angle of contact of the thus-obtained anti-fogging 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 noticed between before and after the

treatment.

(Example 4)
Step of application on base material surface by dip coating:
Aé for a lens material (base material), a plastic lens
for spectacles having a hard coat film and an anti-reflection
film (outermost layer being Si0O, film) (trade name: SEIKO SUPER
SOVEREIGN; available fromSeiko EpsonCorporation) was prepared.
A plasma treatment was performed in order to clean a surface

thereof. Conditions of the plasma treatment were as follows:
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Further, no change in reflectance was noticed between
before and after the treatnent. (Conparative Exanple
2) Step of application on base material surface by dip
coating An optical nmenber for a projector which was
di pped in a 1. 6N potassi um hydroxi de solution for 3
m nutes at 40C and, then, sufficiently rinsed with
pur i frestweterp ness W ped- 1 nToxhe treatnment |iquid H
and applied therewith while it was pulled up

t heriaftrooduxyt o omnss ande g peed; pul | i ng- up appar at us at
a pulling-up rate of 20 cmmn. Step of thernal

t r ead iEndeOrbeltwe eire e t ddide 9pt 24 atmprenber for the
projector applied with the treatnment liquid H was

st og¢hwdY & utdd Irpeikeul atd ng-type thernostat for
one hour at 120C to be dry-cured and conplete a

reacti Ot GRS FRIR! I P4 Sdichnds. a result, an

anti-fogging opti menber for the projector was

obt gfﬂ(;éb?)&%ggg@agﬁg%f o5 Isﬁ!@t’%é)ﬂces‘:%ﬂtb %té:t%f G:Bet]%e plasma

t hu opt’1 cal
roj ector_ag Lnst pr:N(a; d %5

erEe T hte S At PBRar L, b8 P ERE et T 4 bt S i Bbpr e

ear.anc Fur B whil e refle ce on ne

theheVEdr W SoBEr HENS h&'ae: oRE ﬁ? ﬁ%oglas%& a
to 8%after t he,  treatnent. é]go aratlve]%&r% £

congs &N b7 SRR i R4t } BRI TP ARRATRE T i 3F &Y W 'arFe o
coating: A white board glass which was dipped in a 1.

20 gamfwimssi um hydroxide solution for 3 minutes at 40C
and, thereafter, sufficiently rinsed with purified
Smmmatéme;mﬂ dur e tenthefor dry-curing:

Theplastic lens for spectacles appliedwith the treatment
liquid C was stood in a hot air circulating-type thermostat
for 4 hours at 60°C to complete a reaction with a base material
and, as a result, an anti-fogging lens for spectacles was
obtained (Sample 4).

An angle of contact of the thus-obtained anti-fogging
lens for spectacles against purified water was 5° or less and
it was confirmed that there was no fault in appearance such

as clouding. Further, no change in reflectance was noticed

between before and after the treatment.

(Example 5)
Step of application on base material surface by dip coating:

An optical member for a projector which was dipped in
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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 sei zed 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 rMaHonrMe

of 500 rpm and, thereafter,_such rotation was
a flor6 N POEREFIMaRY AT e¥hdEqBRAREYONt FRE hind BUE6Sr @t g4 Q&sand,

was rotated for_ 10 seconds at a rotation rate of 2500
theyn 1L ERFHeBELY ahlRReds¥lpBrPREAToE At NRL EF U feRE epared.

liquid. Step of thermal treatnent for dry-curing: The
Thhithel soaaieP afi e oPadsialeBienPer faE thearvorciqngypg dirped

was stood in a hot air circulating-type thernostat for
iroridhe Hogatater? 04 qud & dnpinet epeliedcthemewiith whihdseit was

mat-erial (Sanple 10). An angle of contact of the
pulhisd oty aihread famin biyoggtogs tahttspbedrpubl isg-agaamsaratus

purified water was 43 and it was confirned that there
atwas gl I andtup nr@&ppear apoechymiinas cl oudi ng. 51

