TI TLE . . COATING LI QUI DS FOR FORM NG CONDUCTI VE COATI NGS
FI ELD OF THE | NVENTI ON . This invention relates to coatﬂhg?%qulds

for fornung conducti ve coatings and nore particularly to.
capabl e_gf--forning on substrates such as . glass, plastics,

coat ipg | iquids
etc. transparent

conductyve coatings excellent in scraikh're5|stance as well as in adhesion
to the substrates. ~I'n other aspects, the invention relates to
glass or plastic substrates provided on the surface thereof with

transparent conductive coatings forned by using the above-

nment i oned

coating liquids, and particularly to display devices having front panels
provi ded on the surface thereof with iid; transparent conductive coatings.
BACKGROUND OF THE | NVENTI ON gl ass or plastics which are used

as transparent sgoSFIRGeSIQIINSFGE FORIENG fl’:?drtt%cf‘ﬂnfi @darh@e! s for

Cat hode ray tube (CRT), liquid-crystal display (LCD), etc.

are insul ating

materials, the surface thereof is liable to static electrification and

hence t he _
FIELD OF THE INVENTION

This invention relates to coating ligquids for

forming'conductive coatings and more particularly.to

coating liquids capable of forming on substrates such as

glass. plastics, etc. trahsparent conductive coatings

excgllent in'scratch resistance as well aé'in édhesion to

the substrates.

In other aspects, the invention relates to glass

or plastic substrates provided on the surface thereof with

transparent conductive coatiﬁgs formed by using the above-

mentioned coating liquids, and particularly to display

devices haviné front panels provided on the surface

thereof with said transparent conductive coatings.

BACKGROUND OF THE INVENTION

Since glass or plastics which are used as

transparent substrates of varied types including front

panels for Cathode ray tube (CRT), liquid crystal display

(LCD), etc. are insulating materials, the surface thereof

is liable to static electrification and hence the

substrate surface tends to attract dusts or the like.

Furthermore, in electrodisplay devices such as LCD, eté.,



substrate surface tends to attract dusts or the like. Furthernore, in
electrodlsplay devi ces such as LCD, etc. _

-2- . msss-perfornmance is sonetines caused by the presence of static
electr|C|ty For solving such problens as referred to above, attenpts have
often been nade to prevent such subgtaages as glass, plastics, etc. from
their ‘being electrostatically charged®by virtue of inparting electrical
conductivity to the surface thereof. . In order to inpart electrica
conductivity to substrates, netallic thin filnms or conductive inorganic
oxi de coatings are deposited on the surface of substrate by the vapor
phase net hod such as CVD net hod, PVD vapor deposition nethod, etc. In an

attenpt to gifger fratdndecals T aused by &u@tﬁx@s@n&@r b#ce by the
vapor phase nethod, however, there are such problenms that vacuum

deposi tion smwcatamtﬂcaﬁye.q_umroed soletigig0suci prdblaimsn i efee radea or
shape of the substrate on which a desired coating is fornmed is restricted

by the sizewfabmae d atppmgstts) deve o fitencingeoy athde to preventn shichht of the
above problens, a process for inparting electrical conductivity to

substr at es sukstrates powkaas, wliast iwsocede ¢ dqm s@@mdmimg t he
substrate on
_electrostatically charged by virtue of imparting

electrical conductivity to the surface thereof.

In order to impart electrical conductivity to
substrates, metallilc thin films,or conducgive inorganic
oxide coatings are deposited on the su;face'of substrate
by thé vapor phase method #uch as CVD method, PVD vapor
deposition method, etc. In an attempt to impart
electrical cohductivify to the éubstrate surface by the
vapor phase method, héwever._there afe such probléms that
vacuum deposition apparatuses are required therefor, and
that a surface area or shape of the substrate on which a .
desired coating is formed is restribted by the size of
said apparatuses to be employed.

| In light of the above problems, a process for
imparting electrical conductivity to substrates has been
proposed,.which process comprises coating the substrate on
the surface thereof 'with conductive coatihg materials
obtained by disperging_conductive substanceé in binder
_resins;
Where an attempt was made to form conductive

coatings on substrates by using'conductive'coating




the surface thereof with conductive coating materials obtained by

di spersing conductive substances in binder resins. Where an
attenpt was made to form conductive coatlngs on substrates by using
conductive coating - 3- materi al s

-obt ai ned" by di spersing conductive substances in binder resins such as
acrylic resins, butyral resins; vinyl cﬁ]orldeIV|nyI acet ate copol yner
resins, etc. however, there were such serious -problens that the
conductlve coatlngs forned thereby are found poor in transparency, scratch
resi stance, solvent resistance ‘or in adhesion to the substratés, though
sai d conductive coatings are excellent sufficiently in electrlcal

~conduct I Vi tdfater ials obtdiida P b AGHITHA Vel 1Yl Uik Sad gslLy been

desired an advent of coating I|qU| rmng condu |ve coatlngs whi ch
are excel | affndér SRR sUdFi 54 8&%11&9'&%&& e%usttﬁ%cl ng) adhesion to

substrates as well as transparency. Apart from the purpose of
f or mi ng conduwl vehl@ebdé NG Scdttedicdpo Ay Hes itanarase Patent L-OP

however, there were such serious problems that the
conductive coatings formed-thersby are found poor in
transparency, scfatch resistance, solvent rgsistance or in
adhesion to the substrates, though said conductive
coatings are excellent sufficiently in electrical
conductivity. - |

Under such circumstances, there has,eérnestly been
desired an gdﬁent of coating liquids for fsrming
cqnductive coatings which are excellent in scratch
resistance, solvent resistance and in adhesion to
substrates as well as transparency. |

Apart from the purpose of forming conductive
coatings on substrates, however, Japanese Patent L-O-P
Publn. No. 100943/1982 discloses silicon oxide coatings
containing 1-30 mol% of zirconium oxide with the view of
'profecting the substrate surface and inhibiting reflection
thgrefrom. In this publication, it is sfated that in the
zirconium oxide—silicoq oxide coatings there are used, as
the zirconiunm compounds, . zirconium chloride such as ZrCl
ZrCl, or 2rCl,; zirconium nitrate such as Zr(ﬁos)ADSHZO;
zirconiun alkoxides and zirconium diketonates.

Hoﬁever, when an attempt is made to form the



Publ n. No. 100943/1982 di scl oses silicon oxide coatings. containing 1-30
mol % of zirconiumoxide with the view of protecting the substrate surface
and inhibiting reflection therefrom In this publication, it is stated
that in the zirconium oxide-silicon oxide coatings there are used, as the
-.Zi rconium conpounds, . zi rconi um chl oride such as ZrC[err], ZrCJ[err] or
Zrcferr]; zirconiumnitrate such as=ZA(NJerr])[err]05H err]0; zirconium

al koxi des and zirconi um di ket onat es. However, when an attenpt is
made to formthe ' ' -4- zi rconi um
oxi de-silicon oxide coatings by using coating |iquids containing zirconium

chloride, zirconiumnitrate, zirconium al koxi de or zirconium di ket onat e

and Si1Tcon. Aldsithe%y dde 139 88N a0 b e LRSS SAL N YERES LDt

there is.sdch a serious problem ter of
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t he sanme cannot preserved over ong period tinme and have a short

pot- i fe.z VING a3 def o&! %@@dﬂwim&dﬂﬁw  d311e0ati ngs were
formed by fhe use of %rmaabove-nentione coati ng |q5?§g cont al ni ng

zi rconi um il fdfe anct s Y fdund\@y XHd lpreafedss aintend os’ e hbkte
resultant coatings at a tenperature of at |east 450[err] C. Moreover,
there is such a serious problem that because of

instability in water of zirconium chloride and'zirconidm
nitrate, the coating 1iquids containing the sgme cannot be
preseréed over a long period of time and have_a shorf pot—
life. Moreover, even if zifconium oxidé—silicon oxide
coatihgs were formed by the use of the above-mentioned
coating liguids containing zirconiunm chloride,and the

like, it was still necessar§ to fire the resultant

coafinéé at a temperature of at least 450°c. Moreo&er.

the coating liquids as deécribed above involved such a
problem that said coating 1£§u1ds must be adjusted to pH 2-
6 by a fresh addition thereto of;a mineral acid such as
'hydrochlorié acid at the‘time'when silicon alkoxides _
contained therein is hydrolyzed.

On one hand, front panels of display devices are
required in some cases to have a specular reflecfion
reducing effect (hereinafter called non-glare) in order to
inhibit glaring of said front panels, in addition to their
antistatic effect. in order to impart non-glare and

antistatic effect to front ﬁanels of display devices, a

process designed for the purpose .intended is disclbsed,



the coating |iquids as described above involved such a problemthat said
coating liquids nust be adjusted to pH 2- 6 by a fresh addition thereto of
a mneral acid such as hydrochloric acid at the tine when silicon

al koxides contained therein is hydrolyzed. On one hand, front
panel s «of display devices are required in sone cases to have a specular
reflection reducing effect (hereinaft®er-called non-glare) in order to
inhibit glaring of said front panels, in addition to their antistatic
effect. In order to inpart non-glare and antistatic effect to front panels
of display devices, a process designed for the purpose intended is

di scl osed, - : - -5- for exanple, in

Japanese Paten - Publ t _front panel
conposed*o?oﬁlégéméﬁg ?R ?a%£ﬁ§%eé$%§%9%%?y heat a col |l oi dal
solution o o h I Y, L Cd acid
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sol ution wat er - sol ubl e conpound " of inorganic netal such as
platinum gghdcoRakbagbufid bhsh 85 baLtidkPyi BydPs By£Ed 0¥ el 168k tad1@nt

. panel to form | _
ester, a solution of react#ve silicon compound such as
‘silicon tetrachloride, or a solution prepared by mixing
the above-mentioned solution with a water-soluble compound
of inogganic metal such as platinum, gold; palladium, tin
or the like is sbrayed bver_séid fronf panel to form
thereon a finely 1rregu1ar'coating, followed by dryingland
firing.

Further,-é process for forming a coating layer on
a front panel of Braun tube is also disclosed, for
example, in Japanese Utility Model L—-O-P Publn. No.
168951/1984, wherein tin oxide or indium oxide and silicon
oxide are mixed or laminafed by the vacuum deposition or
dip method to form the coating layer on the front panel.

In front panels of display devices processed by
the above-mentioned processes, however, non-glare attained
was found insufficient, antistatic effect expected varied
dépending on ambieni temperature and humidity, and under
certain circumstances resolv;ng p&wer of the display
devices came to decrease b§ the presence of the coating

formed on the front panel thereon. Further, the finely

irregular coatings as formed were weak in adhesion to the



thereon a finely irregular coating, followed by drying and firing.
Further, a process for formng a coating |ayer on a front panel of Braun
tube is also disclosed, for exanple, in Japanese Utility Mdel L-OP
Publ n. No. 168951/1984, wherein tin oxide or indiumoxide and silicon
oxide are mxed or |am nated by the vacuum deposition or dip nethod to
formthe coating layer on the front pafer. “In front panels of

di spl ay devices processed by the above-nentioned processes, however,
non-gl are attained was found insufficient, antistatic effect expected
vari ed depending on anbient tenperature and hum dity, and under certain
ci rcunst ances resol ving power of the display devices cane to decrease by

the presence. ol éﬁgaﬁoakdngasﬁeg”sgeeedt Be e’ £RUALEABE! LBFECIRapHl [ Ner,

the finely "Iire coatin or med wer e mea I'n adhesion to the

- 6- f&%ﬂgggﬁﬂﬂqfﬁgda%aﬁh1ﬁgﬁ§§gfqnohkchaﬁ&65&0ri thl'ﬁhhe to

scrat chi ng as bei ng I n nmec st rengt tended to peel off or
elute as bgidGel Pty Peeil J1F BRNR1Gte BEOBRIhGEIat#iRgaInpednbaehERaNCE. |

al kali resistance, fesistance to saline solufions and to water, thus no

non-  glar ¢,dpéralldsstRidic o lRAla e sPeR@BCR] @QWad theesistance, -
resistance to saline solutions and to water, thus no non-
glare and antistétic effect as expected could be
maintained over a long period of time.
| | The pfgsent invention is intended to solve such.
problens associated with the prior art as mentioned above,
and an objgct of thé invention is to provide coating
ligquids for forﬁihg conductive coatings, said coating
liquids being capable of forming on substrates such as
glass,,plastics. etc. the con&ucfive coatings excellent in
scratch- resistance, permanence properties and adhesion to
the substrates as well as in transparency and, at the sane
time, which are capable of being preserved with excellent
étability over a long period:of tinme.

A further object of the.present invention is to
provide glass or plastic substrateé provided with _
transparent conductive coatings formed by the use of such
coating liquids'as ﬁentionéd above, said conductive

- coatings being excellent in transparency,-scratch
pesistance; pefﬁﬁnence properties, adhesion toc the
‘'substrates and antistatic effect, or glass or plaétic

substrates provided likewise with transparent conductive



mai nt ai ned over a |long period of tine. The present invention is

i ntended to solve such problenms associated with the prior art as .

nment i oned. above, and an object of the invention is to provide coating

|1 quids for form ng conductive coatings, said coating |iquids being
capabl e; of form ng on substrates such gs_ glass, plastics, etc. the
conductive coatings excellent in scratch resistance, permanence properties
and adhesion to the substrates as well as in transparency and, at the sane
time, which are capabl e-of being preserved with excellent stability over a
. long period of tine. _ A further- object of the present invention is
to provide glass or plastic substrates provided wth transparent
conduct i ve oot ings Heorimed nop~-glaresdnofdsicioncdat ithe labgtreds as nenti oned
above, saird conductive coatings being.excellent in transparency, scratch

r esi st ance, neet henmedt cfunmtdons.i ednoidiessiobrjecs: wife theupsiesends and
antistatic effect, or glass or plastic substrates provided |likew se with
transparenti%tﬁﬁﬁkﬁﬁwkﬁ to provide display devices having frpnt coati ngs

having non-glare in additjon to the above- nentioned functions. Another
obj ect of tnﬁnﬁ}%§@¥ﬁvided'with transparent conductive coatings

. having the above-mentioned functions.

DISCLOSURE OF THE INVENTION

The fifst coating liquid for forming conductive
coating of thg present invention is chéracterized in that
a zirconium oxyécid salt and a conductive substance are
homogeneously dissoived or-diépersed in a mixed solvent
comprising water, an inorganic solvent and a stabilizer.

The second coating liquid for forming conductive
coating of the present invention is characterized in that
a zirconium oxyacid salt, a non-p:ecipitable silica and a
conductive substance are homogeneously dissolved or
disperéed in a mixed solvent comprising watef, an organic
solvent and a stabiiizer.

" The third coating liquid for forming conductive
coating of the presen@linventioh is characterized in that
a zirconiﬁm oxyacid-salt, silicon alkoxide or its
derivafivé and_a conductive substanée are homogenecusly
disgolQed or dispersed in a mixed solvent comprising water
and an organic solveht.

The fourth coating liquid for forming conductive
L]



invention is to provide display devices having front panels provided with
transparent conductive coatings having the above-nentioned functions.

Dl SCLOSURE, OF THE | NVENTI ON ' The first coating liquid for formng
¢tonductive coating of the present invention is characterized in that a
zirconi,umoxyacid salt and a conductive substance are honogeneously

di ssol ved or dispersed in a nixed sotv@&nt conprising water, an inorganic
solvent and a stabilizer. - The second coating liquid for formng
conduct.ive coating of the present invention is characterized in that. a
zirconi um oxyacid salt, a non-precipitable silica and a conductive

subst ance are honogeneously dissolved or dispersed in a mxed sol vent
conprising water, an organic sol¥ent and a staglllz e third

coati ng IlﬁB?HiP8r°FoF nBresftctpyentioa: 1fg° ?r?ﬁgeﬁ?ﬁggnfn'ﬁbﬁﬂtion is
-characterized,in t a_ zirgoni a |I|con |kOXIde or its
derivat i ve®afidT5oB H&u8§Y981 unggh Yi?ﬁ°ﬁoﬁ%6$ﬁi$ﬁs?§ Pssol ved or
O eper e, WBsauRhih, o8 HERpRRPRF40E5 R] e ia™d BbHALE 5R! vort
substance are homogeneously dissolved or dispersed in a
mixed solvent comprising water, an organic solvent and a
stabilizer. -

The fifth coating liquid for forming conductive
coatiné of the présent invention is characterized in that

. diacetylacetonato-dialkoxide zirconium, a partial
hydroiyzate of silicon alkoxide and a conductive substance
are homogerneously dissolved or dispersed in a mixed
solvent comprising watef'and an organic solvent.

The substrates of the present invention. on which
transparent conductive coatings have been fqrmed, are
characterized by having a total 1ighf transmission of at
least 80%, a aaze of lqss than 10%, 103 ; surface'
resistivity < 1011. and & glossiness of-less than 190% as
measured at an angle'of 60° in accqrdance with the
glossiness measuring method stipulated in JIS K 7105-81.

The display device of the present invention, in
which a transparenfxconductive coating has been.forme¢ on
the surface of a front panel, is characterizgd in that the
transparent conductive coating is composed of zirconium

oxide, silicon oxide and a conductive substance, and the

front panel, on the surface of which said transparent



coating of the present invention is characterized in that a zirconium
oxyacid salt, silicon alkoxide or its derivative, a non-precipitable
silica and a conductive substance are honogeneously dissolved or dispersed
in a nixed sol vent conpr|3|ng wat er, an organic solvent and a stabilizer.
The fifth coating liquid for formng conductive coating of the present

i nvention is characterized in that Hl%cetylacetonato-dialkoxide zi rconi um
a partial hydrolyzate,of silicon al koxi de and a conductive substance are
honogeneously di ssol ved or dispersed in a mxed solvent conprising wat er
and an organi c sol vent. The substrates of the present ‘i nvention

on which transparent conducti ve coati ngs have been forned, are

characteri ésqdaxthw BBaf 1h8! Rhs! bELA £5PRSH] SRASTa O§188s1AERSIoBMh- a haze
of less than 10% 10[err] < surface reS|st|V|ty < 10[err], and a

gl ossi ness 19bxl asSmehaart80%aan ERgIE’ 66 eo°amnaa@d=@r@én@@ witlaces dance
with the glossiness nmeasuring nethod stipulated in JIS K 7105-81.

The di spl ag1desiinesel mebsupiageaethodestipalatad phi ZDSaKt T ROSHRT cra
conductive coating has been formed on the surface of a front panel, is

char act er i redolvingapowes offr atsjeastt 500bdusycue anétangurga@mnposed of
~zirconium oxide, silicon o§|de qnd a conductive substance, and the front
panel, on riee istividy off Wﬁlcﬁosalh/ﬂLhnsparent :
The first process for manufacturing the display
device of the present invention is 6haracterized in that
any. 6ne of the.above—mentioﬁed second to fifth coating
liquids.for forming conductive coatings of the present
invention is coated by the_spray method on a front panel
| Sf éaid display device previously heated to and maintained
at 40—9000, followed by drying and/or firing.
The second process for manufacturing the display
device of the'pgesenf invéntion is chéracterized in thaf
any one 6f the above-mentioned coating ;iquids for forming
‘conductive coatings.is coated likeﬁise on a front panel of
- said displéy device, dried and/or fired, and a coating
liguid containing a tfansparent protective component is
coated by the spray method on the front panel heated to
and maintained at 40—90°c, followed by_drying and/or

firing.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 and 2 are schematic views for measuring a

resolving power (bar/cm) of the display device of the



conductive coating has been fornmed, has a gl ossiness of 30- 100% as’
measured at an angle of 60[err] in accordance with the gl ossiness
nmeasuring method stipulated in JIS K 7105-81, a resolving power of at
| east 50 bans/cm and .a surface resistivity of 10[err]-10[err] [err] /

[err] . The first process for manufacturing the display device of
the present invention is characterizédipnfthat any one of the
above-nmenti oned second .to fifth coating Iliquids for form ng conductive

coatings of the present .invention is coated by the spray nethod on a front
panel of said display device previously heated to and naintained at 40-90
[err]C, followed by drying and/or firing. The second process for
manuf act ur ipd dehit dinsindondevi ce of the present invention is characterized
in that "any one of the above-nentioned coating liquids for formng
conductive coatings is coated |ikewi se on a front panel of said display
device, dried and/or fired, and a coating |iquid containing a transparent
protective conponent BEST MODESEFORY PRACTICEADFTEHEOD NVENTION r ont panel
heated to and naintarned at 40-90[err[C  folTowed by drylng and/or
firing. First, BReElcoaf3ag RIgUNASF forE foRddngC8onductive Figs.
1-and 2 are schematic views for nmeasuring a '
coatings of the present invention are illustrated below in

the concrete.

The first coating liquid for forming conductive:
coating of the present invention comprises a homoéeﬁeous'
solution or dispersion of a zirconium okyacid salt and a

' conductive substance in a mixed solvent comprising water,
an inoréanic~solvent and a stabilizer. The components
homogeneously dissolved or disperséd'in the mixed solvent
are illustrated hereinafter.

‘Useful as the zircouium oxyacid salts are

~ zirconiun oxychioride, zirconiunm oxynitrate; zirconium'.

.oxyacetate, ziréonium oxyoxalate and the like. Of those
exemplified above, paftiquiarly preferred are zirconium
oxychloride and zirconium oxynitrate. Such zirconium
oxyacid salts dissolve in watér and organic solvents such

_ as alcohols and thé resulting solution is made acid when
water is presenf thérein.

The conductive substaﬂces used in the pre;ent
inventién are those which are known hitherto such as tin
oxide, tin oxide doped with antimony, fluorihe, phosphorus

or the like, indium oxide or indium oxide doped with tin.



resol ving power (bar/cn) of the display device of the

-10- “present invention. BEST MODE FOR PRACTI CE OF THE
I.NVENTI ON, First, the coating |liquids for form ng conductive
coatings of the present invention are illustrated belowin the concrete.

The first coating liquid for form ng conductive coating of the present

i nvention conprises a honbgeneous ~sdilution or di‘'spersi on of a zirconium
oxyacid salt and a conductive substance in a nixed sol vent conprising
water, an inorganic solvent and a stabilizer. The conponents '
honpgeneously di ssol ved or dispersed in the m xed solvent are illustrated
herei nafter. Useful as the zircohiun1oxyacid salts are zirconium

OXyChl OF Iiigs o & { SRR P Yt d Bt Iered it Rer WAL Grfitthe Floi&OUM

oxyoxal ate and ose exenpli f|e bove, particularly
preferredeghe 55{@9@1& Mha PG B Td s ayud ;ﬁzrtcmw ra {etidy’ @fe.1eSech

zirconium oxyaclid salts ‘dissolve in water and organi c solvents such -
al cohol s gpgntdea eyl ting solution is made acid when

In the application of the present first coating
liquid to a front glass of display devices such as CRT,
LCD and the like or to a glass for copying machines or the
like where a high transparency with a low haze is
required, it is preferable.to use in said coating liquid
the conductive substances having an average particle
diameter of 0. oi—O'ittm " Even though an average particle
diameter of the conductive substance contained in the
coating liquid is less than 0.1/ m, however, the substrate
to which said coating liquid has been applied will
decrease in transparency if the major proportion of
particles of said conductive substance has a particle
diameter exceeding 0.1 m and, therefore, it is referable
that at least'éox of the total of tne particles is
occupied by these having an average particle diameter of
less than 0.14.m.

In the present invention, it is particularly
preferable to use as.the conductive substances the
products which are obtained on the basis of the process
discloSed in a publication titled "Process for preparing
conductire fine particles"'(Japanese Patent Appln. No.