Further, there was no change in refl ectance before and

thb [ oft hdriRat s tBhMISieY @ fRthyleqe bl ue dyeing
od, .dyeing of the anti-fogging mhlte board gl ass

was A4 e HEGa NMBHRT £dd MBS g1ls avask 45D 2l e the

Exanple 4) Step of appllcatlon on base mat eri al

"tr%‘gén%ﬁgcpg%uﬁ%i&‘a 1%0@%%\'” tooh W taeh% a‘irg' | €thg-type

Passitim hy OXIde so ution
for 3 mnutes at 40C a 3gre fter sufficient]) ,
thﬁrﬁ%% rpl?lqeflhé)dlr\/\lé% |1t2 § 13p‘F‘P‘%%¢%\F?hatrrFeaCt¥°n with
t r eat qU|g a nethod_as described bel o g
2 ke e hEadata § ety Op i SAIDI G5 Gay menber
was selzed by a
for the projector was obtained (Sample 5).
An angle of contact of the thus-obtained anti-fogging
optical member for the projector against purified water was
5° or less and it was confirmed that there was no fault in

appearance such as clouding. Further, nochange inreflectance

was noticed between before and after the treatment.

(Example 6)
Step of application on base material surface by dip c'oating:
A white board glass which was dipped in a 1.6N potassium
hydroxidesolutionforZSminutesat40W3and,thén,sufficiently
rinsed with purified water was prepared. The thus-prepared
whiteboardglasswasdipped inthe treatment liquidE andapplied

therewith while it was pulled up therefrom by a constant-speed
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vacuum chuck in the center or thereabout and, then, 3
m of the treatnent liquid was ejected while 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
10,  seconds at a rotation riie of 2500 rpnkt% sRin.off
pulhiRgcuRsePBRIAENS of 1 AePPFLAPHENP FROGI 85 &PefmoRin-
thermal treatnent for dry-curing: The white board
SHers © hgpreEe i tieament &R YTEHRARE: | was st ood
ina hot air circulating-type thernostat for one hour |
at 1Tocwhd teohphedegba e anp bieduntithatheseraateent|liquid
By being in contact with an ozone-containing gas in
E wids cdtoah iozvenbofasinesidehlatings tipantheypgestghsfor one
(ozone content being 200g/nB8) for 10 m nutes at 90C
hoh©'atParioee Nt @oap 1@tiedat +@8cb2oh nediienbaskond ber £y and,
obtain an anti-fogging whit-e board glass (Sanple
as 1d)re&00E ) ravatdron -of o gdienprsene o rd hel a8 fus olard thed
group was conducted by perform ng dyeing by nethyl ene
(sdhyEe 6fter a portion of the thus-obtained
anti-fogging white board glass was dipped in a 1nM
aqu%‘r‘saxf%%%ﬂrbocﬁta@ct R & s {dtaidld fdt 0ogging

m nute a it was rinsed for 3 mnutes by an
unft§ PSSR Caf TS 190 T RGuahb i cdoVREEE BRE Suiuctoopand
e S TAY B Il dfoce s
os SFESLAL 0L B SO T LR TS B, e
oard gl ass agai n 1fied ma%er was 7 or |ess and

b St pur
betipeenupetors %5%e%?%§€etgﬁcﬁr3§ BFBhdi ng was noti ced.
No change in

(Example 7)
Step of application on base material 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 treatment were as follows:
treatment pressure: 0.1 Torr;
introduction gas: dry air;
distance between electrodes: 24 cm;
power output: DC1lKV; and
treatment time period: 60 seconds.
The eyepiece for the cameré subjected to the plasma

treatment under the aforementioned conditions was dipped in
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refl ectance was found between before and after the
treatnment. (Conparative Exanple 5) Step of application
on base material surface by dip coating: An eyepiece
for a canera which was subjected to a plasm
treatnment for 60 seconds was prepared as a base
mat eri al Condltlons of the plasnma treatnent were as
the tropsmeprtedt ARRE & FE@S"}IR%]'“G* thegewith whibgdds %Meplece
gas: dry air; dlstance bet ween el ectrodes: 24 cm
foovire ofapara PEsKYUlded 5P tthenefsian thyea p@@m@aaneﬁsmed
seconds. The eyepi ece for the canera subjected to the
Pyl laismgr up rappacatuander a2t helafogenentiateed fc @ddiam/avis .
was dipped in the treatnent liquid E and applied
shepewift tharinad time syemteckor fdrytder cager a was
pul | ed up therefrom by a constant-speed pulling-up

apparreus yalp i dallflorn@hepcaneeaochpgdied widh Sheptdatment
thermal treatnent for dry-curing: The eyepiece for the

1iGANRS & 3R ifbod tih thendt eatrmiitrcdi Lty B Yos Sl@Bfbstat

in a hot air circulating-type thernostat for one hour

foqg 8%(9%&1& SEFT% tg Jo eft%na\’fet&ﬂ&?ﬁﬁtﬁ rBléfsglematerlal

as a ng eyepl ece fo

R s {49 an?@g?g'éf AN ERr FhE Pgftta was

O rﬁre%l 3{ r|f|ed wat er vvas 50 or less and it
EShf TS h )t there was no fault in appearance

such as cI oudi Furt her ang n refcleecta C

vas Bt PREAS Bt OB A6 e tH%d ERFRP AR togging
eyepiece for the camera against purified water was 5° or less
and it was confirmed that there was no fault in appearance such

as clouding. Further, no change in reflectance was noticed

between before and after the treatment.

(Comparative Example 1)
Step of application on base material surface by dip coéting
and step of thermal treatment for dry-curing:

A white board glass which was dipped in a 1.6N potassium

hydroxide solution for 3minutes at 40°C and, then, sufficiently

rinsed with purified water was dipped in the treatment liquid
G and applied therewith while it was pulled up therefrom by
a constant-speed pulling-up apparatus at a pulling-up rate of
20 cm/minute. The resultant white board glass was stood in

a hot air circulating-type thermostat for one hour at 120°C
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Preparation conditions of the anti-fogging articles
(Sanples 1 to 12) in Exanples and Conparative Exanples
as described above are shown in Table 1. 54 Ha) Hra
E+ 4-1 oa ) rAto4-) UOb U~+tT3 0 aa; 0a) aOW00

a) 0+JH HOO 4J0i UNN U UrAUyral00 fl~ .rAHH O

to be dry-cured and, as a result, an anti-fogging white.board
glass was obtained (Sample 8).

An angle of contact of the thus-obtained anti-fogging
white board glass against purified water was 10° and it was
coﬁfirmedthattherewasnofaultinappearancesuchasclouding.
Further, no change in reflectance was noticed between before

and after the treatment.

(Comparative Example 2)
Step of application on base material surface by dip coating

An optical member for a projector which wés dipped in
a 1.6N potassium hydroxide solution for 3 minutes at 40°C and,
then, sufficiently rinsed with purified water was dipped in
the treatment liquid H and applied therewithwhile it 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-curing:

The optical member for the projector applied with the
treatment liquid H was stood in a hot air circulating-type
thermostat for one hour at 120°C to be dry-cured and complete
areactionwith a basematerial and, as a result, an anti-fogging

optical member for the projector was obtained (Sample 9).
An angle of contact of the thus-obtained anti-fogging

optical member for the projector against purified water was

12° and it was confirmed that there was slight'clouding in
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appearance. Further, while reflectance 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 material surface by spin coating:

A white board 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 liquid I by a method as described -below by using a
spin coater. Namely, the white board glass was seized by a
vacuum chuck in the center or thereabout and, then, 3 ml of
the treatment liquid was ejected while it was rotated at a
rotation rate of 500 rpm and, thereafter, such rotafion was
held for 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.

Step of thermal treatment for dry-curing:

The white board glass applied with the treatment liquid
I was stood in a hot air circulating-type thermostat for one
hour at 120°C to complete a reactionwitha base. material (Sample
10).

An angle of contact of the thus-obtained anti-fogging
white board glass against purified water was 43° and it was

confirmed that therewasno 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 dyeingmethod, dyeing
of the anti-fogging white board glass was attempted; however,

it was not dyed.