'51008/1987) or a publication titled "Tin oxide sol and



water is present therein. The conductive substances used in the
present invention are those which are known hitherto such as tin oxide,
tin oxide doped with antinony, fluorine, phosphorus or the |ike, indium
oxi de or i.ndi um oxi de doped with tin. These conducti ve
substanees are preferably in the formof fine particle having an average
particle dianmeter of less than 0.4. ({2 - In the application of the
“present first coating liquid to a front glass of display devices such as
CRT, LCD and the like or to a glass for copying machines or the |ike
where a high transparency with a low haze is required, it is preferable to .
use in said coating liquid the conductive substances having an average
particle diameter of 0.01-0.1 [err]m Even though an average particle -
di anet er ofpndgeswrkRr tpnapanatsiomthensatl rddpanase Patent dpplrguid is

| ess than O.l[err#;] however, the substrate to which said coating liquid
has been apifi etB4#3(198fkkr halh i ted by han BragenthappdiiG@n¥roporti on of
particles of said conductive substance has a particle _diameter exceeding
0.1 m and, TRt idr Pretenablegetnl ag the finst qongdngtdve ne total of

the part|C|§EEé§ances of the above-mentioned broducts are conductive

metallic oxide fine particles which are obtained by the
above-cited process, wherein an aqueous solution of a tin
or indium compound is maintained under thg condition of pH
8-12, the c?gpound in the solution is gradually hydrolyzed
to form é'églwéontaining colloidal particles, and the

: resultiné éol is dried and fired followed by
pulverization.

The starting.materiais used in the above process
are tin or indium compounds ﬁhich are water soluble and
capable of hydrolysis in the pH range of 8-12, and usable
are in fhe concrete such tin COmpouhds as potassium
stannate, sodium stannate and the 1l1like, or such~ipdium
compounds as indium nitrate, indium sulfate and the like.

When a metallic seed present in an aqueous |
solution of a tin or indium conpound (hefeinafter
sometimes called the starting Qolution) is either one of
tin or indium, the resulting fine particles are composed
of tin oxide or indium oxide. In that case, howgver,
conductive fine particles doped with a foreign element can
bé obtained by dissolv;ng small ﬁmounts of a compound

containing said foreign element in the starting solution.



occupi ed by those having an average particle dianeter of |ess than
0.14[err]m 1n the present invention, it is particularly |

- preferable to use as the conductive substances the products which are
“obtained on the basis of the process di sclosed in a publication titled

- “Process for preparing' conductive fine particles" (Japanese Patent Appln.
No. 51008/ 1987) or a. publication tit{ed-"Tin oxide sol and

- 12" - process for preparation thereof" (Japanese Patent Appln. No.
75283/ 1986), both filed by the present applicant. That is, preferably
useful as the first conductive substances of t-he above-nentioned products
are conductive netallic oxide fine particles which are obtained by the
above-cited process, wherein an aqueous solution of a tin or indium
conpound i Fopriinsaaned, undaduthiveofiiinei particpes gomposedeototdund in the

solution is gradually hydrolyzed .to forma sol containing collqidal
parti-cl es, oaddet dopedewdthi agtimpnysonr ftuonhuef ?Pédbﬁopbga&e%ybv :

pul veri zati on. The starting materials used in the abfve process
are tin or digsgpdningngoaddsanpreksa P HArtarsepgbie Apptimony

potassium tartarate) or ammonium chloride in the starting -
solutionlcontaining a tin compound, and conductive fine
pariiéles composed of indium 6xide doped with-t;n can be
~obtained by dissolving small amounts of a tin compound in
lthe starting.solhtion containing an indium éompound.
Conductive particles doped with foreign metallic
elements may also be prepared by the following processes.
That is, conductive fine particles composed of a tin
compound doped with antimohy, phosphorus, fluorine and the.
like can bé.prepared by a process which comprises using an
agueous soiution of a tin compound as_the starting
solution, gradually hydrolyzing the tin compound‘in the
solution under the aforementioned pH condition to form a
sol, recovering colloidal particles from the resulting
sol, impgegnatiﬁg the recovered colloidal particles with
an aqueous solution of ét least one of an antimony
compound, phosphorus compound and fluoring compound, and
thereaftef drying the thus impregnated colloidal
particles, followed by firing. Fufthermore, conductive
fine particles composed of an indium compound doped with.
tin and/qr fluorine can be ﬁrepared by a process which

comprises using an aqueous solution of an indium cohpound_



capabl e of hydrolysis in the pH range of 8-12, and usable are in the
concrete such tin conpounds as potassium stannate, sodium stannate and the -
| i ke, or supch indium conpounds as indiumnitrate, indiumsulfate and the

| ike. When a netallic seed present in an agqueous solution of a
tin or Jindiumconpound (hereinafter ‘sonetines called the starting:
solution)*is either one of tin or ipd{yql the resulting fine particles are
conposed of tin oxide or indiumoxide. In that case, however, conductive
fine particles doped with a foreign el enent can be obtained by dissolving
smal | .amobunts of a compound containing said foreign elenment in the
starting solution.  ° - 13 - For

“instance, conductive fine particles conposed of tin oxide doped with

antinmony opsf kyer beareangheodiit #bAPdfEymifySa0kyLNgnSERE| saneunasnef tartar
enetic (antinonyl potassiumtartarate) or ammonium chloride in the

starting gael abboe,Cceetoveriggacblbotdapopasdtiabdsconducthecthune
particles conmposed of indium oxide doped.with tin can be obtained by

di ssol vi ngfefakeld soayntisperkgaatingcthponadoveretiheodiaidtdadgpavticien
contai ni ng an i ndi um conpound. Conductive particles doped with
forei gn newdithi an agueows soiuyiehsofbs pdspepspobpdt ARdYOr| 8w ng
processesifluorihe compdund, and then drying the thus pregnated
particles, followed by firing. Iﬁ cases where the
starting solution, eveh of an aqueous solution of a tin
compound or an indium compouﬁd, is used, when by-product
salts are fdfmed during the‘sourcé of forming a sol, not
only colloidal particles formed in the sol tepd to
‘agglomerate but also a speéific resistivity of the
conductive fine particles obtained becomes higher by
virtue'of admixture with the by—produét salts formed. It
is therefore recommended that Qhere formation of.by—
prodﬁct salts is expected, the by—product# salts as formed
-are washed to remove from colloidal particles recovered
from the sol formed by hydrolysis, prior.to_impregnation
of the colloidal particles with an aqueous solution of the
metallic combound.

Génerally speaking, a concentration of the tin or
indium compound conéained in the starting solution is
preférably in the range of 5-30% by weight, though the
concentr#tion may be selected optionaliy. | |

Usually, the reaction temperature of the

hydrolysis may be selected at choice in the range of



That is, conductive fine particles conposed of a tin conpound doped with
anti rony, phosphorus, fluorine and the. - |ike can be prepared by a process
whi ch conprtses using an . aqueous solution of a tin conpound as the
starting solution, gradually hydrolyzing the tin conpound in the solution
under- tre aforenenti oned pH condition to forma sol, recovering coll oi dal
particles fromthe resulting sol, iMmsegnating the recovered col | oi dal
particles with an aqueous solution of at |east one of an antinony
conmpound, phosphorus conpound and fl uorine conpound, and t hereafter
drying the thus inpregnated coll oi dal particles, followed by firing.
Furt hernore, conductive fine particles conposed of "an indi um conpound
doped with ~ tin and/or fluorimke can be prepared by a process which

conpri ses_tARRRF alheg ka3 | 3RdoP0% K -i ndi um conpound
above, recover | ng AAITHIREAPIALIE oF tRsnieTe R a1 SoRgigaL
P e g 0 PGS, P W iR M HARARIRRLS Souon of
pregnat ed 4 RALL LS al @ LR Vo dat Phr'1R2635 G2 MR 1R
rinsed to remove by-product salts and the like attached to
said particles, dried, fired and then pulverized to obtain
conductive fine particles. The fine particles thus
obtained are sintered to a certain extent during the
firing step and an ?verage pafticle diamefer of the
particles becomes about 20;§0Akm but the particles are
easily.released from their sintered State when subjected
to the sﬁbsequent pulverizing step, and the fine particles
are then processed by an ordinary pulverization means to
give conductive fine particles answering the objects of
the présent invention, which have an average particle
diameter of less than about 0.4!/{m when they are
1néorporated into coafing materials. The fine particles
obtained in the manner now described are found to contain
only small amounts of coarse particies, for exémple, those
having é particle diameter of larger than 0.8/(4(nm.

‘ Pulverization of the conductive substances may be
carried out before or afte: mixing thereof with other
componenfs such as zirconium oxyacid salts and the like.
The conductive subﬁtances.can be pulverized by

conventionally known methods, for example, those utilizing



starting solution, even of an aqueous solution of a tin conpound or an

I ndi um conpound, is used, when by-product salts are formed during the
source of formng a sol, not only colloidal particles-formed in the so
tend to agglonerate but also a specific resi-stivity of the conductive’
fine particles obtained becones higher by virtue of adm xture wth the
by-product salts forned. It is therefd6e-recormmended that where formation
of by- product salts is expected, the by-products salts as formed are
washed to renove fromcolloidal particles recovered fromthe sol fornmed by
hydrol ysis,” prior to inpregnation of the colloidal particles with an

aqueous-sol ution of the netallic conpound General |y speaking, a
concentration of the tin or n talne in_t S i ng
sol ution i &0 aktaidony pand t"’ﬁ‘é a g"é‘ ?“Bgli%% 1 th%ﬁ'&h 1?#‘3

concentratloni aéﬁmeselected optionally. Lbually, the reaction
tenperaturQQﬁ hydr.ol ysis may be selected at choice in the range of

'EhéSs;)I | i qu;[ Snper aﬁt’ijﬁr cefqt}léd&%esos&({a%%e% thus obtaf%fé&‘ ey Gear ation’of

used, when they are particles,.as they are, or they can
;136 be used after dispersing them in water‘or'organic
solvents.

| The second conductive_substance'preferably used in
‘the present invention ‘is a conductive tin oxide sol
obtained by heat treatment of fine particles of tin oxide
or tin oxide doped with foreign elements in agqueous acid
or alkali solutions. |

The_fine'particles of tin oxide or tin oxide doped
with foreign elements used herein may be those obtained by
the first process mentioned previously, or those obtained
by conventionally known methods.

This conductive tin oxide sol.may be obtained by
heat tre#tment of the above;mentioned fine particles of
tin oxides in agqueous solutions of acids such as mineral
acids or organic acids or aqueous solutions of élkalis
such as alkali metal hydroxides or quaternary ammoniuﬁ
sélts. The heating'femperafure employéd in this case is
preferably less than about 200°Cc. Suitable amounts of the
acids or alkalis used in the aqueous solutions is at least
5% by weight based on the fine particles to be treated.

An average particle diameter of pérticles dispe;sed_in the



parti.cles
col | oi dal

formed therein are recovered by filtration therefrom and the
particles recovered are rinsed to renove by-product salts and
the like attached to said particles, dried, fi-red and then pul verized to
obtain conductive fine particles. The fine particles thus obtained are

sintered*to a certain extent during the firing step and an average
particle dianeter of the particles becones about 20-50[err]m but the

particles

are easily released from thélfr-si ntered state when subjected

to

t he subsequent pul verizing step, and the fine particles are then processed

by an ordi
answering
particle

i ncor por at ed |nto coatlng materials. The fine particles obtained in the

¢ & e &8 CGHPalﬁstﬁP?dsﬁﬁlFeaﬁnﬁh?g of coarse
f th t di I th
%X'a?rm °§f§m%v' e sheohatel; b Eindeantas my be
i ed [ b t.h f th oth h
O ot um SeFHe B Peradied NS SR, VehAa! BREesEREPR IRk R D>
pul veri zed Jyy 1e%c§"1tqul qpa“‘)‘n known met hods, for exanple, those utilizing

manner now<&

particles,
0.8[err]n1

zirconi um
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nary pulverization neans to give conductive fine particles

t he objects of the present invention, which have an average

di anmeter of |ess than about 0.4 [err]n1mhen they are

The above-mentioned conductive tin oxide sol is
usually an aqueous sol, but it may also be used as an
organic sol, if necessary, in which a part or whole of
water has beeﬁ.replaced by an organid.solvent such as
alcohoi or the like.

Ofganic solvents used in the coating liguids for
forming conﬁuctive coatings of the present invention are

alcohol such as methanol, ethanol, n-propanol, i-propanol,

:n—butanol, i-butanol,  t-butanol, etc., esters such as

methyl aqetate. ethyl acetate, etc., ethers.such as
diethyl ether, etc., ketones such'as methyi ethyl ietone.
etc., ethylene glycol monomethyl ether and the like, which
ére used either singly or in combination. ‘

The stabilizers used in thelpresent coating
liquids, either singly or in combination,.are eth?iéne
glycol, ijethyl—z—pyrrolidone, morpholine, ethyl
cellosolve, methyl cellosolve, N,Nudimethylformamide, etc.

In the first coating liquid fof forming conductive
cbating of the present invention which contains the above-
.mentioned components, the molap ratiolof-the stabilizer

to, the zirconium oxyacid salt in terms of ZrO.



an attritor, sand mll, ball mll, triple roll or the |like devices.

The- conducti ve substances thus obtai ned may be used, when they are
particles,. as they are, or they can also be used after dispersing themin
wat er or organic solvents. The second conductive substance
preferably used in the present invention is a conductive tin oxide sol
obtai ned by heat -treatnment of fine pantgicles of tin oxide or tin oxide
doped with foreign elements in aqueous acid or alkali solutions.

The fine particles of tin oxide or tin oxide doped wth foreign elenents
used herein may. be those obtained by the first process nentioned
previously, or those obtained by conventionally known nethods.

~ This conductive tin oxide sol nmay be obtai ned by heat treatnent of the
above- nment {stradell Xizex pardn@)lesisofl-25,i predasbin 2qcous @ walnes of
aci ds such as m neral aci ds or organic acids or aqueous sol utions of
alkalis afickhis rakie iisdiess thard Jaslatfen ahdhe gaatdngn  salts.
The heating tenperature enployed in this case is .preferably |ess than
about 200[klqyid for formingaghduciive,coating sthese qeRRanentS in t he

aqueous solutjions is at |east % by wei ght based on the fine particles fo
be treat edt®PAAnt R RFCHE 'ﬂﬁ?’f’c‘l%]&‘m'eprbfmt%rtﬁ’tqes"lb‘?%ptg?%d in the '

value exceeds 25, the coating liquid'inhpmbgenebusly cures
when it is coated on a substrate to.cure, whereby the
conductive coating formed undésirably poor in permanence
proberties.
Further, the weight of water present in the
coating liquid is preferably less than 40% of the whole
weight of said coating liquid with the condition that the
weight ratio of the water to the zirconium oxyacid salt in
terms of Zro2 (water/Zroz) satisfactorily falls within the
range of 0.1-40. If the above*mentiéned ratio of
ﬁater/Zro2 is less than Q.l, gellation of the zirconium
oxyacid salt occur undesirably and, on one'hénd, when said
ratio exceeds 40, the addition effect of the stabilizer
disappears, with the result that adhesion of the coating
liquid for forming conductive coating'to a'substrafe
becomes poor uhdesirably.'.Furthermore, the weight of the
water exceeds 40% of the whole weight of the coating

' liguid, the addition effect of the stabilizer disappears

' likewise, with ghe result that adhesion of the coating
liquid for forming conductive coating to a substréte

becomes éoor undesirably.



- 17 - conductive tin oxide sol thus obtained is less than O0.1[err]m
and- nore than 60% of the total particles is occupied by particles having

an average, particle dianeter of less than 0.1[err]m The

above- nentioned conductive tin oxide sol is wusually an aqueous sol, but it
may al so be used as an organic sol, if necessary, in which a part or whole
of mater has been replaced by an orgéﬁlc sol vent such as al cohol or the
li ke. Organic solvents used in the coating liquids for formng
conductive coatings of the present invention are alcohol such as nethanol,
et hanol, n-propanol, i-propanol, n-butanol, i-butanol, t-butanol, etc.,

esters such as nethyl acetate, ethyl acetate, etc., ethers such as

di et hyl ether, etc ket ones nmet h I et hyl ene
gl ycol rmnorret hyl "é‘?‘ﬁe? %n‘b‘”ﬁslié cfkﬁ %} "y‘*uc aiP)éé tjiss"g’t tche(r% gi ngly or in
conbi nati on t | Zer ,mﬁp e Qﬁﬁgﬁ ﬁayﬁ. ®d 1- i qui ds,
ei ther si n%ﬁflc%nmn cog%‘l?%gtﬁ?%)# izzar?etse yﬁ)efmrahtd] yi(}f) © Y

N- met hyl | I
N N ai et b PFor et §aRe FROSA A e Siyle ﬁ%‘?ﬁ?’é%‘%‘f’%‘*ﬁﬂ‘é‘f | osolve

;g(r)m ng COTQHE&HVforC?ai'hi‘ﬂg%oﬁ&\%ﬂ@%a‘&iﬁ@m i B :llﬁllx&ft contains the
economical to use. these two. components in an amount of |
less than 0.1% by weight and, on one hand, if said amount
exceeds 10% by weight, gellation of the coating liqhid for
forming conductive coating tends to occur undesirably and
no possibility of the long-term preservation of said
coating liquid can be expected.

Still further, the weight ratio of the conductive
subsfance to zirconium oxyacid saltlin terms of Zr0é
(conﬁuctivg substance/Zrdz)-is preferably 1-5. If this
value is less than 1, the resulting condﬁétive coating
becomes poor in electrical conducfivity and, on one hand,
when the value exceeds 5, adhesion between a sﬁbstrate and
the conductive coating formed thereon undesirably
decreases.

| The coating liquids for forming conductive
coatings'as illustrated above may be prepared by mixing an
agueous éolutioﬁ-of'a zirconium oxyacid salt.with a -

" conductive substance and a stabilizer and, if necgsgary.
removing part of the water present in the mixture

therefrom by distillation or ultrafiltration, and

.thereafter adding an organic solvent to the mixture,



mehti oned conponents, the nolar ratio of the stabilizer to, the zirconium

oxyacid salt in terns of ZrJerr] . - 18 -
(stabilizer / Zrerr]) is 1-25, preferably 2-25. If a value of this ratio
is less than 1, gellation of the coating |liquid for form ng cenductive

coating these conponents tends to occur undesirably and, on one hand, when
this. value exceeds 25, the coating_l,guid i nhonogeneously cures when it
is coated on a substrate to cure, whereby the conductive coating forned
undesi rably poor in permanence properties. ‘Furt her, the weight of
water present in the- coating liquid is preferably |ess than.40% of the
whol e wei ght of said coating liquid with the condition that the weight
ratio of the water to the zirconiumoxyacid salt in terms of Zr(Jerr]
(wat.er / Zr Ofeldppedabiys havbgenepubamigingt.hin the range of 0.1-40. If the
above-nentioned ratio of water/ZrdJerr] is less than 0.1, ge4|ation of the
zi rconi um oxyaci d Thel secondr coaydnpr dtipidnforoformd nganandpativea d

rati o exceeds 40, the addition effect of the stabilizer disappears, with
the resul t copidngdessithe preegatcdavenyion dgi d 1Astrateing conductive

coating to_a substrate becomes poor undesirably. Furthernore, the weight
of the hereinafter.

This coating liquid for forming conductivé coating
comprises a homogeneous so;qtion or dispersion of a
zirconium oxyacid sait; non-sedimentary silica and
conductive substance in a mixed solvent comprising watef,
organic solvent and stabilizer. The zirconium oxyacid
salt, conductive substance, water, organic solvent and
stabilizer used in the coating liquid are the same as
those used in the first coating liquid for forming
conductive coating of the present invention as illustrated
above, and hence herein-illustrafed is the non-sedimentary
silica;

| The_non—sedimentary silica used in the present
invention is intended to deSignate such a 1iqﬁid of non-
sedimentary silica that when an aqueous solution
céntaining 2.0% by weight of the non—sedimentary'silica_in
terms of-SiOé is subjected for 1 hour at 250,000 G to o
centrifugal sediﬁenfation, thelsediment left thereby is
less than 30% by weight. Such non—sedimenfary silica
liquid is an aqueocus alkali solution of silicic acid} fron
which the greater part of the alkali has been removed,

said non-sedimentary silica liquid being obtained by



wat er exceeds 40% of the whole weight of the coating liquid, the addition

effect of the stabilizer disappéars likewise, with the result that
adhesion of the coating liquid for form ng conductive coating to a ,
substrate becones poor undesirably. : The sum tot al

of the conductive substance and zirconiumoxyacid salt in ternms of

Zrgerr] is preferably 0.1- 10% by wgi ght based on the whol e wei ght of the
coating .liquid for form ng conductive coating. It is not economcal to
use these two-conponentss in an anount of 'l ess than 0.1% by wei ght and, on
one hand, if said anount exceeds 10% by wei ght, gellation of the coating
liquid for forming conductive coating tends to occur undesirably and no
possibility of the long-term preservation of said coating liquid can be
expect ed.replacementStof |a¥kalharith thydmaggn imtthe Fauepus Akl ve

substance to zirconiumoxyacid salt in terns_of querr,gc (conductive
subst ancesah¢t ton |9f i bi¢ie ramid by means (9f the jop exchande (han 1, the

onone. hengthodnehit hes s tethat gt L cHES Rt EEEEER 1ot ¢ ana
- used in the nén-sedimentary silica liquid in an amount of
at least 0.5 mole based on 1 mole of the non-sedimentary
: siliéa.

Such a growth inhibitor as the stabilizer
mentioned above plays a role in the stabilizafiop of non-
sedimentary $ilica in the liguid by inhibiting geilation
of said silica.

In this non-sedimentary silica, it is desirablé
that the amount of residual alka;i répresented by the
s10,/M,0 rat;o (in which M represents an alka}i metal) is
at least 200, pfeferably at least 1000,

Such non-sedimentary silica as referred to above
is illustrated in detail in Japanese‘Patent Appln. No.
18783571986 filed previously by.the presenf applicant.

In the second cbating liquid for forming '
conductive coating of the pregent invention which contains
the coﬁponents'as mentioned above, thg molar ratio
(stabilizer/ZrO2 + Sfoz) of the number of moles of the
stabilizer to the number of the sum total of moles of the
zirconiun oxyacid salt in terms of ZrO2 and of Sio2
present in the non-sedimentary silica is 1—25.lpreferab1y

2-25. 'If this value is less than 1, gellation of the



thé conductive coating forned thereon undesirably decreases. - The
coating liquids for form ng conductive coatings as illustrated above may
be prepared by m xing an aqueous solution of a zirconiumoxyacid salt’
with a “~conductive substance and a stabilizer and, if necessary.

renoving part of the water present in the m xture t her efrom by
distillation or ultrafiltration, and- 22 hereafter addi ng an organi c sol vent

to the m xture, ; - 20 - fol | owed by
honbgeneous m xi ng. : The second coating liquid for formng
conductive coating of the present invention is illustrated hereinafter.

This coating liquid for form ng conductive coating .conprises a honbgeneous
solution or dispersion qf a _zirconium oxyacid sal

non- sedi [TE ry silica

and conduEPRYEnguBiTUACetPRAE RPXRECLHI %;acemﬁri%f%g %%?gT£Ef%gﬁgnic '
P P AR R I N T LT
same as  these 4399 Vii1hBCekkbbdhsC08! Mo LOKE fnhC1 14014 &des not

cure homogeneously wheﬁ_it is coated on a substrate, with"

the result that the conductive coating formed becomes poor

in permanence properties. J . N

In this éecond coating ligquid, thefamounf of water

present is preferably less than $0% by weight based on the

weight of the coating liguid with the condition that the

weight rafio (water/ZrOz) of the water to zirconium

oxyacid salt in terms of ZrO, is 0.1-40. If the

2
water/Zro, ﬁeighf ratio mehtipned above is less than O.I,i
the zirconium oxyacid salt undesirably tends to'gel and,
on one hand, if said weight ratio exceeds 40, the addition

. effect of the growth inhibitor disappears and the coating
ligquid undesirably becomes poor in adhesion to a
‘substrate. Furthermore, 1if the amounf of water_used
exceeds 50% by weight of the'coating liquid, the addition
effecf'of.the growth'inhibitor disappears likewise and the
coatihg.iiquid undesirably becomes poor in adhesion to a
substrate.

The sum total of the conductive substance, s:lO2
present in the.ndn-sedimentary silica and the zirconium

oxyacid salt in terms of Zro2 is 0.1-20%, preferably 0.1~

10% by weigﬁt of the coating liquid. If a value' of the



conductive coating of the present invention as illustrated above, and
" hence herein illustrated is the non-sedinentary silica. The
non-sedi meptary silica used in the present invention is intended to
designate such a liquid of non- sedimentary silica that when an aqueous
sol utian containing 2.0% by weight of the non-sedinentary silicain terns
of Sigerr] is subjected for 1 hour -at2®250,000 Gto centrifugal
sedi mentation, the sedinent |left thereby is |ess than 30% by wei ght. -Such
non-sedinentary silica- liquid is an aqueous al kali solution of silicic
acid, from which the greater part of the alkali has been renoved, said
non-sedinentary silica liquid being obtained by

- 21 - repl acenent- of alkali w.th derogen i n the aqueous al kal

sol ution osatd|senctatali 1y hesmsthantd e the (475 Wi al ysi s
met hod or the like. The stabilizer is used in the non sedl ry,silica
liquid in aﬁchnﬁﬂﬁpﬁﬁ ligujd is @°§ sePrenicat apfda %Icén%f ‘g 1f

non- sedi nent

mont  oned ABU0evpiigsERerate 20% hE Sridhf] hdaniiRe i nd oddtun 01 11 zet

liquid tends to gel and cannot be preserved for a.long
period of time.

The weight ratio (conductive substance/ZrO2 +
8102) of the conductive substance to the sum total of the
zirconium oxyacid salt_iﬁ terms of Zro, and $i0, contained
in the non-sedimentary_silica'is éreferably i-5. .If a
value of tﬁis Weight ratio is less than 1, the resulting
coating becomes poor ih electrical qonductivity or doés
not become porous and, if thié value exceeds 5, the
resulting coéting becomes poor in adhesion to a substrate.

The coating liquid for forming conductive coating
as illustrated abové may be prepared by m;xing together an
aqueous solution of the zircénium oxyacid salt, the
conductive substance and a dispersién of the non-

' sedimentary silica and, if necessary, removing a part of
water therefrom by distillation or ﬁltrafiltration.
followed by homogeneously mixing the resulting mixture
-with an organic .solvent.

The third coating liquid for forming conductive
coating of the present invention is 111ustrated

hereinafter.

This coating liQuid'for forming conductive coating



sedinmentary silica in the liquid by inhibiting gellation of said silica.
In this non-sedinmentary silica, it is desirable that .the anount of
residual al kali represented by the "SiJerr]/Merr]0 ratio (in which M
represents an alkali netal) is at |least 200, preferably at |east 1000.

Such nan-sedinmentary silica as referred to above is illustrated in detai
I n Japanese Patent Appln. -No. 18783524986 filed previously by the present .
appl i cant. In the second coating.liquid for formng conductive

coating of the present invention which contains t he conponents' as

menti oned above, the nolar ratio (stabilizer/zZrJerr] + SiJerr] ) of the _l

nunber of noles of the stabilizer to the nunber of the sumtotal of noles
of the zirconium oxyacid salt in terns of Zr err] and of SlC{err]
present .ncpnprﬁgﬁssedbﬁeﬁsapyoeﬂ?ebutsoq or, dispeepign,of 8 o5 |f this

I I th 1 | at
b5 e ts éiippfé‘ﬂm oavacidnasite stifronalkonie) proitadrrivets g o
sai d- coatln qui d

d
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conductive substance, water and organic solvent used in
the coating liquid are the same as those used in the first
'coating liduid for forming conductive coating of tlie
present 1nvent19n. and hence herein illustrated is the
silicon alkoxide or its derivative used in this coating
liquid.

The silicon alkoxide or its derivative used in the
present invention includes compouhds or condensates (up to
pentamers) having 1-4 alkoxy groups of 1 to 8 carbon |
atoms, said cqmpounds or cendensates being'represented by
SiHa(OR)B (a=0-3, b=1-4, atb=4, and R is alkyl), |
(R'O);Si(OR)b or R'asuon)b' (a=0-3, b=1-4, atb=4, and R
and R' are each aikyl); or derivatives-of the cempounds or
condensates represented by the above-mentioned formulas in
which a part of H has been substituted with Cl, vinyl or
the like group. Of those mentioned above, preferred are
mixture of one or two or more compounds represented by the

" GC.H n- and iso-C_H

formula Si(OR)4 {wherein R is CHS' LY alq:

"or n—, iso-, sec- and tert-C Ha)
In the third coating liquid for forming conductive

coating of the present invention, which contains the



I N permanence properties. In this second coating liquid, the :
anount of water present is preferably |Iess than 50% by wei ght based on the
wei ght of the <coating liquid with the condition that the weight ratio
(water/Zrerr]) of the water to zirconium- oxyacid salt in terns of
Zrgerr] is 0.1-40. If the water/Zr I ght ratio nentioned above is |ess
than.0.1, the zirconium oxyacid salt desirably tends to gel and, on one
hand, if said weight ratio exceeds 40, the addition effect of the growh-

i nhi bi tor disappears and the coating |iquid undesirably becones poor in
adhesion to a substrate. Furthernore, if the anount of water used exceeds
50% by meight of the coating liquid, the addition effect of the growh

nhibitor dh3gBREALS LbKwhtfoRld dlibve CORIL NE1Eé S th LoRipSE 1@ a1 DeCOMES

poor in -adhes trate : he sumtotal of the conductive

subst ance, 554Ceghikon Eﬁﬁ%ﬁ@&e'Brtbﬁsnﬁérﬁeﬂtﬂﬁétﬂfd Gsbd Con asdkch hen
~zirconium oxyacid salt in terns of ZrJerr] is 0.1-20% preferably 0.1-

1096by vwei dhbuplt e thadt ze0 k580i d(molar arstiop 6f the zirconium
23 - said sumtotal i€ les& than 0.1% by wei ght, the use of
oxyacid salt in terms of oxide to silicon alkoxide or its
derivative in terms of oxide is in the range of 0.05-2.0,
preferably 0.2-1.0. If a value of this Zr0,/Si0, (molar
ratio) is less than 0.05, the resulting coating |
undesirably becomes poor in permanence properties and, on
one hand, if this value exceeds 2.0, the resulting coating
undesirably decreases in adhesion to a substrate and
opticai characteristics (haze, total light trahsmittance).
The presence of.water in the coating liquid is
necessary for-hydrolysis,feaction of silicon alkoxide. It
is preferable-to decide the amount of water in the coating_
liquid accordihg to the amount of the silicon aikoxide-or
its derivative in the mixture, and desirably the water is
contained in the coéting liqdid in such an amount so that
the H,0/810, molar ratio 1n.the'mixture of the water to
silicoﬁ alkoxide or its derivative in terms of s:io2 is at
least 2. If-a value of this ratio is less than 2, no
coating is obtained 'since undecomposed silicon alkqxide or
its derivative remains, as it_is, even after formation of
the coating. |
The content of the conductive substance, when

expressed as MOx in terms of oxide, is preferably in such



such coating liquid is not econom cal and, on one hand, if said value
excéeds 20% by wei ght, undesirably the coating liquid tends to gel and
cannot be preserved for a long period of tine. " The weight ratio
(‘conductive substance/ZrQ2 + Sierr]) of the conductive substance to the
sum tot@al of the zirconiumoxyacid salt in terns of ZrJerr] and Sierr]
contained in the non-sedinentary siltbis preferably 1-5. If a -value of
this weight ratio is less than 1, the resulting coating beconmes poor in

el ectrical conductivity or does not becone porous and, if this val ue
exceeds 5, the resulting coating becones poor in adhesion-to a substrate.
The coating liquid for form ng conductive coating as illustrated above may

T g liquid | g as illustrated

oxyhct d sl 18 eResnEon Rhrb o e By & Fefo) cheploft eBiel LU
di t |1 and, f ' of her ef
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hand, if this yalue exceeds 5.0, undesirably the resulting.
conductive coating becomes boor in adhesion to a
substrate.

When the solids content (conductive substance +
Zro2 + 5102) in.the conductiQe coating liquid is less than
about 20% by wéight. a coating answering the.objects of
the present invention is obtained. However, if this
.s0lids concentration exceeds 20% by weight, the coating
liquid becémes poor in stability and cannot be fit for a
long-term preservation. If this solids concentration is
excessively low, such an incohvenience that the coating
operation of the conductive coating liquid nust be -
repeated several timeé to obtain a desired coating is
experienced and hence a practically useful solids
concentration is at least about 0.1% by weight.

Since water and an organic solvent sucﬁ as alcohol
or the like are present in this conductjve coating liquid.
as mentioned above, the zirconium oxyacid salt dissolves
in the water and organic solvent, whereby the coating
liquid comes to exhibit acidic properties with a pH of

less than 2. On that account; there is no need of



conprises a honogeneous sol ution or dispersion of a zirconium oxyacid
salt, silicon alkoxide or its derivative and a conductive substance in a
m xed sol vent conprising water and an organic solvent. The zirconium .
oxyacid salt, conductive substance, water and organic solvent used in the
coating.liquid are the sane as those used in the first coating liquid for
form ng conductive coating of the pre@&dnt invention, and hence herein
illustrated is the silicon alkoxide or its derivative used in this coating
l'i quid. ST The si'licon al koxide or its derivative used in the
present invention includes conpounds or condensates (up to pentaners)
havi ng 1-4 al koxy groups of 1 to 8 carbon atons, said conpounds or

densat ' el -0~ =1.4, a+b=4,
and R e oo P SHRE {He flasl Wagee el acdg) paeatvprt, 5T
b=1-4, a+b=gycRNs FhydsbiioiE £ HiHe Vi tHe 19%keOlriithe

conpounds or condensates represented by the above-nentioned formulas in

which a par¢néfpid hee sty i d e 191 13con' iadlkoxdide Oe hiske group.
O those nentioned above, preferred are mxture of one or two or nore
conpounds réerteetiee. by the forrmula Si(OR)[err] (wherein Ris CHerr],
Cerr]Herr] , n- and iso-(err]l]Herr] or n-, iso-, sec- and :
tert-Clerr]H err]).The fourth cdatinge kiguidl deat ifiogad dinguicshnidsre tiisnemi ng
conductive. coating of the present invention, which contains the

" coating of the present invention is illustrated

‘hereinafter.
| This coating liquid for forming conductive coating

contains a noq—sediméntary silica and a stabilizer in
addition to such components as used in the above-ment ioned
third coating quuid for forming cbhductive coating. The
non—gedimentary silica and stabilizer used in this coating
liquid are the same as thoée used in the second coating

. liquid for forming conductive.coating of the present
invention.

When this non-sedimentary silica is used toggther
with the éilicon alkoxide or its derivative in the coating
liquid for forming conductive cbating, 511 light
transmittance of the resulting conductive éoating is
increased and transparency of said coating is improved

and, moreover, permanence properties of the coating is not

1

marred.

The non-sedimentary silica is preferably used in

such an amount so that the weight ratio (sio, in non-

sedimentary silica/Sioi in silicon alkoxide or its



--25 - conponents as nentioned above, the zirconiuym oxyacid salt and
siltcon al koxide or its derivative are used in such an anount so that
Zrerr]/Siderr] (nmolar ratio) of the zirconium oxyacid salt in terms of
oxide to silicon al koxide or its derivative in terns of oxide is in the
range of 0.05-2.0, preferably 0.2-1.0. If a value of this
ZrQerr]/Siderr] (molar ratio) is e®® than 0.05, the resulting coating
undesi rably beconmes poor in pernanence properties and, on one hand, if
this value exceeds 2.0, ‘the resulting coating undesirably decreases in
adhesion to a substrate and optical characteristics (haze, total I|ight
transmttance). The presence of water in the coating liquid is

necessary ffuy UV QlSice ILRE! IOD e Hon-GUH AR silllicd ToPitkerable to
deci de the anount of water irfthe coating |iquid according to the anpunt

of the siligOncdkQikkde dr Stdededavatave) fiha dfind Wee sivd s@esi rably
the water is contained in the coating liquid in such an amodnt so that
the Herr] Qéa<) ¢hidn 9l aI'f ratvaluer dfiahis wefightofrdtio Wwaicwedso 9,si | i con
al koxide or its derivative in terns of Si(Jerr] is at least 2. If a value
of this ratsuch salmess piubléeh that cdsd ifig iy denperettures e thedeconposed
silicon alkoxide or its derivative remains, as it is, eveq)after formation
of the coatésyglting coating must be increased to about 300°C or

higher in order to improve permanence properties of the

coating arises undesirably, though trahsparenéy of the-

coating is further improved.

Even in the case where the non-sedimentary silica
is used, the operation conditions to be employed therein,

su¢h as the ratio of Zr0, to total SiO, in the coating

2 2
liquid and the like, are the same as those employed in the
aforémentioned case where only the silicon aikoxide or its
derivative is used.

| . Illustrated below are the processes by which the

above-mentioned third and fourth coating liquids for -

. forming conductive coatings of the present invention are
prepared.

The zirconium oxyacid salt, silicoﬁ alkoxide or
its derivative and conductive substance, if necessary, fhe
non-sedimentary silica and stabilizer, are ﬁomogeneously

. mixed together in a mixture.of water and an organic
solvent. 1In fhat case, the order of dissolving or

dispersing these components is not particularly limited,

for instance, an agqueous solution of the zirconium oxyacid



The content of the conductive substance, when expressed as MX in terns
of oxide, is preferably in such - - 26 -

an amount so that MO/ (Siderr] + zZrJerr]) (weight ratio) is 0.5- 5.0.
If a value of this weight ratio is less than 0.5, undesirably the

resul ting conductive coating becomes excessively lowin electrical

‘conductivity and, on one hand, if thi&9value exceeds 5.0, undesirably the

“resulting conductive coating becones poor in adhesion to a substrate.
Wien the solids content- (conductive substance + ZrJerr] + SiJerr]) in

t he conductive coating liquid is less than about 20% by wei ght, a coating

answering the objects of the present invention is obtained. However, if

becomes podt®n RAANY MiFesh A LEAB SRUSKAF PAEVERS BHGR BPnerrebdt.ar i on.
ot SO EN AP eSS Rb By bR, pBYC B3 BEpRN R AT
nence & pr SATLA TRl WiliedoR BRTkRE R ATTELRIAn RoxIHBCHETRER O 106 by
wei ght. derivative. or these solutions mentioned above méy be
mixed t;gether at a stroke.. If is also possible to
- iﬁcrease stability of the.dispersed particles of the
| componenté.by 1ﬂcorporating the cbating liquid with a
surfactant at the time when the above-mentioned solutions
afe mixed together.
The fifth coating liquid for forming conductiye

coating of the preéent invention is illustrated
hereinaffer.

The fifth coating ligquid for forming conductive
coating of the presént 1ﬁvention a homogeneous solution or
dispersion of diacetylacetonato—dialkoxy zirconium, a
partial hydrolyzate of silicon alkokide and a conductive
substance in a nixed solvent comprising water and an
organic solvent. The cpnductiVe éubstance, water and
organic solvent used in this coating liquid, however, are
the saﬁe as those used in the aforementioned first éoating
liquid for forming donduétive coating of the presenf
inventioﬂ, and hence herein illustrated are the
diacetylacetonato-dialkoxy zirconium and partiél
hydrolyzate of silicon aikoxide.

The diacetylécetonato—dialkoxy zirconium may be



Since water and an organi c solvent such as alcohol or the like are present
in this conductive coating liquid as nmentioned above, the zirconium
oxyacid salt dissolves in the water and organic sol vent, whereby the
-coating liquid cones to exhibit acidic properties with a pHof less than
2. On that account, there is no need %f :

-27- I ncorporating into the coati 8 Iiquid an acid catalyst such as
hydrochloric acid, nitric acid or the like with the purpose of hydrol yzing
the silicon al-koxide or its derivative. The fourth coating |iquid
for formng conductive coating of the present invention is illustrated
herei nafter. This coating liquid for form ng conductive coati ng

contai Ns a JUFFiTA@ENER alge full iidR Ay A kKdwabidricisy, iptefRiditlyobuteoxyuch
conmponent.s as used in the above-nentioned third coating liquid for formng

conduct i ve grantg NhasThe tordn-czadiorerdtans Si [Tins atidhcxtafliddetmmateed in this
coating liquid are the sane as those used in the second coating liquid
for form ngieokkhuy izdrcogelium @ lays e qolesaim inprosrimon. When
this non-sedinmentary silica is used together .

dispersibility and heat stability of the conductive

substance, and tﬁis-role is considered aécriﬁable to the

fact that the diacetylacetonato-dialkoxy zirconium acts as

a protective colloid on the conductive substance.

| The partial hydrolyzate of silicon alkoxide or 1t$

derivative used in this coating liquid maj be obtained by

partial hydrolysis of the silicon alkoxide or its

derivative uséd in the third coating liquid for forming

conductive coating of the present invention.

As the conditions under which the partial

" hydrolysis is carried out, there may be adopted-a

procedure.generaily employed for partial hydrolfsis of

sjlicon alkoxide or its dérivative. For instance, suph'_

conditions may be adopted, wherein silicon alkoxide or its

degivative is mixed with methanol or ethanol, and the

mixture is inéorporatéd with water and an acid to effect

the partial hydrolysis of the silicon alkoxide or its

derivaéive. However, the partial hydrolysis conditions .

particularly preferred are such that fhe'acid uséd is

preferably hydrochloric acid, nitric acid, phosphoric.acid

or acetic acid, and the mixing ratic of the acid to

silicon-alkoxide or its derivative (acid/sio,) is



with the silicon alkoxide or its derivative in the coating liquid for
form ng conductive coating, all light transmttance of the resulting
conductive coating is increased and transparency of said coating is
i nproved and, noreover, pernanence properties of the coating is not

marred. The non-sedinmentary silica is preferably used in such an
anount “so that the weight ratio (SinePF]’in non- sedi nentary
silica/lSigerr] in silicon alkoxide or its '

- 28- derivative) of SiJerr] in the non-sedinentary silica to the

silicon al koxide or its derivative in terns of SSQ2 is less than 9. If a
val ue of this weight ratio exceeds 9, such a new problemthat the firing

t enper at ur g r@frera® 1y ©50it-oNs Rk ReigHet rBeibNeketRedat 9aabouUt 300[err] C
or higher in order to inprove pernanence properties of the coating arises

undesi r abl ys i ¥ift@i0a IMoxigea o@N At sOberi@atdoal HAJ tegmbULE hsno% jproyed.
Even in the case where the non-sedinentary silica is used, the operation

condi ti ons & waimeerqfl ihdics triatrie is lewshthant De0ngt largé Znéhats]ofto tot al

SiJerr] in the coating liquid and the like, are the sane as those

enpl oyed i nurirteaacted silicon alkoxide remain to exist in the mixture,
which undesirably mars electrical conddctivity of the
resulting coating and, on one hand, if this value exceeds .
0.5, the rate of the partial hydrolysis becomes
excessivelf rapid and undesirably the resglting coating
liquid decreases in continuous productivity and

- preservability. The mixing ratio of water to §i1icon
alkoxide (mélar ratio) is preferably at least 2; if a
value of this ratio is less than 2, unreacted silicon
alkoxide remains in the resulting coating.whiqh will-
undesirably.decrease in adhesion to substrate, scratch
resistance and alkali resistance. The paftial hydrolysis
temperature: employed is preferably 30—6000. _
"The fifth coating liquid for forming conductive:

.coating of the present invention illustrated above may be
prepared by éﬂding the diacetylacetonéto-dialkoxy
zirconium to a mixture of water and the organic solvent. in
which fhe conductive.snbstance has been diépersed, thereby
improving dispersibilit§ and heat stability of the
conductive substance, and then incorporating thé resulting
mixture with the partial hydrolyzate of silicon alkoxide

or its derivative. The incorporation of the partial



- aforenentioned case where only the silicon alkoxide or its derivative is

“used. . II'lustrated bel ow are the processes by which the
above-nmentjoned third and fourth coating liquids for formng conductive
coatings of the present invention are prepared. The zirconium

oxyacid salt, silicon alkoxide or its derivative and conductive substance,
i f necessary, the non- sedi ment ary siTi®h and stabilizer, are honogeneousl y
‘m xed together in a mxture of water and an organic solvent. In that case,

the order - of dissolving-or dispersing these conponents is not particularly
limted, for instance, ah aqueous solution of the zirconium oxyactd
- 29 - salt may be m xed with an organic solvent such as al cohol or

the like; ga&Bsy aell biengs N xbHr 818X 188 bRCOEROASE edat Tié Ninto atwehol
sol ution of tThe si |con al koxide or its derivative, or these sol utions

-nEnt'Oned akevYeTREnReonBux Adxtagel hpriok &oSthekadditiof eksoheossible to
increase stability of the dispersed particles of the conponents by

i ncor por at i a4 acheylaskitbaatbaaidlkbici 2irsvnfiant aot saidt aexture, whsn t he
above-nentioned solutions are m xed together.

not desirable since the conductive substance dispersed in

the mixture comes to agglomerate.