(Comparative Example 4)
Step of application on base material surface by spin coating:
A white board 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 liquid I by a method as described below by using a
spin coater. Namely, the white board glass was seized by a
vacuum chuck in the center or thereabout and, then, 3 ml of
the treatment liquid was ejected while 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 10 seconds at a rotation rate of 2500 rpm to
spin off an excess portion of the treatment liquid.
Step of thermal treatment for dry-curing:
The white board glass applied with the treatment liquid
I was stood in a hot air circulating-type thermostat for one
hour at 120°C to complete a reaction with a base material.
By being in contact with an ozone-containing gas in which
an ozone gas was diluted with an oxygen gas (ozone content being

200g/m®) for 10 minutes at 90°C for performing an oxidation
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tréatment,_ to thereby obtain an anti-fogging white board glass
(Sample 11).

Confirmation of the presence of the sulfonic acid group
was conducted by performing dyeing by methylene blue. After
a portion of the thus-obtained anti-fogging white board glass
was dipped in a lmM aqueous solution of methylene blue (pH:
4) for one minute at 25°C, it was rinsed for 3 minutes by an
ultrasonic cleaning apparatus (bath capacity: 2.6 liter;
oscillation frequency: 45 KHz; and output: 120 W) filled with
purified wat.er and, then, it was confirmed that the portion
was dyed inblue and, accordingly, that sulfonicacidwaspresent.
An angle of contact of the thus-obtained anti-fogging white
board glass against purified water was 7° or less and no fault
in appearance such as clouding was noticed. No change in

reflectance was found between before and after the treatment.

(Comparative Example 5)

Step of application on base material surface by dip coating:
An eyepiece for a camera which was subjected to a plasma
treatment for 60 seconds was prepared as a base material.
Conditions of the plasma treatment were as follows:
treatment pressure: 0.1 Torr;
introduction gas: dry air;
distance between electrodes: 24 cm;

power output: DC1KV; and
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treatment time period: 60 seconds.

The eyepiece for the camera subjected to the plasma
treatment under the aforementioned conditions 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-curing:

The eyepiece for the camera applied with the treatment
liquid E was stood in a hot air circulating-type thermostat
for one hour at 40°C to complete a reaction with a base material
and, as a result, an anti-fogging eyepiece for the camera was
obtained (Sample 12).

An angle of contact of the thus-obtained anti-fogging
eyepiece for the camera against purified water was 5° or less
and it was confirmed that there was no fault in appearance such
as clouding. Further, no change in reflectance was noticed
between before and after the treatment.

Preparation conditions of the anti-fogging articles
(Samples 1 to 12) in Examples and Comparative Examples as

described above are shown in Table 1.
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A sanple stored at 2 OC was trans f erred to an
environnent at 400C 90% RH and generation of fogging
on a surface of the sanple was visually inspected. An
intensity of fogging was judged based on the

followng 3-step evaluation criteria: 0: No fogging
appeared at all; A: Foggi ng di sappeared after 2
@i nutels have ¢l apsed (practically problematic); and
Foggi ng di ¢ not di sappear even after 2 m nutes have
| apsed. Anti{fogging durability: After a surface of
an artficle was rubbed 1000 tines with cloth (nmade of
dotton) with & | oad of 500 g being put thereon, it

was—suff+cirenmtly rinsed wth purified water and, then,
dried.| 58 The|resultant article was stored at 20C to
pe a sanple. The sanple was transferred to an

envi rgnment at 40C 90% RH and generation of fogging
an a durface pf the sanple was visually inspected. An
Fntensi ty of fogging was judged based on the

followi Bg 3-step evaluation criteria: 0: No fogging
dppearled at all; A Foggi ng di sappeared after 2

m nut gs have gl apsed (practically problematic); and
X: Fodging difd not disappear even after 2 m nutes have
el apsgd. Scrajch resistance: A surface of an optica
articlle was rpubbed 50 times with a #0000 steel wool
with g load of 1 kg being put thereon. An intensity
of a gcpat ch was j udged based on the follow ng 3-step
[oN) -~

] A

White board|I
Eyepiece for |E

glass
camera

Sample 11
Sample 12

Comparative
Example 4
Comparative
Example 5
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eval uation criteria: 0: No scratch was generated at

all; A 1 to 10 fine streaks of scratches were

generated (practically no problem; and X A

multiplicity of fine scratches were generated. \Vater

stain test: Tap water was allowed to drip on a surface

of an optical article and, then, the surf acethereof

wasdrurthend, OREA6al t ALLighgs r edfdutPimined al i5n the

the surface thereof was tried to be 59 wi ped off by
aforenentipnedal Bapmphedas adgnd Gomp@ngdds® ofbnamples were

followng criteria: 0: Al residual materials were
evabletéd e adqeiafde wikh AvpaduatdbnrmstHodbs amtdeserdoed

remai ned (practically problematic); and X: Mst of
bel&%i duHe AT S reemhioned inDrable RestAs Gomf i gvaluaini on

of the presence of the sulfonic acid group was

1t&9§‘du%l%?>t@ﬂ RESFOT Bhng radvtaiang @ﬂtﬂefa?{@sﬁ@ blréperty, an
Since nethylene blue forns an extrenely strong ionic

an@ﬁngoﬁ‘?iﬂgséﬁf‘%‘iflt?c'ad’sdrtat'c?l velsli skaawa , t Bafatdhedtain

fonic acid group is present, it is dyed in

te%j.1lj‘{§ed'6‘ft dyeajlrggr{éé’f‘ OfE@QlQQ{:%HeQ\etﬁBHB fo%ggéé%ectlve

bGar s was dipped in

EV%g 1on 3%%H5t |e8§SQL£Sﬁ$n 13% for one n1nute at

A5&d es by an ultrasonic
cleanlng apparatus. (bath capacity: 2.6 liter;
oscillation frequency: 45 KHz; and output: 120 w
filled with purified water and then, it was

(E¥ahuakhed MﬁgFﬂ@? or not the portion was dyed in bl ue.

An
Initial anti-fogging property:
A sample stored 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 following 3-step evaluation criteria:

O: No fogging appeared at all;

A: Fogging disappeared after 2 minutes have elapsed
(practically problematic); and

X: Fogging did not disappear even after 2 minutes have

elapsed.

Anti-fogging durability:
After a surface of an article was rubbed 1000 times with
cloth (made of cotton) with a load of 500 g being put thereon,

it was sufficientlyrinsedwithpurifiedwater and, then, dried.
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eval uati on was conducted based on the foll ow ng
criteria: O0: The portion was dyed; and X The portion
was not dyed. 60 4-) ri) a) 4-) >1 000000 .H (t
4] ~4 a) 4-J 4-) U (0 a) ~R 4-)0000000

The resultant article was stored at 20°C to be a sample. The
sample 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
following 3-step evaluation criteria:

O: No fogging appeared at all;

A: Fogging disappeared after 2 minutes have elapsed
(practically problematic); and

X: Fogging did not disappear even after 2 minutes have

elapsed.

Scratch resistance:

A surface of an optical article was rubbed 50 times with
a #0000 steel wool with a load of 1 kg being put thereon. An
intensity of a scratch was judged based on the following 3-step
evaluation criteria:

O: No scratch was generated at all;

A: 1 to 10 fine streaks of scratches were generated
(practically no problem); and

X: A multiplicity of fine scratches were generated.

Water stain test:
Tap water was allowed to drip on a surface of an optical
articleand, then, thesurface thereofwasdriedand, thereafter,

any residual material on the surface thereof was tried to be
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wiped off by cloth. An evaluation was conducted based on the
following criteria:
O: All residual materials were able to be wiped off;
A: A part of residual materials remained (practically
problematic); and

X: Most of residual materials remained.