" The coating liquid for forming transparent
coﬁductive coating thus prepared has such advantages as
wili be mentioned.below. First, the conductive coating
formed therefrom is excellent in transparehcy and
.electrical conductivity since the conductive 'substance
dispefed-in the coating liquid is left in a monodisperse
state by the protective colloidal action of the
diacetylacetonato—-dialkoxy zirconium added to said coating
liquid. Second, the coating liquid is improved in
stability and hence no gellation thereof occur and the
stabilized coating liquid can be preserved for a long
period of.time even at roonm temﬁereture of about 30%c.
Furtﬁermore,.the diacetylacetonato-dialkoxy zirconium
together with the partial hydrolyiate of silicon alkoxide
or its derivative forms a matrix of the resulting ‘
conductive coating, ‘whereby said coating is increased in
scratch resistance and alkali resistance, and because of
the-presence_of said diacetylacetonato-dialkoxy zirconium
and said partial hydrolyzate of silicon alkoxide or'ite

derivative in the coating iiquid, a desired conductive



The fifth coating liquid for form ng conductive coating of the present
Invention is illustrated hereinafter. The fifth coating liquid
for form ng conductive coating of the present invention a honbgeneous
solution or dispersion of diacetyl acetonato-dial koxy zirconium a partial
hydr ol yzate of silicon al koxi de and a gconductive substance in a m xed

sol vent conprising water and an ord&ﬁ%%'éolvent. The conducti ve subst ance,
wat er and organic solvent used in this coating |iquid, however, are the
sanme as those used in the aforenenti oned"first coating liquid for formng
conductive coating of the present invention, and hence herein illustrated
are the diacetyl acetonato-di al koxy zirconiumand partial hydrolyzate of

silicon al ke¥itdeg can be fordé@® wheér i RCRROPLG - TH Pl kP ds HppagrRig/m may be
- 30 - . sufficiently useful if its al koxy group, preferably butoxy

group, hasis fdar&dcatbtheatenperdtinte bR CHYLECESTPTES Gand ditd koxy zi rconi um

plays a role in inproving dispersibility and heat stability of the :

conduct i vecondibstdneecoatiing hferthédx impronsd dinseslestridmbl e to the
conductiv;ty is obtained when the coat;ng liquid is fired
at above 200°C. |

" In the fifth coating liquid for forming conductive
~ coating of the present invention which contains the
components as illustrated above, the diacetylacetonato-
dialkoxy zirconium and thé conductive substance are
preferably used 1n_su¢h an amount so that the Zroleox
weight ratio of these two components in terms of oxide is
0.01~1 (be represents the conductive substaﬁce as an
pxide).- If a value of this ratio is less than 0.01,
undesirabiy the_cbnductive subétance decreases in
dispersibility and heat stability, the resulting
conductive coating becomes poor in transparency and
adhesion to a substrate, and the coating liquid becomes
poor in preservébility and.continuous productivity. If
this value exceeds 1; on one hand, undesirabl? the
pesulting conductive coating bécones poor in transparency
and adhesion to a substrate and decreases in electrical
conductivity.
The diacetylacetonato-dialkoxy ziréonium and

silicoﬁ alkoxide are preferably used'in such an amounf éo

that the 2Zr0./Si0, weight ratio of these two compohents in



fact that the diacetyl acetonato-di al koxy zirconiumacts as
col I'oid on the conductive substance. The partia

a
hydr

protective
ol yzate of

silicon alkoxide or its derivative used in this coating liquid may be

obtained by partial hydrolysis of the silicon al koxide or

its

derivative

used in the third coating liquid for fo conductive coating of the
d$¥1ons

present invention. As the con

under which the parti al

hydrolysis is carried out, there nay be adopted a procedure generally

enpl oyed for partial hydrolysis of silicon alkoxide or its derivative. For
i nstance, such conditions nmay be adopted, wherein silicon al koxide or its
derivative is mxed with nethanol or ethanol, and the mxture is

i ncor por at edephbhovabridenssan. as+d. t oref & ee¢alué hef peris atatyolr s ysi s of
the silicon al koxide or its derivative. However, the partial
condi ti ons 1aasttnahaol95preﬁerreduatenguebnahati#éecaatﬁngssd act

‘preferably hydrochloric acid, nitric acid, phosphoric acid

or

hydrol ysis

acetic acid,

and the nixbngfdeﬁbntoﬂntaéka&idreaissahbeoanélkouidneohaﬁds Herthdsive

(acid/Sigerr]) is - 31

preferably @adeeQexceeds QE|gndEﬁérablufthheraeuattog conduetive koxi de or

its derivative in terns of SiJerr]). |If
coating decreases in adhesion to substrate and

~ transparency.

The diacetylacetonato—dialkoky zirconium and

silicon alkoxide are preferably used in such an amount so -

that the Zr0,/si0

, Wweight ratio of these two components in

terms of oxide 'is 0.05-1. If a value of this ratio is

less than 0.05, undesirably the resulting conductive

.coating is not sufficient in alkali resistance and, on one

hand, if this-value exgeeds 1., tﬁe resulting conductive

coating decreases in‘adhesion to a substrate and

transparency.-

The conductive substance and other two components

are preferably used in such an amount so that the

Mox/(s:lo2 + Zroz) weight ratio of the components in terms

of oxide is 0.545. If a value of this ratio is less than

0.5, undesirably the resulting conductive.coating is not

sufficient in eledtrical-conductivity and, on one hand, 1if

this value exceeds 5, the resulting conductive coating

decreases in adhesion to a substrate, transparency and

scratch resistance.

Furthe:mére. if the sclids concentration (MO_ +



a value of this ratio is less than 0.01, |arge anounts of unreacted
sili-con al koxide remain to exist in the mxture, which undesirably mars
el ectrical,conductivity of the resulting coating and, on one hand, if this
val ue exceeds 0.5, the rate of the partial hydrolysis becomes excessively
rapi d and undesirably the resulting coating |iquid decreases in continuous
productivity and preservability. Th& Mm%ihg ratio of water to silicon

al koxide (nolar ratio) is preferably at least 2. If a -value of this ratio
is less than 2, unreacted silicon  alkoxide remains in the resulting
coating which-will ‘undesirably decrease i-n adhesion to substrate, scratch
resi stance and al kali resistance. The partial hydrolysis tenperature

enpl oyed i sq g ef.erakd v) 305 60k&dddt ing solut sGIE fd fidu Qatdndsw By d for

form ng conductive cdating of the present invention illustrated above may

be prepar 6 Ry BAURE dokauE5ed Yo GHPeti alrivitirl g Vhe LU ERtisUBft 0 /

m xture of water and the organic solvent in which the conductive substance

has been di gperprssentici BPnt iR BNy Nge bisieIred) | i15 il dtemte-st ability of
the conductive substance, and then incorporating the resulting mxture’

Wi th the pakéntiomydrsebyidseccoficentrativml dxoeatts 18% ity wikightat i ve. The

I ncorporation of the parti al : - 32 -
undesirably the coating liquid become; poor in
preservability. If this solids concentration is
excessively loﬁ. it becomes necessary to repeaf the
coating operation several times in order to the desired
conductive coating, and hence a practiCally ﬁseful solids
concentration is at least 0.1% by weight.
| The thus obtained first to fifth coating liquids
for forming.condﬁctive coatings of the.présent invention
are coated on substrates such as glass br plastics
according to the conVentiénaliy known methods such as
'spinner, spray, bar coater, role coater and the like
methods. Subsequently, a film of the_coating formed_on
the substrate is dried.to cure at a temperature of from
érdinary temperature to about 120°G, whereby the desired
conductive coating exéellent in adhesion to fhe substrate,
scratch resistance and transparency is‘obtained; When the
conductive coating thus obtained is further fired, the
resulting coating is further improved in permanence
properties such as alkali resistance and the like.

Th; substrate on which a transpafent conductive

coating has beeh formed, said conductive coating



hydfolyzaté of silicon al koxide or its derivative into the above-nentioned
m xture, prior to the addition of the diacetylacetonato-dial koxy zirconium
to said mxture, is not desirable since the conductive substance dispersed

in the mxture cones to aggl onerate. The coating liquid for
- formng transparent conductive coating.thus prepared has such advantages
as wll be nentioned below First, the conductive coating forned :

therefromis excellent in transparency and electrical conductivity since
t he conductive substance dispered in the coating liquidis left in a
nonodi sperse state by the protective colloidal action of the

di acet yl acet onat o- di al koxy zirconium added to said coating I|iquid. Second,

the coati ngompstdisdnigs zilFgonias bridet abbhihxtage BaBeeaneedghkati on thereof
occur and the stabilized coating liquid can be preserved for a l.ong

period of wsiildcencoxdide,ohaust angdoasinessl ofbdeiss3@han 180Kt Bar nore, the

di acet yl acet onat o- di al koxy zirconium together with_the partial hydrolyzate
of siliconmelisuxiede atoan angder pfaneasurenentaofa60 x actorddngesol ti ng
conductive coating, whereby said coating is increased in scratch
resistancetéﬁdmaﬂ%ﬂq ofc megsureneningfhodagsdness stdppletedcdnofISai d

di acetyl acet onat o- di al koxy zirconium _and said partial hydrolyzate of

silicon al KoXil9S-&1 . suchjexceddept electkricgdt cogduckdivdtvyaagesired

n i v '
conduct € evidenced by its surface resistivity of 103-101111-/[] ¢

such excellent trasnparency as evidenced by its all light
transmittance Af at least 80% and haze of less than 10%
and, mofeover. has excellent permanence properties suéh as
adhesion to the conductive coating, scratch resistance,
alkali resistance and the iike.

The display device of the present invention and
process for manufacturing the same are illustrated |
hereinafter.

The present display device.éomprises a ffont pgnel
as a substrate, on the surface of which a transparent
conductive coating has been formed, said transparent
conductive'coating comprising zirconium oxide, silicon
oxide and a con&uetive substance, and said front panel
haVing a glossiness of 30—100% as mgasured at an ;ngle of
measurement of 60° dccording to the nethod.of measurement
of glossiness stipulated in JIS K 7105-81, a resolving
power'of at least 50 bars/cm, and a surface resistivity of
103-10110) /17 .

The glossinesslof the front panel is represeﬁted



-~ 33 - coating can be forrfed when said coating liquid as applied is
fired at the tenperature of about 150 C, and the conductive coating
further inproved in electrical conductivity is obtained when the coating

I'iquid is fired at above 200[err]C. : In the fifth coating liquid
for formng conductive coating of tbesgrgsent i nvention which contains the
conponents as illustrated above, the dracetyl acetonato- dial koxy zirconium .

and the conductive substance are preferably used in such.an anopunt so that
the ZrJerr]/MJerr] weight ratio of these two conponents in terns of
oxide is 0.01-1.(MJerr] represents the conductive substance as an

oxide). |f a value of this ratio, is less than 0.01, wundesirably the
conduct i ve tyuks vailte defciglamadiness dsspeasubedi &y andahgdé efability, the
resulting conductive coati ng becones poor in transparency and adhesion to
a substr at meamwrenentc ot 60 licgordibgctmethepnethpd pfemeasubeneny and
continuous productivity. If this value exceeds 1, on one hand, undesirably
the resul t9hglonaingdy stdpnliateddaodds B3aPSrAlyr agspgrtdepedand
adhesion to a substrate and decreases in _electrical conductivihz. ,

The di acet \ARR¥® ondki-this Mpdpe, ds.dgsgnthag 30%. undesirably t

front panel decreases in transparency and, on one hand, if
the value excéeds 90%, regular reflection of the coating
is not decreased and the front panel glares, therefore the
glossiness is pfeferaﬁly 1gss than 90%, though the upper
linit of this value 1; not particuiarlf defined.
The - front panel has a resolving power of at least
50 ﬁars/cm. as ﬁentioned above. If this value 1s_1ess
than 50 bar#/cm, undesirably'the front panel becomes poor
in'transpérency. |
In the present specification, the resqlving power

of the froqt panel was expressed by way of the number of
bars per cm in a bar chart, Said number of bars being
capable of being counted distinetly by visual observation
of the chart. That is, the.re501ving power is deterhined
by using a box of 50 by 30 centimeters wherein a front
panel having attached a bar chart as shown in Fig.1 to the
side on which no coating is coated is arranged at oné wall
- of the box in the ﬁanner as shown in Fig. 2 so.that the
coated side of the panel faces putwafd, and the front
panel thus arranged is visually obéerved at a distance of

30 cm from the coated side to count:fhe number of bars per



5|1|con al koxi de are preferably used in such an anmobunt so that the
Zrerr]/Sigerr] weight ratio of these two conponents in

- 34 - . terns of oxide is 0.05-1. If a value of this ratiois |ess
than 0.05, the resulting conductive coating is not sufficient in alkal
resi stance and, on one hand, if this~ 4¥glue exceeds 1, undesirably the
resutting conductive coating decreases in adhesion to substrate and

t ransparency. The di acetyl acet onat o- di al koxy zirconi um and
silicon al koxide are preferably used in such an anobunt so that the
ZrC{err]/S|C{err] wei ght ratio of these two conponents in .terns of oxide
Is 0.05-1. If a value of this ratiois Iless than 0.05, undesirably the
resul ti ng emndacithee bazoghany tbatocapubei diettinch 1yl kenfirsedst afbe and,
on one hand, if this value exceeds 1, the resulting conductive coating
decreases ithadis@sieon the Roxudst prewided WﬁﬁangﬁaWé%éVOrescent lampps
conductive substance and other two conpgnents., are preferably used in suc

ch
an anount &% ehh @nds M.fl[ &he) othsraradd] of rhe bex| P)"“Wéf’&ﬁt with Bof the
t t 0.5-5. | f_thi t |
Chan "0 5. SrRISHARSY, AR Ee SPFEacRluthe, BTt G b

provided with no front panel is colored white. The bar
chart used 1ncludea those in which the number of bars is
increased every 5 baps/cm; for example, 10 bars/cm, 15
bars/cm, 20 bars/cm, 25 bars/cm and the like.

In the bar charts thus used, 1 is a bar printed, 2.
is a space befween the printed bars, and a width a of the
printed bar is equal to a width b of the space.

In the display device of the present invention, an
average surface roughness Rzi(a ten-point average
roughness as measured in accordance with JIS B0601-82) of
the front panel is 0.2-5,im, preferably 0.2-3i\m. If this
average surface roughness is less than 0.2,(nm, undesirablf
the front panel decréases in non-glare and no sufficient
antistatic effect is obtained, théugh the panel is
excellent in resolving power and transparency and, on one
hand, if the average surface roughness exceeds 5 ((n,
undesirébly the front panel decreases in resolving power
and transparéncy.

The present display device may be prepared by
using the second to fifth coating liquids for forming

conductive coatings of the present invention mentioned



sufficient in electrical conductivity and, on one hand, if this value
exceeds 5. the resulting conductive coating decreases in adhesion to a
substrate, -transparency and scratch resistance. Furthernore, if
the solids concentration (MJerr] + - o - 35
- Sigerr] + ZrJerr]) in the coating solution is |less than 15% by

wei ght, the conductive coating answeri®9 the objects of the present

i nvention may be obtained. |If the above- nentioned solids concentration
exceeds 15% by weight, -undesirably the coating liquid becones poor in
preservability. If this solids concentration is excessively low, it
becones necessary to repeat the coating operation several tines in order

to the desired coq@uctive coating, and hence a practically useful solids
concent r at iIFFFY €%} Y east 0. 1% by wei ght . The thus obtained first’

to fifth coating Hf% 99 g fg%efg%ghgg gﬁQQUSEi¥ﬁec§?L%Pg§ agsﬁgggpresent

invention are coated on substrates such as gl ass astrcs* atcording to
e oA R ety A RS BYLoREBP R e PRy BREIORLEE, 1012
. heated to and kept at 40-90°C, preferably 50-70°C, with
any of the second to fifth coating liquids for forming
conductive coatings of the érésent invention by the spray
method, folléwed by drying and/or firing.
If a heating femperature of the front ﬁanel is
less than ¢o°c. undesirably the liquid components of the
coating liquid as coafed wil; not dry sufficientiy and
ﬁndergo ieveling, whereby no non—-glare coating is obtained
and, on one hand, if this temperatufe exceeds 90°C,’
~undesirably the 1iquid components will dry rapidly,
whereby the resulting coating becomes poor in adhesion to
thé panel, transparency and permanenpé properties. When
the coating liquid is coated on the front panel by the
spray method, therefore, the coating amount, coating speed
and ailr pressure supplied to the spray should be.
controlled so that the heating femperature of the ffont
panel ddeé not deviate from the above-mentioned
temperature range. | |
Subééquently. the display device of the pfesent I
invention is obtained by'drying the front panel thus 
. coated by-the'spray method with the coating liquid for

forming conductive coating. When a coating having higher.



the substrate is dried to cure at a tenperature of from ordinary
tenperature to about 120[err]C, whereby the desired conductive coating
excel l ent in adhesion to the substrate, scratch resistance and
transparency is obtained. When the conductive coating thus obtained is
further fired, the resulting coating is further inproved in pernmanence
properties such as al kali resistance‘aﬁ@ The like. The substrate
on which a transparent conductive coating has been formed, said
conductive coating : ’ - 36 -

conpri sing zirconi um oxi de, conductive substance and silicon oxide, has a
gl ossiness of |ess than 190% as neasured at an angl e of neasurenent of

60[err] aCE@&d&h&n&@ prbpettiB8dandl HESRHHCERN! sbhefyORSIBERGeaédpul ated in
JIS K 7105-81, such excellent electrical conductivity as. evidenced by its

surface resuch cioat ialg hajycbe] obbatnedl ber Eiriagchhexeebhenpahedsapar ency

as evidenced by its all light transmttance of at |east 80% and haze of

| ess than to#tedndn tivecmammerhaewedestt thédpatmantanpepatpeet 0€s such as

adhesion to the conductive coating, scratch resistance, alkali resistance
and the |ikbove 200°C bniec beilopl thedgilnse sranmdtppospeintno&nthen and

process for manufacturing the sane are illustrated .
: front panel. n that case, the firing operation may be

- '~ repeated many times so long as the firing temperature
enployed is beiow the glass transition éoint of the front
' panel. In cases where non—g{gre is not needed according
to the purpose for which the display device is used, a
desired coating having lesser non-glare or substantially
no non-glare may be obtained by varyiﬁg the spray
conditiéns to be employed. .
Furthermore, the front panel of the display device
of the present invention may‘be prepared by coating the
coating liquid for forming conductive coating on a front
panel by the éﬁray-method in the manner now described,
drying and/or firing the thus coated front panel, coating
by the spray_mefhod a coating liquid comprising
transparent components on the thus dried and/or fired
front panel at 40—9000, and then drying and/or firing the
thus co#téd_front panel.
Usable as the coating liquid comprisin§
transparent protective componénts_are the second to fifth
coating liquids for forming coﬂductive coatings, from

" which the conductive substance has been excluded.



herei nafter. " The present display device conprises a front pane

as a substrate, on the surface of which a transparent conductive coating
has been forned, said transparent conductive coating conprising zirconium
oxide, silicon oxide and a conductive,substance, and said front panel
havi ng a gl ossi ness of 30-100% as neasured at an angle of neasurenent of
'60[err] according to the nethod of neasurenent of glossiness stipulated in
JIS K 7105-81, a resolving power of at |least 50 bars/cm and a surface
resistivity of 3 11 10[err] -10[err]" .[err] . The gl ossi ness of °
~the front panel is represented : - 37 - .
by a value of gl osg#snébs asantaguiéduat epmpmglsdngl treeeparensnt of 60[err]
according to the nethod of neasurenment of gl ossiness stipulated in JIS
K7105- 81, &Fokestiiysegonppoeats)f npnpsvesl .udhery oy &P Poupseddasi rabl y
the front panel decreases in transparency and, on one hand, if _the value
exceeds 90%1ddGuPEEPRELLEY| BARBEEPRRUESIYt IHFSIY IRg UeHiEREEGIBA] t he
front panel glares, therefore the |.ossiness is preferahly | ess than 90%

t hough' t ho L HAAeT EENof B ARSOFARHAS SOHE e t NARSH P LRdEFned,
‘ o resins include silicon reéins, melamine résins, urethane

resins and the like.

The present invention is illustrated below with
reference to examples, but it should be construed that the
invention is in no way limited to those examplés.

Example 1
{Preparation of conductiﬁe tin oxide sol)

A starting liquid was prepared by dissolving 316 g
of potassium stannate and.38.4 g of tartar emetic in 686 g
of water. The starting liquid together with nitric acid
was added over 12 hours to 100 g of water warmed at 50°C
with stirring and subjected to_hydrolysis while
‘maintaining a.bH of the system at 8.5, whereby a sol
liquid was obtained. Colloidal particles were separated
by filtration from the sol liquid, washed to remove by-
product salts therefrom, dried, fired at 35000 for 3 hours
in air, and then further fired at 650°C for 2 hours 'in air
to obtain fine powder (I). To 1600 g of an aqueous
potéssium solution (containing 40 g of KOH) was added 400

g of the fine powder (I), and the mixture kept at 30°Cc was

stirred for 3 hours with a sand mill to obtain conductive



The front panel has a resol ving power of at |least 50 bars/cm as nentioned
above. If this value is less than 50 bars/cm undesirably the front panel
beconmes popr in transparency. In the present specification, the
resol ving power of the front panel_-wgg expressed by way of the nunber of
bars per cmin a bar chart, said nunber of bars being capable of being
counted distinctly by visual observation of the chart. That is, the

resol ving power is determined by using a box of 50 by 30 centineters
wherein a front panel ‘having attached a bar chart as shown in Fig.1l to the
side on which no coating is coated is arranged at one.wall of the box in

t he mannetiasogihdencohléid. 2 so that the coated side of the panel faces
outward, and the front panel thus arranged is visually observed at a

di stance of 30 chubseanentlveatbdssrandugtiventiphexidfvePldPiflars per

- 38- cmin the bar chart that can be distinctly confirnmed. In that
case, thewBsxtreasedvidsh ant AopoenrhpigreTesAR fnBLtaAP bot h ends of the

ther. wal| of the b i ded with f L, th f
The wal | Bpaika1aed GPBORGEAvE HimnoRAASnPoIBR (& EBROPEAZYR PE The bar

chart us eq. iiqrtﬁldlfd.ed T Q%S %eiarikva\ﬁiiczrédt %%n%ﬁ%qgrwreOfséqa rl%qkﬁd contained

no precipitate, had a solids concgntration of 20% by
weight'and cblloidalxparticles having an average particle )
diameter of 0.07«:m. The amount of colloidal particles
having a particle diameter of less than 0.1((m was 87% of
the total amount of colloidal particles.

In this connection, the measurement of avefage
particle diameter of the colloidal particles was'Conducted
with an ultracentrifugal glaﬁulometer ‘(CAPA-5000.
manufactufed and sold by Horiba Seisakﬁsho K.K.), wherein
a test specimen was adjusted to a solids concentration of
0.5% by weight and subjected to centr;fugal sedimentatién
at 6000 rpm. ' (The same shall apply hereinafter)

| A mixture comprising 250 g of the conductive sol
liquid obtained above, 226 g of N-methyl-2-pyrrolidone
.(hereinafter called NMP) and 100 g of an aqueous éolutign
of 25% by weight of zirconium oxychloride in terms of Zro,
(hereinafter called ZOC)was héated at 80°C with a rotary
evaporator under rgduced pressure, thérgby distilling off
75 g of water. The 1iquia.obtained was cooled and then

thoroughiy mixed with 1000 g of é mixture of MeOH/BuOH



I ncreased every 5 bars/cm for exanple, 10 bars/cm 15 bars/cm 20

bars/cm 25 bars/cm and the |ike. In the bar charts thus used, 1
is a bar printed, 2 is a space between the printed bars, and a width a of
the printed bar is equal to a width b of the space. In the

di spl ay, devi ce of the present inventi 8, -an average surface roughness Rz
(a ten-point average - roughness as neasured in accordance with JI'S
B0601-82) of the front panel is 0.2-5[err]m preferably 0.2-3[err]m |If
this average surface roughness is less than 0.2[err]m undesirably the
front panel decreases in non-glare and no sufficiernt antistatic effect is
obt ai ned, though the panel is excellent in resolving power
transpar eddy laweight Faticdate °PFaPHeaa98P§§BQS&Pﬂ g FBEgﬁﬂEgén%xceeds

5[err]m undeS|rany the front panel decreases in resolving power and.

transpareﬁﬂP ductive ‘coatifig.,resent display device may be prepared by
using the secogd Ho fifth coating liquids for form ng conductive coatings
of the pr ' ntion nmentioned - 39

i previously.p pixture cbifprising 180 gPBs R#eElcotlaudtaver gagnt displ ay

liquid obtained in Example 1, 45 g of NMP and 20 g of ZOC

was heated at 80°C_with'a rotary evaporator under reduced

pressure to distill off 15 g of water. The liquid

dbtained was cooled and thoroughly mixed with 350 g of a

mixturé of MeOH/EtOH (1/1 weight ratio) to obtain a

coating liquid for forming conductive coating.