Dyeing test:

Confirmation of the presence of the sulfonic acid group
was conducted by performing dyeing by methylene blue. Since
methyleneblue forms anextremelystrongionicbondwithsulfonic
acid, it is well known that, when the sulfonic acid group is
present, it is dyed in blue. After a portion of an obtained
anti-fogging white board glass was dipped in a 1mM aqueous
solution of methylene blue (pH: 4) for one minute at 25°C, it
was rinsed for 3 minutes by an ultrasonic cleaning apparatus
(bath capacity: 2.6 liter; oscillation frequency: 45 KHz; and
output: 120 W) filled with purified water and, then, it was
confirmed whether or not the portion was dyed in blue. An
evaluation was conducted based on the foilowing criteria:

O: The portion was dyed; and

X: The portion was not dyed.
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) and Exanple 11 (Sanple 11 using the treatnent

quid I) were unfavorable; therefore, by treating

the surface of the article by the treatnment liquid in
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bl vent, the sufficient density of the hydrophilic
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bt ai ned. Further, the initial anti-fogging

pr f ormance, the anti-fogging durability and the
cratch resistance of Exanples 1 to 7 (Sanples 1 to 7
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hile the initial anti-fogging performance, the
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quid G and Conparative Exanple 2 (Sanple 9 using
e treatment liquid H) were unfavorable; therefore,
nce the organosilane 63 containing at |east one

l fur atom at the noncoupling position and/or the
pndensate which is the dinmer or the higher polyneric
pdy of the hydrolysate thereof is, based on the
ptire weight of the organosilane, 1% by weight to
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bss than 70% by wei ght, the anti-foggi ng treatnent
qui d capable of formng the film inparted with the
it i -fogging performance in which the hydrophilic
oup is efficiently arranged therein and the film
rengt h and adhesi veness to the surface of the

ticle are

| Sample 12
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- enhanced -can be obtain. Further, since the initia
anti-foggi ng performance and the' anti-fogging
durability of Exanples 1 to 7 (Sanples 1 to 7 using
the treatnment liquids Ato F) arefavorable,
thetreatnment liquid in which the organosilane

cont aining,at | east,.one_sul fur atom.at. the s
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appearance is noticed in Exanples 1 to 7 (Sanples 1

the treasimegtt hequidathéntF) Weried§avareble) whike thej ingtial
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anpi Uit eoer Boxmante | andi the nambi cfogdhing durability of
of ganosi |l ane containing at | east one sul fur atom at

C dintpea reotnicos (B st argp o S3 t { Samp baadl ©ru$ tveg st ter doidyernof 1iquid
the hydrol ysate thereof, and the condensate which is
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di luted by the hydrophilic organic solvent is 64
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density of the hydrophilic group can be obtained and, also,
the anti-fogging treatment liquid capable of forming the film
imparted with the excellent anti-fogging performance can be
obtained.

Further, the initial anti-fogging performance, the
anti-fogging durability and the scratch resistance of Examples
1 to 7 (Samples 1 to 7 using the treatment liquids A to F) are
favorable, while the initial anti-fogging performance, the
anti-fogging durability and the scratch resistance of
Comparative Example 1 (Sample 8 using the treatment liquid G)

and Comparative Example 2 (Sample 9 using the treatment liquid

H) were unfavorable; therefore, since the organosilane
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wat er stain resistance and the scratch resistance are
favorable, while the anti-fogging durability, the
wat er stain resistance and the scratch resistance of
Conparative Exanple 5 (Sanple 12 which used the
treatment liquid E and was held for one hour at 40"C
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step of the thermal treatnent for fromone mnute to

the24ntdwtsgdimat heeatngstof iqu b GeEd ke 00000ning the film
dry-cure it, the anti- fogging article having the

imgddted nparhedvé t Bnthe feygehlgenpe afivimdmggi ige which the
performance forned thereon can be produced. 65 WHAT IS

hyddeiMED & Srobp ¥ eFHiicifed@aiyngribngbariietd tiiatd the film
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licZL?j(.){% l.?.¥1 wV\I?JI.c htt'he 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
the higher polymeric body thereof aredilutedby the hydrophilic
organic solvent may contain the surfactant.