Example 3

Following sﬁbstantial;y the same procedure as

described in Example 1, a coating }iquid for forming

conductive coating was obtained, except that in place of

-the zob used in Exanmple 1, there was used an agueous

solﬁtign of zirconium oxynitrate (heréinafter called ZON)

in terms of erz.
Example 4

| .A homogeneous mixture comprising 100 g of the

conductive sol liquid obtained in Example 1, 90 g of NMP
and 40 g of ZOC was heated at'qo°c with a rotary |
evapopator under reduced pressure to distill off 15 g of
watér. The liguid obtained was cooled and thoroughly
mixed with 2800 g of a mixture of MeOH/EtOH (1/1 weighf

ratio) to obtain a coating liquid for forming conductive



device may be prepared by coating a front panel previously heated to and
kept at 40-90[err]C, preferably 50-70[err]C, with any of the second to
~fifth coatjng-liquids for formng conductive coatings of the present
invention by the spray nethod, followed by drying and/or firing.
If a heating tenperature.of the front4apanel is less than 40 [err]C
undesirably the liquid conponents of the coating liquid as coated will not
dry sufficciently and wundergo |eveling, whereby no non-glare coating is
obtained and, on one hand, if this tenperature exceeds 90 C, undesirably
the liquid conponents will dry rapidly, whereby the resulting coating
becones poor .in adhesion to the panel, transparency and permanence -
properti esoatdsg. the coating liquid is coated on the front panel by the
spray nethod, therefore, the coating anount, coating speed and air
pressure ExgppiledS o the spray should be controlled so that the heating

tenperature of the front panel does not devi.ate fr t he .a e- nent.i oned
tenperature range® h°m°gene°§3b§gﬁggﬁfl??mPﬁésﬁfng§§]§é?Fc§g§f.the present

invention is obtalned ky .dryi f rant | U byMpehe spray
et hod wi (PAHE TR 08 TG 90 phRa el o Baci s (S NoE SP
~ coating hayiNg dy @%f ZOC was heated at 80°C with a rotary0 -

evaporator under reduced pressure and thoroughly mixed
with 425 g of a mixture of MeOH/EtOH (1/1'weight ratio) to
obtain a coating liquid for forming conducfive coating..
Example 6

Following substantially the same procedure as
described in Example 1, a coating liquid for forming
conductive coating was obtained,'except that in.place of
the NMP used in Example 1, there was used 225 g of methyl
cellosolve.
Example 7

_ Following substantially the same procedure as

described in Example 1, a coating liquid for'formingl'
conductive coating was obtained, except that in place of
the NMP used in Example 1, there was used 225 g of.
ethylene glycol.
Example 8

Following substantially the same procedure as
described in Example 1, a coating liquid for forming
conductive coating was obtained, excepf that in place of

the NMP used in Example 1, there was used 225 g of N,N-



per manence properties and nmechanical strength is needed, such coating may
be obtained by firing the front panel as coated in the manner now’
described at a tenperature of above 200[err] C but bel ow the gl ass

transition point of the front panel. In that case, the firing operation
may be ,repeated nmany tines so long—a#% e firing tenperature enployed is
bel ow the glass transition point of the front panel. In cases where

non-glare is not needed according to the purpose for which the display
device is used, a desired coating having | esser non-glare or substantially
no non-gl are may be. obtained by varying the spray conditions to be
enpl oyed. imeth 'fg}ﬁéﬁﬁ& re, the front panel of the display device of
t he presen |nvé%%|on nay be prepared by coating the coating liquid for
form ng cogpg | coating on a front panel by the spray nethod in -the
manner no%§%§§é$€ggd, .drying and/or firing the thus coated front panel,
coating by the spgay;BiF@konOfidy di Bligl SOMrifdiih prepud ent
conponents on the thus dried and/orrggred #font pane atlZOJQO C, and then
drying andhgraiiatifigt tRe ébnducnieddY Miqpidabtained in Ed&gilee as the
coating liquid conprising transparent protective conponents are the
second to fiwith waeeri t@ 12%Wbyiwdight 0160 Y eONME] | 180 apadf 66 by rom
whi ch the conductive substance has been excl uded. ' '

weight of ZOC in terms of Zroz, and 256.7 g of a pixture

of MeOH/EtOH (1/1 weight ratio) was thoroughly blended to
cbtain a coating liquid for forming coating.

Example 10

A mixture of-so.g of the fine powder (I) obtained ~
in Example 1 and 200 g of water was fed to a sand mill,
and the mixture was subjécted for 3 hours to pulverization
with media of 1-2 mn ¢ media. After the pulverization, an
average particle diameter of particlés in the liquid was
0.25(.n. | |

Following substantially the same procedure as
described in,Egample 1, a coating liquid for form;ng
conductive coating was obtained except that tﬁere was used
the conductive sol dispersion obfained in the manner noﬁ
described was used.

Example 11

To a sand mill was fed a mixture 6omprising 50 g
of the fine powder (I) obtained in Example 1, which had
been classified into the powder having a particle-diameter :

of less than 1.m, and 200 g of water;'and the mixture was -



- 41 - As the coating liquid conprising transparent protective
conponents, noreover, there nmay al so be used a liquid prepared by
honogeneousl y di ssol ving or dispersing. a binder-resin in an organic
solvent. Useful binder - resins include silicon resins, nelamne
resins, .urethane resins and the |ike.a6 Fhe present invention is

il lustrated belowwith reference to exanples, but it should be construed
that the inventionis inno way limted to those exanples. Exanple 1
(Preparation of conductive tin oxide sol) . A starting liquid was
prepared by dissolving 316 g of potassiumstannate and 38.4 g of tartar
enetic in 686 g of water. The starting |iquid toqgther wth pitric acid

was added SRRdectedkf PulyeriFaf ign (o hast Wit G -3 @™ B th stirring
aher oby. & A4 [ve PhERdR itenaiar (8 el A hebdidn o ML St ed by
I Ihle: (re? '; i)(r)nns"(a‘:;rélI'Ee];(f,E {]falursg’b 4a4§%ee¥€ﬁs%%%&rzp%r{%ﬁd{eﬁsc@'jﬁbeﬁ ;ﬁg;i%zc? n?‘ﬂie‘%lsf urt her
g of an agiecns o ot R TR I Blatly QUSRI *id: added 400

g of the fépeaPuiledxddpt Bk [iferl Xdd dePitid Shdudesve sol

dispersion obtained above was used.

In this éonnectioh, an average particle dianmeter
of particles in the dispersion after the pulverization was
0.084'\m, and the amount of particles having a particle
diameter of less than 0.1( m was 65% of the amount of
total particles. '

Exahple 12

There were prepared a solution_of 79.9 g of indium
nitrate in 686 g of wafef and a solution of 12.7 g of
potassium stannate in an aqueous solﬁtion of 10%.by weight'
of-potassiuﬁ stannate. Both indium nitrafe and.pofassium
stanﬁaté solution#'obtained above were added to 1000 g of
water warmed at 50°C with stirring and subjected to _ |
hfdrol?sis while maintaining a pH of the system at 11,
whereby a sol liquid was obtained.

Colloidal particles present in the sol liquid were
sepérated therefrom by filtration, washed to remove bf—
product salts therefrom,'dried, fired at 350°C for 3 hours
in air, and then further fired at 600°C for 2 hours in air

to obtain a fine powder (II).



stirred for 3 hours with a sand ml|l to obtain conductive

-42- tin oxide colloid. Subsequently, this conductive tin
oxide colleid was treated with an ion exchange resin to obtain
deal kal i zed conductive tin oxide colloid (a conductive sol liquid). This
deal kal i,.zed conductive sol |iquid confaffded - no precipitate, had a solids
concentration of 20% by weight and colloidal particles having an average
particle diameter of 0.07 [err]m The anount of colloidal particles
having a particle dianeter of less than 0.1 [err]mwas 87% of the total
anount of colloidal particles. " In this connection, the measurenent

of average particI?oghiggkgéﬁﬁgskgﬂtgggk%i?g%ogghkgﬁgggewg§ecggducted.

with an ultracentrifugal onet er A utfactured and sol d by
Hori ba Seis Pn MG a.f i ] to a solids
concentration of O. S%Hby m."gﬁ 9a{ncallt- ??t%?@?ﬁ%‘ﬁ?ﬁ?ffﬁgﬁﬂgedi ment ati on
at 5000 r pMmedniRtSVE o in?RiRls) diRi=8inedl e&cept that 50 & @fXkHee s
conprising 250 g of the conductive sol liquid obtained above, 225 g of
N-net hyl - 2- ppade lpad@er ((TercbtEline’l abivecthadVid)seannd 100 g of an aqueous
sol ution of 25% by wei ght of zirconium oxychloride in terms of Zr(Jerr]

- (herei nafter call ed ZO®)hixs dvgatestt ian SGrCaneriage perdricle diameter '

- of particles in the liquid after pulverization was 0.29
“m.

Comparative Example 1

A homogeneous mixture comprising 25 g of the
conductive sol liquid obtained.in Example 1, 90 g of NMP
-and 40 g of ZOC was heated at ao?c.undér reduced pressure
with a rotary evaporator to distill off_is g of water.
The ligquid obtained was cooled and thoroughly mixed with
170 g of a mixture of MeOH/EtOH (1/1 weight ratio) to
obtain a coating liquid for forming conductive coating.

Comparative Example 2

A homogeneous mixture comprising 175 g of the
conductive sol liquid obtained in Example 1, 45 g of NMP
and 20 g of ZOC was heated at 80°C under reduced pressure
with a rotary evaporatér to distill off 14'g of water.
The liquid obtainéd was cooled and thoroughly nixed wi&h
674 g of a mixture of MeOH/EtOH (1/1 weight ratio) to
obtain a coating liquid for forming conductive coatihg.

‘Comparative Example 3

A homogeneous mixture comprising 250 g of tﬁe



, evaporétor under reduced pressure, thereby distilling off 75 g of water.
The I'i qui d obtained was cooled and then  thoroughly m xed with 1000 g of a

m xture of, MeOH BuCH . - 43 - (1/1

wei ght ratio) to obtain a coating liquid for form ng conductive coating.
Exanpl e, 2. A m xture conprisi&ag 200 g of the conductive sol |liquid
obtained in Exanple 1, 45 g of NWP and 20 g of ZOC was heated at 80[err]C
with a rotary evaporator under reduced pressure to distill off 15 g of

water. The liquid obtained was cool ed and thoroughly m xed with 350 g of a
m xture of MeOH/EtOH (1/1 weight ratio) to obtain a coating liquid for
form ng conductive coating. Exanple 3 Fol | owi ng substantially the
sane.proc@@@ﬂ@céévedé§ﬂrﬂ%s&iﬂnOEﬁaHﬁﬁé in ExagRiend.| fqdi 9T ¥F f or ni ng
conductive coating was obtai ned, except tha}: iHrtlleglrace of . .the ZOC used in

0

Exanpl e 120hd09 O ZA¢ Mas 868869 atoPlt zFEABRRAmM oxynitrate
(hereinafter called Z in terns of Zr rrl. amle, 4 i A
honogeneo & §ASH Free Osigné’%lUGtﬁroVa%lgis]tiugé o¥t°therefron,

whereupon gellation occurred.

Comparative Example 4

A mixture comprjsing 100 g'of.fhe gonductive sol
liquid obtained in Example 1, which had been diluted with
water to 10% by weight, 60 g of NMP, 100 g of 3% by weight
of ZOC in terms of.zfoz, and 256.7 g of a mixture of
MeOH/EtOH (1/1 weight ratio) was thoroughly blended to
obtain a coating liquid for forming conductive coating.

In Table 1, the composition of liquid and ratio of
components use& in each of the foregoing examples and
comparative examples were shown.

Using a spinner operated at a rate of 2000 rpm,
coated individuallv on a glass plate were the coating
liquids for forming-cohductiye coatings obtained
respectivel? in Examples 1-7, 9, 11 and 12, and
Coﬁparative Exanples 1, 2 and 4, and on én acrylic resin
plate qu.the coating liquid for forming conductive
coating obtained in Example 8.

Respective coatings were obtained on the glass
- plates thus coated by arying them at 110°C for 10 minutes,
followed by firing at 300°C for 30 minutes, and on the

acrylic resin plate thus coated by drying at_110°C for 30



conductive sol liquid obtained in Exanple 1, 90 g of NWP and 40 g of* ZOC"
was- heated at 80[err]C with a rotary evaporator under reduced pressure to
distill off 15 g of water. The liquid obtained was cool ed and t horoughly
‘mixed with 2800 g of a mixture of MeOHEtOH (1/1 weight ratio) to obtain a
coating liquid for form ng conductive

44 - - " coating. Exanple 5 A—honngeneous m xture conpri sing 250
g of the conductive sol liquid obtalned in Exanple 1, 150 g of NWP and.
100 g of ZOC was heated at 80[err]C with a rotary evaporator under reduced
pressure and thoroughly mxed wth 425 g of a mxture of MeOH/ EtOH (1/1
weight ratio) to obtain a coating liquid for form ng conductive coati ng.
Exanpl e 6minutes. [Edlalasitiens WSttt icalaty nigse thase optadeedr wass descri bed
in Exanple 1, a coating liquid for form ng conductive coating was
obt ai ned, condmpitedhati in respeetofto tihe ¥R tusdens) ngndigned] bedlgre was
used 225 g of nethyl cellosolve. Exanple 7 Fol | owi ng
substantla‘lhlw WM@M@%S?IIOW!I in Tables 2 and 3.
(1) Transparency: Total light transmittance (Tt) and
‘haze (H) were measured with a haze
computer (manufactured and sold by Suga
Shikenki K.K.).
(2) Glossiness: Glossiness (G) was measured at an angle
of measurement of 60°C in accordance
with.the method of measurement of
glossiness stipulated in JIS K7105-81.
This glossiness is represented by a
relative value of the test specimen to
the reflactance of the standard plate,
and stands in sdch relationships that
the higher is the reflactance, the
higher is the glossiness, and the lower
is the reflactance, the lower is the
glossihess.
(3) Adhesion: A part of piece of commercially
| available cellophane.tape.of 12 mm in
width was allowed to stick on the
coating while holding the remaining part
of the tape perpendicular to the

coating, and then the tape is



described in Exanple 1, a coating liquid for form ng conductive coating
was- obt ai ned, except that in place of -‘the NMP used in Exanple 1, there was
used 225 g, of. ethylene glycol. Exanple 8 Fol | owi ng -
substantially the sane procedure as described in Exanple 1, a coating
liquid for formng conductive coati gg was obtai ned, except that in place
of _the NWP used in Exanple 1, there was used 225 g of N N .
- 45 - di mret hyl f ormam de. Exanple 9 A m xture conprising
83.3 g of aliquid prepared by diluting the conductive sol |iquid obtained
in Exanple 1 with water to 12% by wei ght, 60 g of NMP, 100 g of 5% by
weight of ZOC in terns of ZrJerr], and 256.7 g of a m xture of MOH EtOH
(1/1 wei ght ratio) was thor dugtiantiEnemiedyt epeedsdiaf & Wenafiygm t8uid for
form ng coating. Exanple 10 A mxture of 50 g of the fine powder :
(1) obtained in Exanple 1 ardumillyy dfsepme whtherdthe P34y nill, and
the mixture was subjected for 3 hours to pulverization wth nedia of .1-2
‘nm [err] nedia. After the pdisRained \detgphed or not.

(4) Hardness: ' Hardness of the coating was measured by
'subjecting to the pencil hardness test
‘stipulated in JIS D0202-71. "

(5) Surface resistance: Surface resistance of the
coating was measured with an electrode
cell (manufactured and éold b§ YHP) .

(6) Peimanence properties: The coated plate was immersed
in the following four kinds of liguids
to evaluate adhesion of the coating to
“the plate, and the glossiness and
surface resistance of the coating as
‘determined before the test with’thdse as
measured after the test.

1) Immersion of the plate in 15% by
weight ammonia water at room
temperature for'120 hours. _

2) Immersion of the plate in io%.by
weight agueous NaCl solution at room
temperature for 120 hours.

3) Immersion of the plate in boiling
. water for 30 minutes.

4) Immersion of the plate is 50% by



average particle dianeter of particles in the liquid was 0.25 [err]m
Fol Irow ng substantially the same procedure as described in Exanple 1, a
coating liquid for form ng conductive coating was obtai ned except that
there was used the conductive sol dispersion obtained in the manner now
descri bed was used. Exanple 11 - 51 —To a sand mll was fed a m xture -
conpriising 50 g of the fine powder (1) obtained in Exanple 1, which had
been classified into the powder having a particle dianeter of |ess than
1[err]m and 200 g of water, and the m xture was

- 46- subj ected to pulverization.for 3 hours with 0.3-1 mm nedia to
obtain a conductive sol dispersion. Followng substantially the sane
procedure as described i n Exanplweidht ;aquecusga¢etic da¢bd solwtiep
conductive coating was obtained except that -there was used the conductiyve
sol dispersion obtained above vt ¥@ew temperaturenfeni 32@oh@ers$i on, an
average particle dianeter of particles in the dispersion after the

pul veri zation was 0.08.[err]m and the anount of particles having a
particle diameter of less than O 1[err{mwas 65% of the anount of



of potassium

There were prepared a sol ution of

indium nitrate in 686 g of water and a solution of 12.7 g of

Exanpl e 12

particles.
pot assi um stannate in an aqueous sol ution of 10% by wei ght

t ot al
79.9 g of
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Conpar ati ve Exanple 1 A honpbgeneous mi xt ur e conprising 25 g of
t he conductive sol liquid obtained in Exanple 1, 90 g of NMP and 40 g
of ZOC was heated at 80[err]}C under reduced pressure wth a rotary

evaporator to distill off 25 g of water. The |iquid obtained was cool ed
and thoroughly mxed with 170 g of a mxture of MeOH/ EtOH (1/1 wei ght
ratio) to obtain a'coating liquid for-f® nfng conductive coati ng.
Conpar ati ve Exanple 2 A hono eneoys m xture conprising 175 g of
t he conductive sol liquid- obtained i le 1, 45 g of NWP and 20 g
of ZOC was heated at 80[err] C under reduced pressure with a rotary
. evapor at or ;{6 disti" ot —4—gef—wat-er Fhre—--gui-d—ebi-at-hed-was—-eooted
‘and thoroughly m xed w th 4 m ¥t ur e of %)b é ?1 ht
Ptioy to T oteR Masermn q%"as?'ber’sfc RIS oYL FE=aonq PSRt
ConparativeNExaane honngeneous m xture gonpri si ng 250 g pf
t he o G 4s- duct ve sol lliquid |
- obtained ifh Exanpl e 0 MV
under reduged®2 e 2 —W?s—dt§++++u
wher eupon el I ati dn} octuPrpd-°1 - x1
2| . 91.0] 2.0 131 8 x 10° o >9H
3 92.0 |- 2.0 140 1 x 10° o >9H
4| 92.5| 1.5 131 8 x 10° o >9H
5| s0.0| 3.0 126 5 x 10° o >9H
6| 91.0] 2.0 134 5 x 10° o >9H
7| e1.3| 2.0 130 2 x 10° o >9H
8 91.0| 2.0 .133 1 x 10° ) 8H
8| 92.2] 2.5 125 s x 10° o >9H
10| 8s.0l 6.5 89 .| 2 x 107 o oH
11| ei.e| 1.8 138 | 2 x 10° o " >oH
12| s4.0| 8.8 .78 2 x 10% o SH
Conmpar. .
Ex.. 1| 92.0]| 2.0 145 1 x 10} o >9H
2| 90:.0] 3.0} 125 2 x 10° x TH
Adhesion: The specimen was rated o when its coating did not peel

off, and rated x when the coating peeled off.



Conpar ati ve Exanple 4

sol

10% by wei ght

“Zrerr]
coati ng.

wer e shown.

In Table 1,

on of

of ZOC in ternms of
rati o) was

"MeOH EtOH (1/1 wei ght
obtain a coating I|i
t he conposi
conponent s used in each of the foregoi rgvfxanpl es and

id for form ng conductive
liquid and rati-o of
corrpar ati ve exanpl es

A m xture conprising 100.g of the conductive
‘liquid obtained in Exanple 1, which had been diluted with water to

[ , 60 g of NWP, 100 g of 3% by wei ght
and 256.7 g of a m xture of
t horoughl y bl ended to

Ihln a—spinner aperated at_a pfng
a .C [ i
coat ed i ndi vkgl_uall (00, a gl ass pI ate wef %ateﬂé cpat¥fg 2 El,‘d‘ﬂl &egr R jnng
conductive goatings obtained _respect Ive yin Ekanpl es 1-7 9, 11 and }2,
and Conpar tive I:_Xd.ll Fes— 1,72 ang_ 4, rd—om—amtacTyiHTTesHn ptate S
the coating| @ f:ﬂ@?ﬁ;mag&ﬁhth §° 0884 Ag ot @ Ded |i n Exanpl e (8.
Respective ,oatl n Sauﬁd’aﬂoﬁ) bt ai ned on thé gl ass P! at es~thug coated by
dryi ng t hemfat e for—I0—mnutes ot v_ed y 1T — eTr] C
for 30 m nut éé“pé éﬁtiﬂgesiﬁgﬁyelt.lh [ e$hd fﬁ:l:ag ~j[_'_h us -coat ed by drLyi ng |at
110[err]C f Adhesion e -t 49_-- . —
Exampl Glossineas (%) .- No changel + — - - -
Surface resistance(i/| i } | No change| ~—- — . -
Adhesion o — - - - -
. Exanp14 Glossiness (%) . No change| ~—— —— - —
4] Surface resistance(.!/{ ; ) | No change —— — - ——
Adhesion o — Rl — e ——
Exanple] Glossiness (%) o chang — — - R
5| Surface reaistance(;/l No change] «— - — - -
Adhesion o —— R - -
Bxampl Glosainess (%) . No changel —— ~— - -
Surface reaistance(,1/{ |) | No change] —- -~ - —_—
Adheaion Y — ~—— a————
-Bxanpl Glossiness (%) No change] «—- — - —
Surface resistance(zll i) | Ho changel +~ ~ e ——
Adhesion o - <« —_—
Exampl Glossiness (%) 146 No-~ o g
- hangd
Surface resistance01/L 1) | No change| — — ———
Adhesion . © y JEp—— — S
Exampl Glossiness (%) No changel —— P - -
Surface resistance(p/[ I) No changel -~ - - -
Adhesion o om— - - . —
Exanpl Glossiness (%) No change] —~- g e~
Surface resiatance(pl[ {) | No change] —- — - -
Adhesion o ——— —— -
Exanp14 Glosasiness {%) No change] —-— —_—- -
Surface resistaucem/l |} | o change] -~ —_— -
Adhesion o —— —-— -
Bxample_'elossiness. (%) No changel -.- e - -
12| Surface resistance(n/] j ) | No change] —~ - - - -
Adhesion _ o - — - .
Conpar.| Glossiness (%) No changﬂ —— - - -
Ex. 1| Surface resiatance((}/| |) 5x101° ax101Y  2x101t leOIo
Adhesion ‘o o —— — - e -
Glossiness (%) - Peeled | No-| Peeled| No change
' 13 °"°“9§) 13 e
Ex. 2} Surface resistance(!/{ |) 10 6x10 10 2x10
or more or more
‘Adheaion x —— - - ]

The specimen which did not change before and after the test was

denoted “no change”, and when {t changed, a nenetlcnl value measured

after the test was indicated.




m nutes. Evaluation of the coatings thus obtained was conducted with
respect to the test itens nentioned bel ow. The results obtai ned are shown
in Tables 2 and 3. (1) Transparency: Total -light transmttance (Tt) and

haze (H were neasured with a haze conput er
(manuf ast ured and sol d by Suga - §5 - Shi kenki K K). (2)

d ossiness: dossiness (G was neasured at an angle ' of
measur enent of 60[err]C i n accordance . Wi th the nethod of
measur enent of gl ossiness stipulated in JI'S K7105-81.
This glossiness is represented by a rel ative val ue of
the test specinen to . the ref |actance of the standard

pl at e, Example 13 and st ands in such rel ati onshi ps that

the higher is the reflactance, the . hi gher .is the

gl ossi ness, and t hdntewer hydrogen type ion exchange mgﬁkaﬂﬁﬁ%ﬂﬂn FRE | ower
Is the %I053|ness (3). Adhesiaon f pi ece
of conmmer cit@gsped through a space yediqcifive ‘tfelqvoﬁhar?é)otoaég mm i n
wi dth was al |l owed . to stick on coat

hol di ng thg’yréﬁﬁ Mtngphhsrns of %io of sodium giligylats eﬁgr%agﬁ]c?lzcul ar to
the = 3 moles/molec)O%Ih:ﬁ% @L%unge%tt t-iet'xdf?‘,p%whesreby a non-

sedimentary,silica liqﬁid was obtained. This non-
sedimentary silica éolution as obtained was diluted with
water to 2% by wgight and subjected for 1 hour to
centrifugal sedimentation at 250,000 G, whefeupon the
.precipitates formed were 8% by'weigﬁt based on the total
amount of 5102.
A mixture comprising 50.g of the non-sedimentary

silica liquid obtained aboﬁe, 50g of the éonductive sol
liguid obtained in Example 1, 20 g of NMP, .10 g of zdc and
170 g of MeOH/BtOH (1/1 weight ratio) was thoroughly
blended to obtain a coating liquid for forming conducfiVe
. coating.