Further, since no fault in appearance is 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 treatment liqﬁid in which 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 the higher polymeric body

thereof are diluted by the hydrophilic organic solvent is
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3. The anti-fogging treatnent |iquid according to
Claim 1 or 2, being characterized in that the
organosi l ane containing at |east one sulfur atom at
t he noncoupling position and/or the hydrol ysate
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material is a lens. 7. A nethod for producing an
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hei ng characterized in that the
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. Therefore, by subjecting the base material
applied with the treatment liquid in which 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 the higher polymeric body
thereof are diluted by the hydrophilic organic solvent to the
step of the thermal treatment for from one minute to 24 hours
inthe range of from 50°C to 300°C to dry-cure it, the anti-fogging
articlehaving the filmimpartedwith the excellent anti-fogging

performance formed thereon can be produced.
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organosi | ane containing at | east one sulfur atom at
the noncoupling position and/or the hydrol ysate
thereof is treated in the presence of at |east one
catal yst selected fromanong 67 an acid catal yst, an
al kali catalyst, an am ne-type catalyst and a
netallic ¢ ound catalyst, to thereby produce the
WHAT nht S8 %Még Sthe condensate which is the diner or
t he hi gher polyneric body thereof. 9. The nethod for
produci ng the anti-fogging treatnment |iquid according
to dQaim7 or 8, being characterized jn that kB the
or gdnosi |Ahe 2BSACECNI0AGJat tTeaEReRRe LiAYIA dfontaich an
the noncoupling position and/or the hydrol ysate ,
or@&mm@nianeubamasnlaga&%&asbﬁéeﬁm&ﬁﬁﬁﬁﬁﬂm5¥@JEmC°uPllng
sel ected fromanong the sulfonic acid ester, the
poé hi Dbn gindpor téies supIeé deody cafp arid/drvel vhate fihrreof, and
group and in that the functional group is converted
a dofldend a teUlvh 08h G sasidi iroup.a ADghér netlhowkfior body thereof
produci ng an anti-fogging article, conprising the
arst§Psurla BPPhYhPEraphieatnehyahigusdliventhi ch 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
di e ' L& v f teClaim
by 2 nydv i Re P ol AT iy s ATAneE e dinat
SJ:r}qrr% %H,—%;l ‘e g{;zldedt gﬁrﬁ?c# ¥nle 8?‘589355@@ W2BEh is a dimer

eatnent liquid, to
there dry-cure th eat t 1
orfzh Jﬁ}% Wja% yoagnﬁg a%%?%bcg51§§nlz coht TBLIRY at
least one sulfur atom at the noncoupling position is, based

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

to less than 70% by weight.

3. The anti-fogging treatment liquid according to Claim
1 or 2, being characterized in that the organosilane containing
at least one sulfur atom at the noncoupling position and/or
the hydrolysate thereof contains at least one functional group
selected 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
one of Claims 1 to 3, in which the organosilane containing at

least one sulfur atom at the noncoupling position and/or the
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conprising the steps of: converting at |east one
functional group selected from anong a sulfonic acid
ester group, a thiol group, a sulfide group and a

di sul fide group contained in a treatnent liquid in

whi ch an organosil ane containing at |east one sul fur
npl e bod

{0 at,a coupl.in osi ti.on and/or a si
s SPBLeRAA G P SHE RV RRET ubR te P reonaBAdC A eRsAke rhi ch
.dinmer or a higher polyneric. body are diluted by a
1ﬁy$%p5£¥?% 93? 52%% glg F\TfeﬁPlV’ﬂFé){ﬁ Rodly gthereqtiare diluted
group; applying the treatnment liquid on a surface of a
byathe hydeopriilignerdmriml $9lvertt i bgintiechasecterized by
material thus applied with the treatnment liquid, to
funehepycamprigiagt be stywrdatatemt .| i qui d. 12. A net hod
for producing an anti-fogging article, conprising the
steps of: applying a treatnment liquid. in which an
organosi l ane containing at |east one sulfur atomat a

noncdupl Amg apasi-tioyyimndori @l si 1Pl ehDelYa of i Bm having an
hydr ol ysate thereof, and a condensate which is a

arth ivefo g i g fp et rRy: rnm{défﬁbirﬁte@]g¥ thengeh —?ggg‘igllfg“% £datment

by a hydrophilic organic solvent on a sur

llthﬂﬁi;ﬁ r@éc%f@iﬁgtmrmldnérgf‘t&fgf.ﬁlgel b@éte% %:?éﬁ:bed on a

applied with the treatnent T1quid,
sd?ﬁgéé”&%t%mbgggqﬁg?giighguid; and 69 converting at

| east one functional group selected from anong a

sulfonic acid ester group, a thiol group, a sulfide
group and a disulfide group contained at a noncoupling

posI %l.onThclanéchfl— ouglélor%j %r CiIC eggggg'rding to Claim 5, being

characterized in that the base material is a lens.