Example 14

A hixture comprising 50 g of the non-sedimentary
silica liquid obtained in Example 13, 200 g of the
conductive sol liquid obtained in Exampie 1, 10 g of NM@,
40 g of ZOC and 1400 g of MeOH/EtOH (1/1 weight ratio) was
thoroughly blended to obtain a coating ligquid for forming
conductive coating.

Example 15

Following substantially the same procedure as



- 50- - instantaneously peeled off therefromto
visual | y observe whether the coating - remai ned undet ached
or not. (4) Hardness: Har dness of the coating was neasured- by

subj ecting to the:-pencil hardness test stipulated in JIS
D0202-71. (5) Surface resistance: Surdgce resistance of the

.coating was neasured with an el ectrode cel

(manuf actured and sol d by YHP). '(6) Pernmanence properties: The coated

pl ate was i mrersed in the foll ow ng four kinds of

| i qui ds to eval uate adhesion of the coating to:

the plate, and the gl ossiness and surface resistance of
t he -coati ndeasribed in Example 13, ceteoafingl bidwid fore fapingth those as
nmeasured after the test. 1) Imersion of the plate in
15% by conductive coat1ng wag,gpﬁagpﬁﬁ"ﬁ%pq@ﬁeﬁhQﬁ Q@ of the
tenperature for 120 hour nmersion of th late in
10% by NMP and 380 g ot Meoﬁé?‘g% &hﬁ%dﬁ%l%% ratiol | B arueY mp
tenperature for1120 hours. | nrer si on of the plate in

boiling Example wat er for 30 ninutes 4)

nme 0,
! rSjon of the plate %urgoéﬁm¥r1sing 50 g of the non—sed1mentary

silica liquid obtained in Example 13, 220 g of the
conductive sol liquid obtained in Example 1, 110 g of NMP,
100 g of ZOC and 345 g of MeOH/EtOH (1/1 weight ratio) was
thoroughiy blended to obtain a coating liquid for forming
_donductive coating.

Example 17

A homogeﬁeous mixture comprising 50 g of the non-
sedimentary silica liquid obfained in Example 13, 100 g of
the conductivé sol liquid obtained in Example 1, 150 g of
N,N-dimethylformamide and 30 g of ZOC was heated at 80°%
under reduced pressure with a rotary evaporator to distill’
off 135 g of water."The liquid obtained was cooled and
thoroughly nmixed with 405 g of MgOﬁ/BuOH (1/1 weight
ratio) to obtain a coating liquid for forming conductive
coating.

Example 18

Following substantially the same procedure as
described in Example 13, a coating liquid for forming
conductive coating was obtained except that in place of

the NMP uséd in Example 13, there was used 20 g of methyl



wei ght aqueous acetic acid solution at roomtenperature for 120

-52- [err] .
. : : Table 2 Item Transparency
G ossi ness Conductivity Adhesion Hardness No. | T. H
' Exanpl e 1 91.5 - 2D - 136 3 x 10[err] '
>9H 2 91.0 2.0 131 8 x 10[err] o]
.3 92.0 2.0 140 1 x 10[err] = (o}

cellosolve.

- Example 19

Foilowing substantially the same procedure as
described in Example 13, a coating liquid fof forming
conductive coéting was obtained except that in place of
the NMP used in Example 13, there was used 20 g of

morpholine.

Comparative Example §

A homogeneous mixture comprising 200 g of the non-—
sedimentary silica liquid Abtained in Example 13, 125 g of
the conductive sol liquid obtained in Example 1, 50 g of
NMP énd'lo g of ZOC was heatéd at 80°C under reduced. |
pressure with a fotary evaﬁorator to distil} off 210 g of
water. The liquid obtained was cooled and thoroughly
mixed with MeOH/BuOH (1/1 weight ratio) to obtain a
coating liquid for forming conductive coating.

"Comparative Example 6

A mixture comprising 100 g of'the non-sedimentary
silica liquid obtained in Example 13, 25 g of the
conductive sol liquid obtaingd in Example 1, 40 g of NMP,
20 g of ZOC and 115 g of MeOH/BuOH (1/1 weight rgtio) was
thoroughly blended to obtain a coating liquid for forming
conductive coating.

Comparative Example 7

A homogeneous mixture comprising 100 g of the non-



4 92.5 1.5 131 8 x 10[err] ﬁ o >9H

5 90.0 3.0 126 5 x 10[err] . o] >9H

6 91.0 - 2.0 134 5 x 10[err] : o] >9H

7 91.3 2.0 130 2 x 10[err] o] o >9H

8 91.0« .2.0. 133 1 x 103&rT] 0 8H

9 .92.2 2.5 125 5 x 10[err] o] - >9H

10 89.0 6.5 89 2 x 10[err] : 0 9H

11 91.8 1.8 138 2 x 10[err] 0 . >9H

12 84.0 8.8 78 2 X 10[err] 9H
.Sggpar. Eélgen%aﬁg B:nga %1qu1d 35%?1ned Ep é*ﬁﬁf% f5f]350 g of XO

7H h C coat | | not peel
off, and FE §3h9mﬁtT"ﬁ?&%ﬁ%ﬁ%@%@%@?flw‘ﬂ‘aﬁﬁfe PGS BF |
- 54- NMP_and 20. g of ZQC was nd@be& 3t 80°C under reduced

Amonla ?lng Acetic acid No. I tem wat er
wat er ¥¥@%%hre ﬁ&@ﬁpberot§¥ sévapstator to dfd}i11 okle ghang of - - -

--- Surface resistance([err] ) No change Adhesi on- Exanpl e
d ossi neswater. The(%jiquid dbtabhhedewas cooled and thoroughly -- 2
Surface resistance([err]|. i ) No change Adhesi on Exanpl e

A ossi nesmixed with( ¥840 g olfloMebHyBaOH (1/3 wéighaceatdsi)stance(|./[err] )
No change _
obtain a coating liquid for forming conductive coating.

Comparative Example 8

A homogeneous mixture éomprising 500 g of the non-
sedimentary silica liquid obtained in Example 13, 500 g of -
the conducfive sol liguid obtained iﬁ.Example 1, 6 g of
NMP and 100 g of ZOG'was heated at 80°C under reduced
pressure with a rotafy evaporator to distill off 900 g of
water, whereupon gellation occurred.

. Comparative Example 9

A mixture comprising 100 g of the non—-sedimentary
silica liquid obtained in Example 13, 100 g of the
conductive so0l ligquid obtained in Example 1, 25 g of NMP,

100 g of 5% by weight in terms of ZrO, of ZOC and 75 g of

2
MeOH/BUOH (1/1 weight ratio) was thoroughly blended to
obtain a coating liquid for forming conductive coating.
In Table 4; the composition of liquid and ratio of
components used in each of the.foregoing'examples and

comparative examples were shown.

Using a spinner opéerated at a rate of 2000 rpm,



Adhesi on Exanpl e Gossiness -~ . (9 No change 4 Surface

resi stance (.1/[err] ) No change : . Adhesi on _ _ o Exanple

G ossi ness, (9 No change - .- --- 5

Surface resistance( [err]) No change -- ' --

Adhesi on 0 Exanple ¢4 assiness ' (9 - No change

6 Surface resistance([err]) No change Adhesi on o]

Exanpl e d ossi ness (9 No change 7 Surface resistance

([err] ) No change : Adhesi on o Exanple

G ossiness . (% 146 No- :

change 6 Surface resistance ([err]) No change - -

Adhesi on coated indiv:duably anplgladsd qekiteessere the cod¥¥dng No change
Surface resistance([err]) No change -

Adh65|0n 11qu1ds ‘for formbng d¢omdpt el ved asat iteys obtained (% No

change - 10 Surface resistance([err] No change Adhesi on

0o Exanptespecd beelviein Exampleg %3—17 a féqmrgrative |Exanmie§ Ae

reS|stance([err] No change Adhesi on

o 7, and 9, and_on a“Ei%ﬁ%;%F (?i%%l?k%%e were th?gﬁoatlngb change

éinpi‘r‘”a"ﬁgé? potor ForlngodondacliYE Gontipos ehtatned Wrtace
Adnesi on Exaspitd ?ﬁloLﬁrﬁ%errTespectl% oatipgEoeet %btaw/sdzé*o[ege]a ed

No- Peghgd la Fg@g% fhus coibfd bY drY%QgO?errfo C f&ﬁ[ gang Ex. 2

Surface resrstance( rr]

2x10[ err] llowed by f t 386°80E8 gRL¢ a
Adhesi on ninutes, followed by lrlT%easpec?nen |ch 393unot change bef ore

~and afterghhghbeabryaic resmdﬁmatss 1RQsCR8RYEd, bdNdryhiRy theshavged, a
nemeri cal value meaSured . after the test was indicated.

110°Cc for 30 minutes. .

| Separately, a panel for 14-inch Braun tube kept at
60°C was spray coated with 20 ml of the coating liquid for
forming conductive coafing obtained in Examplé 13 undér a
spray pressure of 3.6 kg/cﬁz. Thereafter, the panel thus
coated was dried at 110°C for 10 minutes and then fifed at
450°C for 30 minutes to obtaﬁn a coating thereon. This
example is taken aé Example 13 b.

The coatings thus formed were evaluated in the

same manner as in Example 1. The results obtained are

shown in Tables 5 and 6, respectively.
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~conductive coating.

procedure as

Exanpl e 13, a coating liquid for form ng
except that 10 g of the
Exanple 16

used.

(1/1 wei ght

form ng

rati o) was

Exanpl e 15

Fol | owi ng substantially the same
described in

A m xture congg'sing 50 g of the non-sedi nentary
silica liquid obtained in Exanple 13, 22 5

obtained in Exanple 1, 110 g of NMP,

of the

-56-

conductive sol _
100 g of ZOC and 345 g of MeOH Et OH

conductive coating was obtai ned
NVP and 380 g of MeOH/ BuOH (1/1 weight ratio) were

liquid

t horoughly bl ended to obtain a coating liquid for

conductive coati ng.

Exanpl eTdtie 5.

A honpbgeneous m xture

conprising 50 g of. the non- sedinmentary silica |iquid obtained in Exanple
13, 100 g of the conductive sol |iquid obtained in Exanple 1, 150 g of
N, N- di met hyl f ormam de and 30 g of ZOC was heated at 80[err]C under reduced

préssure (Mth.a rot%&% eva%oratqr to C'StiLL. Oﬁi 135 g o% ya eh% iThe
liquid obt ai1tEd watE2RaBRREICK g C1PFR oL g’i’?‘g % xp&RET h| BYETEEY KRS BuoH
(1/1 weight ratfo) to lobtain e{‘ec??ati At VA G0i d] PH?® £ of i ng condBETIVE
Lc_,. %) | (%) %) | @/ _]
Exaﬁple 5
13 93.2 2.0 135 $x 10" | o >9H Spinner
13b| 2.0 s.0 58 8 x 10° o 9K Spray
14 g92.0 2.5 138 T x 106 o >8H _ Spinner
15 s3.0| 2.0 133 6 x 10° o >9H Spinner
16 90.0| 3.0 128 4 x 10% o >oH’ Spinner
1T 91.6| 2.0 138 5 x 10° o >9H Spinner
18 92.5| 2.0 133 3 x 107 o 8K Spinner
18 | 92.0] 2.5 136 4 x 107 o " el Spinner
onpr . . |
Fx. 5 83.0| 1.5 130 5 x 10° o >9H Spinner
6 92.0| 1.5 138 s x 10| o >9H Spinner
7 8s.0| 3.5 123 |8 x 107 x H . Spinner
. Adhesion:

The specimen rated o when its coating did not peel
peel off, and rated x when the coating peeled off.



coating. Exanple 18 Fol | owi ng substantially the same procedure
as described in Exanple 13, a coating liquid for formng conductive

coati ng was obtai ned except that in place of the NMP used in Exanple 13,
there was used 20 g of nethyl

- 57 -
cellosalve. Exanple 19 Fol I owi ng substantially the same procedure
as described in Exanple 13, a coating I quid for formng conductive
coating was obtained except that in placg the NMP used in Exanple 13,
there was used-20 g of norpholine. Cbnparatlve Exanpl e 5 A
honobgeneous m xture conprising 200 g qu}hg non- sedi mentary silica l'i quid

obtained in Exanple 13, 125 g .of t he "&omduct i ve sol | i qui d. obt ai ned in
Exanple 1, 50 g of

NVP and 10 g of ZOC was heated at 80[err] C under
reduced. pressure with a rotary evaporator to distill off 210 g of water.
The || qui @--obtamed wars coot et rgpe o GUETYL TR WEn R PRCRICRI 1 1
vieight rafjo ) §o obtain a coating Iquh form nigaeendbciic¥e coat| ng.

Exampl Glossiness (%) No chang <« - — -
13 | Surface resistance(;!/| | 1 | ¥o chang - - —
Adhesion ‘o - - —

Example] Glossiness (%) No change] ~- - - —

13 Surface resistance(./l | ) | No changel - — —
-Adhesion o - - -
Exanple Glos_s:l_t\ess (%) No changel . < —
14 | Surface resistance(.:/{.| ) | No changel -~ -
Adhesion o) : - o« -
Example Glossiness - - (%) No chang - - -
156 | Ssurface resistance( ViR Ro:cﬁange -- - .-
Adhesion o - - = .-
Example; Glossiness ' - (%) No chang - - ~ . -
16 | Surface resistance(u/ T 1 | ¥o chang - - .-
‘Adhesion ' o - - - ——
Example]| Glossiness , (%) ‘No chang - -~ .-
17 | Surface resistance(../| | ) | No chang - - - .-
Adhesion o - < - -

Examplel Glossiness . (%) o chang - - - e -
18 Surface resistance(./|| } | No chan - - : -
Adhesion - . -

Example] Glossiness (x). . No change - - -—

' 19 Surface resistance(./{ ] ) | No chang - - - - o=
.1 Adhesion -- - -




Conpar ati ve Exanple 6 A m xture conprising 100 g of the

non- sedi nent ary silica liquid obtained in Exanple 13, 25 g of the
conductive.sol liquid obtained in Exanple 1, 40 g of NWP, 20 g of zOC and
115 g of MeOH/ BuOH (1/1 weight ratio) was t horoughly bl ended to obtain a

coating liquid for form ng conductive coating. Conpar ati ve Exanmple 7
A honopgeneous m xture conprising 100.g of e non-
- 58- sedimentary silica liquid obt ai ned 1 n Exanpl e 13 350 g of the

conductive sol liquid obtained in Exanple 1, 40 g of NW and 20 g of ZQOC
~was heated at 80[err] C under reduced pressure with a rotary evaporator to
distill off 250 g of water. The ¥¥H§F5—5¥¥%#ﬁ%85%hs cool ed and t horoughly
m xed with 1340 g of MeOH/ BuOH (1/1 weight ratio) to obtain a coating
liquid for form ng conductive coating. Conparative Exanple 8 A
honbgeneous mi xture conprising 500 g of the non- sedinentary silica liquid

obtained in-Exanple 13, 500 g of .the conductive sol liquid obtained in
Exanple 1, 6 g of NWP and 100 g of ZOC was heated at 80[err] C under

reduced Nressure with a_r_g_t_a_r_y_g#a,pg_r_ tor -to-distill {000 a of
Itenm Amnmonia “NaCl Boiling [ Aetic acid
No. ) water . rater -water
Compar. Glossiness (%) 95 110 108 | No change
Ex: & . 11 .
Surface resistance(ﬂj|1 )y | 1x10 < - o« - No change
Adhesion - x - - < - : o
| compar.| Glossiness (%) No change| <— < &+ -
Ex. 6 . . .
: surface resistance (/] ) 6x101° ox10® | ex1o0'? sx1o0l?
Adhesion o & & .- . - -
.| Compar.] Glossiness (%) Peeled Peeled | Peeled | No change
Ex. T . off off off '
' .. 8
Surface resistance((/|] ) 1018 1013 1013J 5x10
' br more pr more |[ror mor
_ Adhesion - . o x <- - - .-

The specimen which did not change before and after the test was denoted
“No change“. and if it changed, a numerical value measured after the test .
was indicated.

Notes:. Panels for Braun tube processed by She'spagy mgthod.



wat er wher eupon gel | ation occurred. Conparative Exanple 9

m xture conprising 100 g of the non-sedi nentary

A

silica liquid obtained in

Exanpl e 13, 100 g of the conductive sol liquid obtained in Exanple 1, 25 g

‘of NWP,

100 g of 5% by weight in terns of ZrJerr] of ZOC and 75 ¢

of

MeOH BuOH (1/1 weight ratio) was thoréughly blended to obtain a coating
liquid for form ng conductive coating. . In Table 4, the

" conpositi

on of liquid and ratio of conponents used in each of the

foregoi ng exanples and ~ conparative exanples were shown.
spi nner operated at a rate of 2000 rpm

59 C
formng c

Conmparatiy

coating

and 19. Res e coatings were obtained on the glass plates thus
2Ry

by drylng
m nut es,

112 g of ZON, 84 g of pure water and 824 g of ethanol

oated I ndividually on a glass plate were the coating |liqu
coatings obtained respectively in Exanples 13-1

- d d
%ﬁﬁPngng“? R A R A 8 S A S i

USing a
i ds fdr
7 and
re the

anpl es 18

a

coat ed

Cfor 10 mnutes, followed by firing at 300[err]C for 30

and on hhec.atiny §i5834N (REghed ADhUswroehedsby dageng them at

liquid, was prepared by mixing 100 g of ethyl silicatg 28,

together with stirring.

A tin oxide dispersion (liquid B) was prepared by

“mixing with stirring 560 g of the conductive sol iiquid

obtained in Example 1 with 1,680 g of ethanol.
The liquids A and B thus obtained were mixed

together to obtain a coating liquid for forming conductive

coating.

Example 21

" Following substantially the same procedure as
described in Exanmple 20, a coating liguid for forming
conductive coating was obtainqd except that the liquids A
and B used in Example 20 were replaced by those which
contained.so g of ethyl silicate 40, 10 g of ZOC, 688.5 g
of a'methanol—butanol mixture (weight ratio = 1:1) and 1.5
g of pure water, and which.containéd 562.5 g of the
conductive sol liquid obtained in Example 1 and 3,187.5 g
of a méthanol-ﬁutanol'mixture, respectively.

Example 22

Following substantially the same procedure as



110[err] C for 30 m nutes. . Separately, a panel for 14-inch Braun
tube kept at 60[err] C was spray coated with 20 m-of the coating liquid
for formng conductive coating obtained in Exanple 13 under a spray
pressure of 3.0 kg/cnferr] . Thereafter, the panel thus coated was dried
at 110[err]C for 10 mnutes and then 63red at 450[err]C for 30 m nutes to
obtain a coating thereon. This exanple is taken as Exanple 13 b.

The coatings thus forned were evaluated in the same nmanner as in Exanple
1. The results obtained are shown in Tables 5 and 6, respectively.

-60- [err] . -61-

Table 5 Item Transparency d ossi-_ . Conduc- Adhe- Har dness
Coat i ng described in Example 2°-n%5%°at1ngt}{HQ§ﬁ fognQﬂleng . _
process

'gonductiveTgoatingiwas obtg%ned except that the liquids A
and B used in Example 26 were replaced by those which
.contéined 30 g of ethyl silicate 28, 55 g of ZON, and 137
g of a méthyl cellosolve—ethyl acetate mixture (weight
ratio = 1:1); and which éontained 66.6 g of the conductive
561 liguid and 66.4 g of a methyl cellosolve—éthyl acetate

mixture, respectively.

Example 23

(Preparation of dispersion of conductive tin oxide fine
pqwder)

The powder (I) obtained in Example 1 was dispersed
in pure wafer, and the dispersion was treated for 3 hours
tO'obtain a water dispersion of cgnductive tin oxide
having an average particle diameter of 0.2(m, said:
'dispefsion having a solids concentration éf 20% by wéight.
(Preparation of ceoating liquid for fofming conductive
céating)

A mixture (liquid A) comprising 56 g of efhyl
silicate 28, 137.8 g of ZOC, 16.8 g of pure water and
-763.4 g of ethanol was prepared. |

A mixture (liquid B) comprising 484 g of the
conductive tin oxide dispersion pb{ained abdve and 1936 g
of'ethanOI.Was prepared.

The liquid A and liquid B were mixed together with



No. % (% (% [err] Example 13 93.2 2.0
5

135 5 x 10[err] o] >9H - Spi nner - 13b 92.0 .0
58 8 x, 10[ err] o] - 9H Spr ay 14 92.0 2.5

138 7 x 10[err] o] >9H Spi nner 15 93.0 2.0

133 <8 x 10 0 >9H ~ €&ptnner 16 90.0 3.0

128 4 x 10[err] - - o] >9H Spi nner 17 91.5 2.0
138 5 x 10[ err] o] >9H Spi nner 18 . - 92.5 2.0
133 3 x 10[err] o'_ 8H Spinner 19 92.0 2.5
136 4 x 10[err] 8H Spi nner onpr. 5 93.0
1.5 ] [ 6

950 %%erinf5§é é@kg&h rogtfng 11qu1d ?8fifor3tﬁﬁ 883&%5?&%5

7 89 O coating. 123 8 x 10[err] X 7H -Spi nner
Adhesi on: The speC|nen rated o when its coating did not peel

peel off, axEAmiAlec?d4x When the coating peeled off. _
- 62 - Table 6 - Ttem
Ammoni a N@Gepd&uthbhgoﬁcebnduetndeNﬁndlum oxide fine powder) wat er

ater -water Exanpl e . d ossiness (% No change -
-- 13 Surface (M Siamecppider] XIN) ohdmgeed in Example 12 was

Qispersed in methyl cellosolve, and the dispersion was
treated for 3 hours with a sand mill to obtain a methyl
cellosolve dispersion of conductive indium oxide having an
average particle diameter of 0.3/im, said dispersion
having a solids concentration of 30% by weight.
(Preparation of coating liquid for forming conductive
coating) | | |

A mixture'fliquid B) ﬁomprising 50 g of ethyl
silicate 40, 295 g of ZON, 48 g of pure water and 2733.5 g
of methyl cellosolve was prepared. The above-mentioned .
conductive indium oxide dispersion (liquid A) was further
mixed thoroughly with 8842 g of methyi cellosolve, and
then the mixture was mixed with stirring ﬁith the above-
mentioned mixture (liquid B) to obtain a coating liquid
for forming conductive coating;

Example 25

{Preparation of non—sedimentary silica liguid)
To the non-sedimentary silica liquid obtained in
Example 13 was added and mixed therewith 44.5 g, based on

100 g of the non-sedimentary silica liquid, of NMP as a



Adhesi on B o Exanple d ossiness (% No change

13 Surface resistance([err]) No chang Adhesi on ' o]
- Exanpl e { ossi ness (% " No chang 14 Surface

rresi stance([err]) No change Adhesi on o Exanple

A ossi ness (% No change 7 = 15 Sur f ace resistance([err])

No change - Adhesi on o] Exanpl e

G ossi ness (9 No change 16 Surface resistance( [err]) No
change Adhesi on’ o] Exanpl e @ ossiness. (%
No change 17 Surface resistance([err]) ~ . No change

Adhesi on o] Exanpl e d ossi ness (%

No change 18 Surface resistance([err]) No change Adhesi on

o  Exanp Fow%:0§ﬁh§‘ﬁ§§or, and tl(e/‘)m1xturé\|c%§£'a@ﬂ§n heatdd atUdAEe

resi stance([err]) hange Adhesi on

- 63 - with a rotar%jevaporator tJ%ﬁﬁétfhiQ&ﬁf'ﬂﬂéegﬁeater part

I'tem Ammoni a l'ing Acetic acid )

wat er of water, WRhéfeby- #astabilized non—sed1mentary silica

ligquid (ligquid C) was obtained. This liquid.had the Sio2
concentration of 10% by weight and the water content of
1.0% by weight.
- (Preparation of coating liquid for férming cpndﬁctive
coating)
| A mixturé (liguid D) comprising 100 g of ethyl
silicate 28, 112 g of 20N, 939 ¢g of ethanol, 84 g of pure
water and 31 g of the above-mentioned liquid C.
Separately, a mixture (liquid E) cémprising 591 g
of the conductive sol liquid obtained in Example 1 and
1773 g of ethanol was prepared.
The liquids D and E were mixed together with
stirring to obtain a coating liquid for forming conductive
coating. |

Example 26

Fbllowing substantially the same procedure as.
described in Example 25, é cqating liquid for forming
. conductive coating was obtained except that of the
compoﬁents of the liquid D, the ethanol uséd was 1104 g
and the liquid C used was 280 g,land of the components of

the liquid E, the conductive sol liquid used was 840 g and



Compar. @ ossiness (% 95 110 108 - No change Ex: 5

Surface resistance([err]) 1 x10[err] - ‘No change
Adhesion . Conmpar. dossiness (% No change Ex. 6

Surface resistance([err]) 6x10[err] 9x10[ err] 6x10[ err]

3x10[ erv] Adhesi on - 68 - o Conpar. { ossiness
(% Peel ed Peel ed Peeled No change Ex. 7.

of f of f of f "Surface resistance([err]) 10[ err]

10[ err] 10[ err] . 5x10[ err] _ or
nore Or nobre oOr nore Adhesi on The speci men which did
not change before and after the .test was denoted "No change", and if it

changed, - atheinethandl vased wanIdAE aaf ter the test was i ndi cat ed.
Not es: . Panels for Braun tube processed by the spary nethod.

- 64- Example 20D (Preparation of coating liquid for form ng conductive
coati ng) A coating liquid (Jiiiﬁ(j/», which is a base I|iquid, was
prepared by nixi ngFabtewing subghantially dhey sane) procgduFE\3sg, ¢ of pure

r an 24 - _ .
water and gesc inge Qaggémple 25, a coating liquid for forming

conductive coating was obtained except that of the
components of the liquid D, the ethanol used wés 3344 ¢
and the liquid C used was 2520 g, and of the components of
‘the liquid E, the conductive sol liquid used was 3080 ¢
and the ethanol used was 9240 g.

| Properties of the coating liquids for forming
conductive ‘coatings obtained in the foregoing examples are

shown 'in Table 7.



together with stirring. A tin oxide dispersion (liquid B) was
prepared by mxing with stirring 560 g of the conductive sol liquid
obtained in Exanple 1 with 1,680 g of ethanol. The liquids A and B
t hus obtai ned were m xed together to obtain a coating liquid for form ng

conductj ve coating. Exanple 21 Fol | owi ng substantially the sane

procedure as described in Exanple 20, a co&Pi g liquid for formng
conductive coating was~obtakned except-that the ||

uids A and B used in
Exanpl e 20 were repl aced by these whi gh cEntoaiupeg 50 g of ethyl silicate
40, 10 g of ZOC, 688.5|g of a n%hgn%i -ggau ar%QIurm)tur_e (weight ratio =
1:1) and 1.5 g of purg water, |amd Rhigchd c@ntiai el |562. 5 g of the
conductive sol . liquid pbtained|i ngExanplg & and,3s387.5 g of a
met hanol - but anol ni xtufe, respgct?v@l ¥ O9ERarfhl® 27 ‘Fol | owi ng
substantially the same|predufe s 2 & 2 2 2 2 _ - 65-
described in Exanple 20, afcoat)ing .Ei i kot fHirwding conductive coating
bt ai ned except that the lijqued © 0 0 0 O '
was o ¢ &% # € 8 & HA
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and B used in Exanple 20 were replaced by those which contained 30 g of
ethyl silicate 28, 55 g of ZON, and 137 g of a nethyl cellosol ve-ethyl
acetate mxture (weight ratio = 1:1), and which contained 66.6 g of the

conductive sol liquid and 66.4 g of a nethyl cellosolve-ethyl acetate
m xture, respectively. "Exanple 23 "(Fygeparation of dispersion of
conductive tin oxi.de fine powdler) The powder (1) obtained in

Exampl e 1 was di spersed in pure water, and the dispersion was treated for
3 hours to obtain a water dispersion of conductive tin oxide having an
average particle dianmeter of 0.2[err]m said dispersion having a solids
concentration of 20% by weight. (Preparation of coating liquid for formng
conductive coatingpe conductive\ gpxting Yidquids o®taimgd i sing 50 g of

et hyl silicate 28, 137.8 g of ZOC, 16.8 g of pure water and -763.4 g of
et hanol weBepPephi¥gly in Examples R4t evgre gindividudldy ieqated®p g of

t he conductive tin oxide dispersion obtained above and 1936 ¢ of

et hanol wa@lppepRiates using a spipner At £ AakR ¢f AW FRRr S04 xed

toget her m{ﬁg dglass plates thus coated were dried gg 110% and then
dried at 25000 to form their re#pecfive conductive
coatings thereon.- R

The coatings thus obtained were evaluated in the

same manner as in Example 1. The results obtained are

shown in Table 8.



stirring to obtain a coating liquid for form ng conductive coating.
"Exanpl e 24 (Preparation of conductive indium oxide fine powler)

The fine powder (I1) obtained in Exanple 12 was dispersed in nethyl

cell osolve, and the dispersion was treated for 3 hours with a sand mll to
obtain a nmethyl cellosolve dispersion of conductive indi um oxide having an
average particle diameter of 0.3[err]m- 3aid dispersion having a-solids

concentration of 30%by weight. (Preparation of coating liquid for form ng
conductive coating) A mxture (liquid B) conmprising 50 g of, ethyl
silicate 40, 295 g of. ZON, 48 g of pure water and 2733.5 g of nethyl

cel |l osol ve was prepargd__lhﬁ_at -phed—conduesti-ve | ndi um oxi de
di spersion (liquid A)|was fdrth t hor odghlly t hf 8842 g -of net hyl
cel l osolve, and then|the ni|xtdr, I ked|w tfth qtirfing with the above-
nmentioned mixture (1igqud B)| &d @cot-iurgoliﬁ & | for fornming
conductive coating. Exanpl € 25 ht8 oS af Ero§- s & nmentary silica
li qui d). To e non- §edi igd BiloG pbtained in _
Exanpl e 13 was added an#l mi xef§ 215949, Sbaged Hph 100 g of the
non-sedi nentary silica ¢iquilds as <|<|<[< .
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-67- grow h inhibitor, and the mixture was then heated at 80[err]C
with a rotary evaporator to distill off the greater part of water, whereby
a stabilized non-sedinmentary silica 1liquid (liquid C was obtained. This
liquid .had the Si2 concentratijon of 10% by wei ght and the water content
of 1.0% by weight. {(Preparation of ddafi ng liquid for forming conductive

coati ng) A mixture (liquid D) conprising 100 g of ethyl silicate
28, 112 g of ZON, 939 g of ethanol, 84 g of pure water and 31 g of the
above-nentioned liquid C Separately., a mxture (liquid E)
conprising 591 g of the conductive sol liquid obtained in Exanple 1 -and
1773 g of &ﬂaﬁgé y@s prepared. The liquids D and E were m xed

t oget her ing to obtain a coating liquid for form ng conductive
coati ng. fa¥fon of art1diﬂﬂyaMdnyﬁaﬁéﬂd¥ﬂdfﬂﬂ@bdf&agﬁmraeprocedure
as described in Exanpl e a coating liquid for formng . conductive

coati ng wasi®biai xed except that of the conponents of the liquid D, the
et hanol uséd was 1104 g and the liquid C used was 280 g, and of the
conponents of therédine dy Bf tdechybralilcicatse-28 wasjurdbiaedaditias 840 g and

stirring 110 g of ethanol and then added 70 g of an’
agueous solution of 5% by weight of nitric acid. The
mixture was then heated at 60°C and kept at that
temperature for 1 hour.
‘Liquid B

To 100 g of ethyl silicate—40 was added with
stirring 200 g of ethanol and then added 100 g of an
agqueous solution of 1.0% by weight of acetic acid. The
mixfufe ﬁas then heated at 40°C and kept at that
temperature for 30 minutes;
(Preparation of cbhductive substance)
Liquid C

In 100 Q of water was dispersed 20 g of the fine
powdér (I) obtained in Egample 1 and pulverized for 3 .
hours with a sand mill to obtain a dispersion of the fine
powder having an average particle diameter of 0.3{(m.
Ligpid D

The conductive sol liquid obtained in Example 1-
was used as liquid D. |
‘Liquid E

In 100 g of water was dispersed 20 g of the fine



- 68- t he et hanol used was 3192 g. Exanple 27 Fol I ow ng
substantially the sane procedure as described in Exanple 25, a coating
liguid for.form ng conductive coating was obtai ned except that of the
-conponents of the liquid D, the ethanol used was 3344 g and the liquid C
used was 2520 g, and of the conponentsypf- the liquid E, the conductive sol
| i quid used was 3080 g and the ethanol used was 9240 g.

Properties of the coating liquids for form ng conductive coatings obtained
in the foregoing exanples are shown in Table 7. -69- [err]
poﬁder (II) obtained in Example 12 and pulverized for 3
" hours with a sand mill to obtain a dispersion of the fine
powder héving an averagé particle diameter of 0.3 /mnm.
Subsequenfly, to 100 g of the liquid p obtained
above was added 11.9 g of ethanol and further added with
stirring 3.1 g of 13% bylweight of diacetylacetonato-
dibutoxy zirconium (ABZ). To the mixture was added 70 g
of the liquid A and thoroughly dispersed to obtain a
ceoating liquid for forming condqptive coating.

Examples 29-33 and Comparative Example 10

Substantially the same procedure as described in
.Example 28 was followed except for a change in composition

of the coating liquid used in each example as shown in

Table 9. ‘ - ¢

- Comparative Example 11 .

To a mixture comprising 100 g of the liquid D and
11.9 g of ethanol was added with stifring 70 g of the
ligquid A. 1In thé mixture'was then dispersed 3.1 g of 13%
by weight of ABZ, whereupon aggregation of colléidal
particles took place several minutes after dispersing and
the aggregated particles precipitated. |

Comparative Example 12

To 35.7 g of ethyl silicate 28 was added with
stirring 447.3 g of ethanol followed by further addition

of 4 g of ZON and 22 g of water. In the mixture was.



-70 - The conductive coating |iquids obtained respectively in
Exanpl es 20-27 were individually coated on glass plates using a spinner at
a rate of 2000 rpm and the glass plates thus coated were dried at
110[err]C and then dried at 250 Cto formtheir respective conductive

coatings thereon. The coatingg,thus obtained were evaluated in the
same manner as in Exanple 1. The results obtained are shown in Table 8.
-71- [err] -72- Exanpl e 28

(Preparation of partial "hydrolyzate of silicon al koxi de)

.thoroughly dispersed 100 g of the liquid D.

The coating liquids thus obtained were
individually coated on substrates as shown in Table 10 by
the spinner or roll coater method to fdrm.their respective
cogtinés thereon.

Evaluation of the coatings thus formed was
conducted in the same manner as in Example 1.

In this connection, scratch resistanée was
measured in the following manner.

That is, an eraser for qffice use (equivalent to
No. 50-50, a product of LION K.K.) was placed on the
coating formed on PC (a polycarbonate plate) or glass
plate fixed onto a platform sdale, and éaid coating was
rubbed 300 times with the eraser under a ldad of 2 kg to
measure all light transmittance and surface resistivity.

The results obtained are shown in Table 10.



Liquid A To 100 g of ethyl silicate-28 was added with stirring
110 g of ethanol and then added 70 g of an

aqueous solution of 5% by

wei ght 'of nitric acid. The m.xture was then heated at 60[err]C and kept -at
that tefrperature for 1 hour.  Liquid B To 100 g of et hyl
silicate-40 was added with stirring 2009 of ethanol and then added 100 g
of an* aqueous solution of 1.0% by. weighi®of acetic acid. The nixture was
then heatedat 40[err]C and kept at that tenperature for 30 m nutes.
(Preparation of conductive substance)

Liquid C In 100 g of water
was di spersed 20 g off the fine powder (1) obtlained in Exanple {1 and
pul veri-zed fof, 3 hoyrss wigth & sapd m % tq oldtai nga digspersion of ‘the fine
powder havi ngi‘ad;avera‘ge méartEcIe‘édl amf er $f 0. 3[ & r] hl quid D
The conducti vE:sol |ildui dfobt &i ne@ in Ekanpke |1  vhas @edgas Ijquid D.
Liquid E e ¢ Ind00yw ofe wager was diwpersed 20 @ of .the.fine
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powder (I11) obtained in Exanple 12 and pul verized for 3 hours with a sand
mll to obtain a dispersion of the fine powder having an average particle
diameter of 0.3 [err]m Subsequently, to 100 g of the liquid D
obtai ned above was added 11.9 g of ethanol and further added with
stirrimg 3..1 g of 13% by wei ght of di acqt')slsagetonat 0- dibutoxy zirconium

(ABZ). To the mixture was added 70 g of the liquid A and thoroughly
di spersed to obtaih—a—coatingH-gui-d—for

. -~ ol forming-conducti ve coati ng.
Exanpl es 29-33 jand Colpjar at éve &xanplee| 10 o o 2 aistantially the sanme
procedure as depcribed i % ExEMY & 283vas f bk ol 2xlept for a change in
. oa:o.élc X‘VF-K d;x . xe§ .
conposition oflghe Coaf«sng % i & ¥s i n eadhe ex e as shown in Table
9. Conparative| Exanple] 11 Tola m xture conprfsing 100 g of the
liquid D and .1129'§g§of et hanol- was added with stirring 70 g of the |liquid
A. In the mxtufe wag tpenode spersed 8|1 g of x1l8%: dyojwi ght. of ABZ,
wher eupon aggregati og of colloidal pafticles took plafe several m nutes
af t er di spersi ng—ant—tfe—aggregated—pgrtietes—preetpif ated.” Conparative
Exanpl e 12 T8135 7 g of ethyll silicatea?8 was added with
stirring 447.3 ¢ off etlginck eokloVed W furt Neredddetepn of 4 g of ZON and
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- 74- t horoughly dispersed 100.g of the liquid D The coating
liqui ds thus obtained were individually coated on substrates as shown in
Table 10 by the spinner or roll coater nmethod to formtheir respective

coatings thereon. Eval uati on of the coatings thus forned was
conducted in the same manner as in Exanple 1. _ In this connection,
_scratch resistance was neasured in the follow ng manner. That is,

an eraser for office use (equivalent to No. 50-50, a product of LION K. K.)
was placed on the coating fornmed on PC (a polycarbonate plate) or glass
plate fixed onto a platformscale, and said coating was rubbed 300 tines

with the eraser under a load of 2 kg to neasure. all light transmttance
and surfacE*PERL&Bdity. The results obtained are shown in Table
10. B - 75-

A pan ?rELr 14-inch Braun tube kept at 60°C was
spray coated under a spray pressure of 3.0 kg/cm2 with 20
ml of the coating liquid for forming conductive coating
obtained in Example 13. Thereafter, the panel thus coated

was dried at 110°C and fhen fired at 450°C for 30 minutes.

Example 35

Example 34 was repeated except that the panel for
14-inch Braun tube was kept at 70°C.

Example 36

Example 34 was repeated except that in place of
the panel for 14-inch Braun tube, an acrylic resin pléte
was used, and the plate was dried at 110°C for 30 minutes
.witﬁout subjecting it to subsequent firing.

Example 37

A panel spray cbatéd with the coating liquid for
forming cqndﬁctive coating of Example 34 and dried at
110°C for 30 minutes was kept at 60°c, énd the panel was
then spray coated under a_spréy preséure'qf 3.0 kg/cm2
with 20 ml of a coating liquid containing transparent
ﬁrotective components, ﬁhich coating liquid had been
obtained by homogeneously mixing together 100 g of ethyl
silicate 28 (a'product of.Tama Kagéku K.K.)f 749 g of
isop£opanol, 84 g of water and 0.5 g of 35% by weight of

hydrochloric acid. Thereafter, the panel thus coated was



-76- [err] ' ' - 77 - Exanpl e 34

A panel - for 14-inch Braun tube kept at 60[err] C was spray coated under a
spray pressure of 3.0 kg/cnferr] with 20 m -of the coating liquid for

form ng conductive coating obtained in Exanple 13. Thereafter, the panel
thus coated. was dried at 110 C and tZlBer fired at 450[err]C for 30

m nutes. Exanple 35 Exanpl e 34 was repeated except that the pane
for- 14-inch Braun tube was kept at 70 C. Exanple 36 Exanpl e 34
was repeated except that in place of the panel for 14-inch Braun tube, an
acrylic resin plate was used, and the plate was dried at 110[err]C for 30
m nutes wthout subjecting it to subsequent firing. Exanple 37 A

panel spray coated with the coating liquid for formnming conductive coating

of Exanp[%d§¥2 rgk(qiéﬁké¥or 10 minutes and then fired at 450°C for

30 minutes.

Exanple 38

A homogeneous mixtufe compfising 50 g of the non-
sedimentary silica dispersion obtained in Example 13 and
43 g of NMP was heated at 80°C to distill off 93 g of
water. The liquid obtained was cooled and mixed with 120
g of ethanol to obtain a coating liquid containing
traﬁsparent protective components.

The panel obtained in Example 34 was kept at 60°C
and spray coated under a spray pressure of 3.0 kg/cm2 with
20 ml of the coating iiquid containiﬂg transparent
protective components obtained above. Thergafter, the
panel thus coated.was dried at 110°C for 10 minutes and
then fired at 250°C for 30 minutes.

Examplé 39

A coating liquid contéining transparent protective
components was obtained by mixing ‘10 g of 50% by weight of
silicon resin (a xvlene-diluted product of Kanegafuchi
Kaéaku Industry Co., Ltd. under a trade naﬁe of Cemlack)
with 157 g of methyl ethyl ketone.

The paﬁel obtained in Example 13 was kept at 60°c
and spray coated under a épray pressure of 3.0 kg/cm2 with

20 ml of the coating liquid containing transparent



0 o 0 110 C for 30 m nutes was kept at 60 C,
and the panel was then spray coated under a.spray pressure of 3.0
kg/cnferr]. with 20 mMl of a coating |liquid containing transparent
protective conponents, which coating |iquid had been obtained by
honogeneousl y m xi ng toget her 100 g-offsethyl silicate 28 (a product of
Tama Kagaku K K.), 749 g of isopropanol, 84 g of water and 0.5 g of 35% by
wei ght of hydrochloric acid. Thereafter, the panel thus coated was

- 78 - dried at -110[err]C for 10 mnutes and then fired at 450[err]C
for 30 mnutes. Exanple 38 ° A honobgeneous m xture conprising 50 g
of the non- sedinentary silica dispersion obtained in Exanple 13 and 43 g

of NWP wa®rrégscdd Ve csuperepEs: gbgrdped aBpregs Ghereafkesr  the |iquid

obt ai ned was coqQl.ed and mxed with 120 ° b.ethangl to obtain a coating

l'i qui d coﬁﬁﬁ%%tﬁ?uﬁr%ﬂﬁﬂ%§§ﬁf SFdFéCFFvgl'oﬁp%ﬂﬁn?g.pgnuges‘ The panel

obt ai ned i f%é3 'lgqu at 60[err]C and spray coated under a spray

pressure §£E§§§§E%+eﬁ§%é§§LVW1ﬂT 20 nl of the coating | i qui d contai ni ng .

transparent  prot §5lind YIRS repRBldaedc2BeV ehathehe2bhRks €8S '
14-inch Braun tube was kept at 110°C.

ngparative Example 14

Example 34 was repeated except that the coating
liquid for forming conductive coating obtaiﬁed by
thoroughly mixing together 100 g of the non—sgdimentary
silica 1iquid obtained in Example 13, 50 g of the |
conductive sol liquid obtained in Example 1, 25 g of NMP
and 125 g of ethanol was used. That is no oxyacid salt of
zirconium was used. |

Comparative Example 15

With the purpose of preparing a coating liquid fér
forming conductive coating, 100 g of the non-sedimentary
silica liquid obtained in Example 13, 100 g of the
conductiﬁe sol liquid obfained-iﬁ Example 1, 20 g.of zoﬁ
and 380 g of MeOH/EtOH (1/1 weight ratio) were thoroughly
mixed together, whereupon gellation occurred 30 minufes
thereafter. {No growth inﬁibitor was uséd.s

" Comparative Example 16

In the coating liquid for forming conductive
coating obtained in Example 13 was immersed a glass plate

(200 x 200 x 3 mm), and the plate was then pulled up



panel thus coated was dried at 110 C for 10 minutes and then fired at :
250['err]C for 30 mnutes. Exanple 39 ‘ A coating liquid containing
transparent protective conponents was obt ai ned by m xing 10 g of 50% by
wei ght of silicon resin (a xylene-diluted product of Kanegafuchi Kagaku

| ndustry Co., Ltd. under a trade name &#f -Cenl ack) with 157 g of nethyl

et hyl ket one. . The panel obtained in Exanple 13 was kept at
60[err]C and spray coated under a spray pressure of 3.0 kg/cnferr] with
20 ml of the coating liquid containing transparent

-79- protective conponents obtai ned above. Thereafter, the panelnthus
coated was dried at 110[err]C for_ 10 m nutes. anratlve Exanpl e 13
Exanpl e 34RRREIRGR AL R S0 I‘rr’atc"t'ﬂ‘b"b'ané'fhef’%ﬁa tﬁF i e BANS tube was

kept at 11Q[err]C. arative Exa was repeated
eX(F:)ept t hatii$e rc%%‘i%gpa?. %df%tr rﬁ r@%%ﬁ?%%ﬁﬂ %ed’ot ai ngd by
t hor oughl'y

b g %{T}@%r%?tf%gbge%o :g)?%:ﬁf the non-sedi mentary silica liquid
obt ai ned i 5

Evaluation of the foregoing examples and
cqmparative ekamples ﬁas conducted in the same manner as
in Exanmple 1.