7. A method for producing an anti-fogging treatment
liquid in which an organosilane containing at least one sulfur
atom at a noncoupling position and/or a hydrolysate thereof
is maintained for from 0.1 hour to 200 hours at from 0°C to
70°C, to thereby produce a simple body or a condensate which

is a dimer or a higher polymeric body thereof.

8. The method for producing the anti-fogging treatment
liquid according to Claim 7, being characterized in that the
organosilane containing at least one sulfur atom at the
noncoupling position and/or the hydrolysate thereof is treated

in the presence of at least one catalyst selected from among
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13. The method for producing the anti-fogging article
according to any one of Clains 10 to 12, being
characterized in that the step of thermally treating
the base material applied wth the treatnent |iquid
to dry-cure the treatnment liquid is perfornmed for

froml mnute to 24 _hours a tenmperat ur.e. i
sn gt S Ao s e3R8 cetta VAR R s o Watalyst

produci ng the anti-foggin rticle _accordi t ny.
angpdnetal %i%?f@l%cgg?1§§?ngt°c{3‘a?’é§]?¥ﬁrz°e q fhgRimele

the nmethod for a pIyin%bthe treatnment Il.iquid, on the .
bogyofratee opnoRBSpASS et F fibe 1BERPY ‘{:'fbeagilﬂaeﬁét‘{}‘éﬁﬁ‘e”c

15. The method for producing the anti-fogging article
bodgcohneregfto any one of Clainms 10 to 12, being

characterized in that the nethod for applying the

treatment liquid on the surface of the base nateri al

is a spin coating nethod. 70

9. The method for producing the anti-fogging treatment

liquid according to Claim 7 or 8, being characterized in that
the organosilane containing at least one sulfur atom at the
noncoupling position and/or the hydrolysate thereof contains
at least one functional group selected from among the sulfonic
acidester,thethiolgroup,thesulfidegroupandthecﬁsulfide

group and in that the functional group is converted into a

sulfonic acid group.

10. A method for producing an anti-fogging article,
comprising the steps of:

applying a treatment liquid in which an organosilane
containing at least one sulfur atom 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 solventona surface of abasematerial;
and

thermally treating the base material thus applied with

the treatment liquid, to thereby dry-cure the treatment liquid.
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11. A method for pfoducing an anti-fogging article,
comprising the steps of:

converting at least one functional group selected from
among a sulfonic acid ester group, a thiol group, a sulfide
group and a disulfide group contained in a treatment liquid
in which an organosilane containing at least one sulfur atom
at a noncoupling position and/or a simple body of a hydrollysate
thereof, and a condensate which is a dimer or a higher polymeric
body aredilutedbyahydrophilic organic solvent into a sulfonic
acid group;

. applying the treatment liquid on a surface of a base

material; and

thermally treating the base material thus applied with

the treatment liquid, to thereby dry-cure the treatment liquid.

12. A method for producing an anti-fogging article,
comprising the steps of:

applying a treatment liquid in which an organosilane
containing at least one sulfur atom at a noncoupling position
and/or a simple body of a hydrolysate thereof, and a cond_ensate
which is a dimer or a higher polymeric body thereof are diluted
by a hydrophilic organic solvent on a surface of a base material;

thermally treating the base material thus applied with

the treatment liquid, to thereby dry-cure the treatment liquid;

and
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converting at least one functional group selected from
among a sulfonic acid ester group, a thiol group, a sulfide
group and a disulfide group contained at a noncoupling position

into a sulfonic acid group.

13. The method for producing the anti-fogging article
according to any one of Claims 10 to 12, being characterized
in that the step of thermally treating the base material applied
with the treatment liquid to dry—cure the treatment liquid is
performed 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
according 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 a dip coating method.

15. The method for producing the anti-fogging article
according 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 a spin coating method.
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