Tﬁe resolving power was measured by the method as
described.in the present specification. Rz was measured
in accordance with the method of measuremenf of Rz
stipulated in JiS 80601—82 using a feeler type membrane
pressure gage (manufactured and sold by Frank Tyler

- Hobsson Co., undef a trade name of Taristep).

Evaluation of the coating film stfength was
éonducted in the foilowing manner. That is, an eraéer for
office use (equivalent to No. 50-50, a product of LION
K.K.) placed on the coating of the panel or acrylic resin
plate fixed onto a platform scale was allowed to move
under a ioad of 2 kg back and forth bétween_two points on-
éaid coating separated by a definite distance until the
surface of said panel or acrylic resin plate is exposed,
and the number of times of reciprocating movements of the
eraser required for was sought; on the basis of whiéh the
coating film strength was determined.

In addition to the Example ; of the test for

permanence properties described previously in the present



conductive sol liquid obtained in Exanple 1, 25 g of NMP and 125 g of

et hanol was used. That is no oxyacid salt of zirconiumwas used.

Conpar ative Exanple 15 Wth the purpose of preparing a coating
I'iquid for form ng conductive coating, 100 g of the non-sedinentary

silica Jiquid obtained in Exanple 13, 8106 g of the conductive sol liquid-
obtained in Exanple 1, 20 g of ZON and 380 g of MeOH/ EtOH (1/1 wei ght
‘ratio) were thoroughly m xed together, whereupon gellation occurred 30
mnutes thereafter. (No growth inhibitor was used.) Conparative Exanple
16 In the coating liquid for form ng conductive coating

bt ai ned | | I t 200 3 , d
obt ai ned |4 FARL Sy 1ethd WS $haP (rARh ol rogeiies 200 x 3 ). and

the plate - 80 -
therefrOm@&r&ué%&fﬂérémm@m@?ﬁm sidif ¥ ale gilute lpeated was

dried at 110[err or 30 mnutes an enf'fired at  450[err]C for 30
mnutes. acetone &Vab&Gh ! €émpirdtifrd FRIA R AX AT SmnithididmoGFar ative

exanpl es was conducted in the same manner as in Exanple 1. : The
resol vi ng pseveplaee fRagthatoDyat heodieitfbertature for 1 week, and

7) immersion of the plate in n-propanol at room

temperature for 1 week.

The results obtained are shown in Tables 11 and

12, respectively.



described in the present specification.

W th the nethod of neasurenment of Rz stipulated in JIS B0O601-82 using a-
feel er type nmenbrane pressure gage (manufactured and sold by Frank Tyl er
Hobsson Co., under a trade name of Taristep). Eval uati on of the
coating. filmstrength was conducted in the follow ng manner. That is, an
eraser for - ‘office use.(equival ent to~N82 50-50, a product of LION K K.)
pl aced on the coating of the panel or acrylic resin plate fixed onto a
pl atform scal e was allowed to nove unusrnieatboad of 2 kg back and forth
bet ween. two points on said coating separated by a definite distance until

the surface of said panel or acrylic resin plate is exposed, and the
nunber of times qf reciprocating novenents of the

Rz was neasured in accordance

eraser_required for was
sought, @n theeBgfesodyinghijchoshe- [coarfasrg fi|l maBer ¢ngiin was Hetamge ned|
I n addi t fon to tHePHERENpIl e |Ine5F t he| resdstange | pdpmanesteeqgtbperoighsess
descri bed previously in the prlesent (No. of Rz -1 81
- sifedPf i cat| FEr/eRk test¥)f or héx/kdnence propenti &¢mesgongluctted herkin
i ncl uded i ion-of the plate In acetore at rqomtenperature for I
week, 6) |i Ff@*RY%h of the plate in ethangl at room|tenperatule for 1 wkek,
and 34 65 62 | &8 x 10 o 100 0.95
35 65 63 7 x 10° ° " 100 0.98
6| 5 60 8 x 107 o 50 1.10
st1| 10 54 9 x 10° o 300 1.85
e 10° 53 8 x 10° o 200- - 1.63
39 65 57 2 x 107 o 150 1.48
Compar.
Ex. 13 20 20 s§x10° | x <25 6.20
14 65 60 5 x 10° o 150 - 1.20
15 - - - - - -
a 16 | 185 142. | 2 x 10° o 250 0,10

Notes: In Comparative Example' 16, the coating ligquid for forming

conductive coating gelled and no coating was formed.



?7) I ner si on of the plate i-n n-propanol at room tenperature f or
The results obtai ned are shown in Tables 11 and 12,

I week.

respectively.
- 82 - Table 11 ltem
Resol vi ng’ d ossi - Surf ace Adhe- Film Aver age
power ness resi stance sien83 -strength roughness
G ” (No. of Rz No. (Bar/cm
(9 [err] . times) ([err]m -Exanple 34
65 62 8 x_10[err] 0 100 0. 95 35
65 63 7 x 10[err] Tabieni2 100 0. 98 36
65 . 60 8 x _10[err] 0 .50 1.10
37 70 eple AnBpfife water Kac10 eplrl}ng Acetic BB Mrae) n-brdp
38 70 53 —{8—x—2D[aeF] | ecid-water | Acetopp 1.63
39 65 lésalnesa(x.) o7 60 2 & 1 J[ err] 60 61 ]650 61 L. 48
Conpar . K& Ohange - ¢ 2D & Sex 10 er & — - |<25
6. 20 65 60 {5 x 10refr] 0 150
1. 20 —78 140 < o AN T s 5 —
. 250 6o 62 63 61 62 61 62
urfece(fL /1Y Mo change & - <~ < — o
0 <« <= — " — €« s
3
lossiness (X} 517 53 -1 56 89 59 .59
urfeca((LA]Y ¥o change <« « - e— e -
* fesistance .
hAdhesion . - (] & [ < €« — - -
36 .
loasiness(X) 63 54 64 63 64 5¢ 5¢

:purtace(1{_11)}| ¥o change « - <— - “— -

ceaistance : :

. Adhesion o <« - € o — -
osainess(!ﬂ 51- 62 §0- 54 53 53 53

urtace(\l.lr_]} Ko change &~ <« <« - < o
esistance . : _ -
dheslou 0 < <« — o — o
1osslnesa(’ﬂ 56 56 65 61 51 61 51
rtace(ﬂ-ﬂl " No change <« < N e - &
esistance )
idhesion 0 &« <~  — & — I
RPAT o B
npl.e
losuneu(xl Pealed aff & - <-— R — <
surface (LAY pesdad &Ff “— - C— e— - P
esistance .
dhesion peclad off — <« «— — o —
1 B - .

Blosssness(%) | Pecled off 170 85 60 | 60 €0 60

artece(Q /A1 ) pealed off axio! sx10® Ho chanq% — <« e
esistance . .

: dheslon peeled off x x o — P &
oulue”(’ﬂ 1o 141 12 o 141 11 LIRS
risce{) A7)} Ho chenge - <~ < « “— -

es{stance .
dhesibn 0 e - - — - «— -




Notes: In Conparative Exanple 15, the coating liquid for form ng
conductive coating gell ed and no coating was forned.

- 83- > . Table 12 apl o Anmoni a wat er

HaCl Boiling - Aceti c Et hanol n- Pr opanol

water . acid-water Acetone { ossimaiss{ % .60 61 -
62 . 60 61 61 61 Surface([err]) Ko change
resi stance Adhesi on, 0o dossinoss (% 60 62
63 61 " 62 61 62 Surface[er r] No
change resi st.ance Adhesi on o Qossinoss (% 57 59

58 56 59 - . 69 Surface([err]) No
change resi stance A&@Q“ERCIAL POSSIBILWﬁ@Fﬂmuw 53

64 . ° .6 4 54 Surface([err])

No change resi st arﬁ’eass (959%31%?5‘( %“bStrate?l provided wity 50

54 53 Sur f 8 No chan X reS| stance
. Adhesi on transparent d:ondﬁols\gtle nceos t(Jo}a atc r(n{oqé tJQ the use

67 coaé?hg liqu1§?for form1ég'co§%h e JoatJngs ofk%change

present. invention are utilizable in the field. of the
articles of manufacture where antistatic function and non-
glare are required, such as front panels for display
devices such as CRT or LCD, glass plates for duplicatprs.
panels fof instruments, glass for clean.fooms, transparent

digitizers, télewriting terminals and the like.



resi stance Adhesion Conpar. exanple 13 A ossi ness(% Peel ed of f

Surface ([erri) peel ed of f resi st ance peel ed of f Adhesi on
14 ' 0 Peel ed of f 170 85 60

60 mﬂmm@ ,“HP Surface([err])  Peel ed off 8x10[ err]
5x10[ erf ] eNOL « Fesistance ~- 85 Peel ed of f Adhesion Peel ed.
-of f X X _ 0o 16 dossiness (% 140

141 142 140 141 141 141 Surface [err]

No change resistance Adhesi on ' o] '

- 84 - COMWERCI AL POsSI BI LI TY OF THE | NVENTI ON

'd ass or Q{astic substrates provided with transparent .conductive coatings
formed by Bt (& S a#ﬁﬁg %%ating liquid for form ng conductive coatings of

the pr ese{'t i nverH '%tta%rfq cl':itiHljlii%ia.tflo? 'f%é‘gnﬁglr?{ ic%lnl(au%fti%ecoarttihal.es of

manuf act ure” where antis nction an glare are requifed, such as

front panglis,fQlt il SRl @®Yby MR LR 39 reBhim ledactla?sa iR anasal or
- duplicators, panels for instrunents, glass for clean roons, transparent
- digitizer goddfl@¥ve | Sitbd NN 1S sNY Ry idd&persed homogeneously
in a2 mixed solvent comprising water, -an organic solvent
and a stabilizer. .
2. A coating liquid for forming conductive coating, -
characterized by containing a zirconium oxyacid salt, non-
sedimentary silica and a conductive substancé.dissolved or
dispersed homogeneously in a mixed solvent comprising
water, an orgénic solvent and a stabilizer.
3. A coating liquid for forming conductive coating,
characterized by containing a zirconium oxyacid salt,
silicon alkoxide or ité derivative and a conductive
substance dissolved or dispersed homogenéously in a mixed
sblvent comprisiﬁg water.and an organic solvent.
4, - A coating liquid for forming conductive coating,
characterized by containing a zirconium.oxyacid salt,
silicon alkoxide or its derivative and a conductive
substance-dissoived or dispersed homogeneously in.a mi#ed
solvent comprising water, an organic solvent and a
stabilizer.
5. A coating liquid for forming conductive coating,
characterized by containing diacetylacetonato—dialkbxy

zirconium,.a.pantial hydrolyzate of silicon alkoxide or



- 85 - What is clainmed is: 1. A coating liquid for formng

cond ring, characterized by containing a zirconium oxyacid salt

and a ﬁ lance di ssol ved or dispersed honogeneously in a

mxed mﬂ g m il water, an organic solvent and a stabilizer. 2.
A coati cl o¥ f*orm ng conduct-1 ¥® coating, characterized by

containing a Z|rcon|un1oxyaC|d salt, non- sedinentary silica and a
conductive substance di ssol ved or dispersed honogeneously in a m xed

solvenf conprising water, an organic solvent and a stabilizer. 3. A
coating liquid for form ng conductive coatlng, characterized by containing
a zirconium oxyacid salt, S|I|con(ﬁ4kox|de |ts derJ vat veiand a
conductivelts h‘fﬁ‘:fe“bﬁ s & AN i %/i 1 & i xed

sol vent co FISI er and an ani ¢ e ing liquid
for form %%%?ef%"bs ract et ’PEAI aé%yerg(to AT ngﬂgé zi rconi um

oxyaci d salt S C 59¥i derlvatlve and a conductive
“‘% %r ‘Z:J' perse Vélhs

subst ance &t $&5 onogeneously in a mxed solvent

- conprisinggwater, ffeOLg20ifg SPIEId AOH Porwidyi dbk@bctive coating

as claimed in any of claims 1-5 wherein the conductive
substance is tin oxide, tin oxide doped with antimony,

fluorine or phosphorus, indium oxide, or indium oxide

doped with tin or fluorine.

7. The coatinglliquid for forﬁing conductive coating
as claimed in any of claims 1-6 wﬁerein_the organic
solvent is selected from alcohols, esters, ethers, and
ketones. |

8. - The coating liquid gor forming conductive coating
as claimed_in any of claims 1-7 wherein the zirconium
oxyacid salt is zirconium oxychloride, zirconium
oxynitrate, zirconium oxyacefate or zirconium oxyoxalate.
9. The coating liquid for forming'conductive coating
as claimed in claim 1 or 2, or in any of claims 6-8,
wherein the stabilizer is ethylene glycol, N-methyl-2-
.pyrrolidone, ethyl cellosolve, methyl cellosolve or N, N-
dimethylformamide.

10. The coating liquid for forming conductive coating
as claimed in claim 2 or 4, or in any of claims 6-9,
whereiﬁ the non-sedimentary silica is such as to give a

sediment of less than 30% by weight of the total amount of



"5, r_ﬁ_fij&&ilﬁg_LLquLd for formng conductive coating, characterized by
contai ni ng diacetylacetonato dialkoxy zirconium a partial hydrolyzate of

silic ﬂﬁ“mnm its derivative, and a conducti ve
substg“m di sper sed ho _geneously in a mxed sol vent

conprising wat'er San8l an organic sol V&
form ng conductive coating-

fluorine
fluorine.

clai med '§16nywﬁgncgﬁ'H&uéo@s“@@i@fﬂoﬁhgf059@@'5& we§§%¥e

- The coating liquid for
as clained in any of clains 1-5 wherein the
conductive substance is tin oxide, tin oxide doped with antinony,

or phosphorus, indium oxide, or indiumoxide . doped with tin or
7. The coating.l'iquid for form ng conductive coating

tergl ected

as

from al cohol' 8, esters, ethers, and ket ones. ﬂ%e coating liquid

for form pg QQBdUSE'¥ﬁecﬁahLQQd1meﬁ§a§§aéffﬂcén1§n§u9 e&t8aNPord -7 Wherein

t he zirconium oxyacid salt is zirconi um oxychloride, zirconium
oxyni trat Bouzi GE€OREUHDOBY BCEbALENDF i FAGADNE AT AXNOXEL Gh €. 9.

coating liquid for form ng conductive coating
2, or in any of ciraeneo&t8ng 11qhedefarth@min@|d:eﬂauctsvethqéenegglycol

N- et hyl. -

as claimed in any of claims 3-8 wherein the silicon

alkoxide or its derivative is a compound or its

~condensates having 1 to 4 alkoxy groups of 1 to 8 carbon

atoms represented by SiHa(OR)b (a=0-3, b=1-4, a+b=4, and R

is alkyl), or (R'O)aSi(OR)b'or R'aSi(OR)b (a=0—3{ b=1-4,

at+tb=4, and R and R' are each alkyl), or its derivative in

which a part'of H has been substituted with Cl, vinyl or

the like group.

12, A glass or plastic substrate on which a

transparent econductive coating has been formed,

‘characterized by having a glossihess of less than 190% as

measured at an angle of measurement of 60°C. in accordance
with the method of measurement of giossiness.stipulated in
JIS K 7105-81, a surface resistance of 103—1011IL/[j ., a
total light transmittance of athleast 80% and a haze of
less than 10%. |

13. | The glass or plastic substrate on which a
transparent conductive coating has beén formed as claimed
in claim 12 wherein the transparent conductive coating

comprises zirconium oxide and a conductive substance.

14. The glass or plastic substrate on which a

The

as clainmed in claim1l or



yrrolldone ‘Thyf—te++esolve met hyl cellosolve or N, N
.d'nEthE"' The coating liquid for form ng conductive '

coatin IEUQH gﬂﬂ’{ nclaim2 or 4; or in any of claims 6-9, wher ei n
{ he nont nen |ca Is such as to give a* sedi ment of |ess than
30% by weight of the total anount of- 88 - Sigerr] when an aqueous
sol ution of 2.0% by melght interms of Sigerr] of the non-sedinmentary
silicais subjected for 1 hour at 250,000 Gto centrifugal sedinentation.
11. The coating liquid for form ng conductive coating as clained in

any of clainms 3-8 wherein the silicon alkoxide or its derivative s a
conmpound or its condensates havin

2]{ (lz)r/nls)repr‘é’s‘%ﬁFEEZ??t S‘F‘P{‘é‘t‘?'f Y?]Rﬁ‘?%ﬁ’%‘g l?%glcfl’(?(:‘é(’yb&io”lfépé alfdi%ar Ibgn
err
a+ﬁ =4, bandlék 5 %g AN gﬁﬁ%% af£§|§ra5 PRYER e??aéﬁléévéehéxéﬁn a part of .
as be t ut
or plastsg éﬁBgﬁ%ggegxrcmﬁguﬁjOx¥§gy|s?ilc&? o*i% HEUW cortductive A 9l ass

ransparent conductive coating has been
f or med, agg%ggrlzed by having a gl ossiness of |less than 190% as
neasured a? an angFe of measurenent of '60[err]C. in accordance
15. The glass or plastic substrate on which a

transparent cpnductive coating has been coated as claimed
in'any of claims 12-14 wherein the transparent condudtive
coating is formed from the coating liquid for forming a
transpareﬁt conductive coating as claimed in any of clainms
1-11. |

16. A display device comprising a front éanel having
formed on the surface thereof a transparent conductivé
coating, characterized in that the transparent conductive
coating comprises zirconium oxide, silicon oxide and-a
conductive substance and_has a surface resistivity of 103-
1010 /0.

17. " A display device comprising é front panel having
fo;med on the surface thereof a transparent conductive
coating, characterized in that the transparent conductive
coating comprises zirconium oxide, silicon oxide and a
conductive substance, and the front panel having formed
said transparent conductive coating thereon has’ a
glossiness of 30—100%Aas measured at an angle of
measurement of 60° in accordance with the method of

measurement of glossiness stipulated in JIS K 7105-81, a



with the—ﬂBLhad_QLLﬂ§§§gL§Fent of glossiness stipulated in JI'S K 7105-81,
~a surface resistance of 10[err] - 10[err] -.Jerr] , a total light _
t ransm t’[’ﬂ!ﬂﬁ”’”{"ﬁ“ " 80% and a haze of less than 10% 13. The
gl ass or ¢ " Wme on which a transparent conductive coating has

been fornmed as'cl8ined*in claim12 W& ein the transparent conductive

coating conprises zirconium oxide and a conductive substance. 14. The
gl ass or plastic substrate on which a . _ -
88 - . transparent conductive coating has been forned as claine in

claim 12 wherein the transparent conductive coating conprises zirconium

oxi de, silicon.oxide and a_ gconductiyv. e. . e glass or
pl astic suE?FP&Yﬁngnpﬁﬁ?Ehog a?rg%%%gr%iﬂg%%%Puctj%%éc%%ff%%phas been
coated as ¢lai ' y.88_cbals, 12+ 14 wherein the transparent
'conductivege%g§??36kgsggo%§ed?#ron1{%Erboating liquid for formng a

tra.”SparengaQPnduc&h\éedﬁgﬁﬁk{)gdéﬁeéa&éﬁéléi‘méaymfcﬂa%m}e drliz. 16.
A di splay device conprising a front panel having formed on the surface

thereof .a {hapeRdr ehe €oaddphr¥fit 66A8h8Bivehasatingi ¢oflprNsébas.dhe

transparent conductive
65.9% by weight of zirconium oxide, 0.8—6?.9% by weight of
silicon oxide and 33.3-83.3% by weight of a conductive
substance.
19. A method of pfocessing a front panel for display
deQice, characterized in that the front panel previously
heatgd to and kept at 40-90°C is coated by the spray
method with a coatihg for forming conductive coating,
followed by drying and/or firing.
20. A method of processing a front panel for display
device, characterized in that the front panel previously
heated to and kept at 10-90°¢ js coated by the spray
method with a coating liquid for forming conductive
coating followed by drying and/or firing, thereafter the
resulting front panel is heated to and kept at 40-90°C and
coated by the épray method with a coating liquid
comprising'transparent protective components.
21. The method of processing a front panel for display
device as claimed in claim 19 or 20 wherein the coating
iiquid for forming conductive coating is the one claimed
in-any of clainms 2-5.

22, The method of processing a front panel for djsplay



coating xi de, silicon oxide and a conductive
a front panel having forned on the -surface

subst ance. resistivity of 10[err]- 10[err] [err] 17.
e
‘thereof @ transp ctive coating, characterized in that the

transparent conductive coating conpr@§e§ zi rconi um oxi de, silicon oxide

and a conductive substance, and the front panel having forned said
‘transparent conductive coating thereon has a gl ossiness of 30-100% as
nmeasured at an angle of neasurenent of 60[err] in accordance with the
met hod of neasurenent of glossiness stipulated in JIS K 7105-81, a

- 89 - deviéée%fé Ve 1141 dREF y Q1 i | RASIN R 132 RHEC Boatith s Wilaaa
resistivity of 10[err]-10[err] [err] 18. The di splay device as

cl ai nmed i Q:&lBﬁ-{Qilﬁ%Oi drfspar MErgdt ddei v atupUmiit cendtaidgemennat | ng
conprises 0. 8- 65. 9% by wei ght of zirconi um oxide, 0.8-65.9% by wei ght
of  silidispexsien anfl 881 fediB. BPkdwidei phtwatfers, Gondaeckd \end arsubst ance.
19. A nmet hod of processing a front panel for display devi ce,

char act er icwglanic t ®alvent. front panel previously heated to and kept at
40-90[err]Cis coated by the spray

23. The method of processing a front panel for display
device as claimed in claim 20 wherein the coating liquid
comprising transparent protective components is the

coating liquid claimed in any of claims 2-5, from which

the conductive substance has been excluded.



method with a coating for form ng conductive coati ng, foll owed by drying \
and/or firing. 20. A net hod of processing a front panel for display
dew.ce, characterized in that the front panel previously heated to and

kefpt at ﬁfﬁ@O[err]C is coated by the spray . nethod with a coating liquid

‘for form ng conductive coating fallpwed by drying and/or firing,

thereafter the resulting front panel is heated to and kept at 40-90[err]

C and coated -by the spray nethod with a coating liquid . conprising

| 0 ' Th hod of [
front panel Tor. dont S TRALGHE Fon, moRbns, ooNBuNE eOartBun: o ne

coati ng liquid for formng conductive coating is the one clained I n
any of clainms 2-5. 22. The netABRIRHCDrocessing a front panel for

di spl ay - 90 - ~_device as clainmed in claim20 wherein
the coating |iqui dIPcRPRRTAIDRE t%WHER pilree RT gRedtte dNaR tdGpo ST e
“honogeneous di spersion of silicon alkoxide in water, an acid and an
organi ¢ soffenProvided coatingeligyids IRDHRINY LMMAYSel for display
device as clajped in claim?20 wherejp the coating |iquid . conprising.
transparen?°ﬁ?6?%§tiV%’%%Hﬁ@%%ﬁf%eiLflrﬁ321r°°n1é% cxyacia salt,

(ii) a conductive substance and, if necessary, (iii) at
least one member selected fron non—sedimentafy silica
liquid and silicon alkoxide or -its' derivative. The
coating liquids, when coated on substrates, form thereon
transparent canductive éoatihgs which are excéllent in
transparency, scratch resistanée, permanence properties
ahd adhesion to the substrates and, moreover, excellent in
antistatic effect. In particular, when the coating
liquids for forming conductive coatings mentioned above
are coated by the spray me{hod on appropriate substrates
followed byldrying and/of_firiﬁg, theré are obtained front
panels for display devices, which have excellent regular
reflection reducing effect (non-glare) and antistatic

effect. .

FIGURE 2



coating liquid-claimed in any of clains 2-5, fromwhich the conductive
subst ance. has-been excl uded. '
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