TITLE COATI'NG LI QUI D FOR FORM NG TRANSPARENT CONDUCTI VE CQOATI NG
SUBSTRATE W TH-TRANSPARENT CONDUCTI VE COATI NG, PROCESS FOR NM03$27-3 Tos
PRODUCI NG THE:- SAVE AND DI SPLAY DEVI CE 5 FI ELD
OF THE | NVENTI ON The present invention relates to a coating
l'iquid for form ng a transparent conductive coating, a substrate

W th transparent conductive coatlnp a process for producing the
10 sane and a display device having a front panel conposed of t he
substrate with transparent conductive codifkB. More particularly,
the present invention is concerned wth a coatlng |iquid for formng

a transparent €ONITNE| HEQUHAFPRy FORMING FRANSHARENI: & T&NF COATE R e,

antistatic, 15 electronm netlc shi el ding_and anti-refl ection pro erties,
a0 Subst PUBSTRATE BT BARENT R CORT TG SR0CHSS FO

havi ng & {1 ont panel compas N

(L

transpare conductive coating. 20 BACKGROUND OF
THE | NVENTT ON It is conmon practice to forma transparent
coating . fil m having antiSﬁfﬁﬂﬁ:@#KtHﬁﬂjNvﬁﬁﬂj@Nﬂ on capabilities on
a surface of any of transparent substrates such as display 25 panels of,
for exanple, a cat ﬁ‘}ﬂ?ﬂx@ééﬂtb%.nv%nfthkbﬁr 28¢8Bbs to a c6HRMRG! Biqdi&PEsY
tube and a liquid crystal display for the pur pose of effecting the

reductions of ferating @ e¢hhispalént cof@dcteibecdbaoing! &uslibscsatd agtch
transparent conductive coating, a process for producing: the
10 same and a display device having a front panel composed of
the substrate with transparent conductive coating. More
particularly, the present invention is concerned with a
coating liquid for formiﬁg a tranéparent conductive-coating
which is excellent in, for example, antistétic, |
15 electfdmagnetic shielding and anti-reflection properties, a
substrate having such an excellent transpareﬁt conductive
coating, a process for producing the same and a display
device having a front panel composed of the above substrat?
with transparent conductive coating.
.20
BACKGROUND OF THE INVENTION
It is common practice to form a transpafent coating
film having antistatic and anti-reflection capabilities on
a surface of any of transparent substrates suqh as_displéy
- 25 panels of, for example, a cathode ray tube, a fluorescént
character display tube and a liquid crystal disblay fof.the
purpose of effecting the reductions of static electricity

and reflection at such a surface.



2 Recently, attention is drawn to the influence on human

heal th of el ectromagnetic waves emtted from for exanple, a cat hode
ray tube. Thus, it is desired to not only take _ t he conventi onal
antistatic and anti-reflection neasures 5 but al so shield the above

el ectromagneti c waves and the el ectromagnetic field produced by the
em ssion of . el ectromagneti c waves. 2 One net hod of

shi el di ng, for exampkgeeh bty AMencion 12 GHLLAMANEHLC s HRYRSEETRLI RES

form ng a conductive coat1 ng I ng el ectromagne

on a surfreg1 @ & LR @6t idf walh@ds exaeka. rAofat P&Peeﬁﬁxaﬁ,le,

tube. However, although it is satisfactory for the convention
antistatic conducdaslfod®atdydudd.mb Thitdl, tifteis desistéf B6enb€Shsiy VidNel S
at | east about 10[err] [/ [err] , the 15 conductive coating filmfor

el ect romagnet i ctlsdi cdmireny imist]l antisthade ansuahatere€sestiontie@sutey as
10[err] to 10[err] [ Jerr] . When it is intended to formthe
above condu®ti Vieut also csluitaldy thid mbofrel elestrbmagneest svaves yand tthé he use
of the conventional coating |liquid containing a conductive oxide 20
such as Sb dopeglestrapaanetsc $ieddppdodugednbyxkte, emhesion oft hi ckness

t hereof nust inevitably be | arger than that: of t he conventi onal
antistatic coat$IRFETINAINSHACY Maveshe -anti-reflection effect can be

exerted only when the t hi ckness _of, the conductive coating filmis in
the range of 25 é@&ﬁnm%39Q4;Qﬂxgahﬁldl?ﬁéréPSr@FaPHEeusEh%fa¥¢Nﬁ_

conventi onal conductive oxide such as Sb dgged tin o&&de or Sn doped

i ndi um oxi de i VSTSESTRET T e “5V661 SRITPRATSFt TPENERg 7 (gppductive

10 coating film for shielding electromagnetic wave on a
surface of a display panel of, for example, a cathode ray
tube. However, although it is satisfactory for the
conventional antistatic conductive coating films that the
surface resistivity is at least about 107 Q/ 0, the

15 conduétive coating film for electromagnetic shielding must
have a surface resistivity as low as 102 to 104 Q/ 0O .

When it is intended to form the above conductive
coating film of low surface resisﬁivity with the use of the
conventional coating liquid containing a conductive oxide

20 such as Sb doped tin oxide or Sn doped indium oxide, the
thickness thereof must inevitably be larger than that of
the conventional antistatic coating film. ﬂowever, the
anti-reflection effect can be exerted Enly when the
thickness of the conductive coating film is in the range of

25 about 10 to 200 ng. Thereforé;-the use of the conventional

. conductive oxide %uch as Sb doped tin oxide or Sn doped
indium oxide invdives such the problem that it is difficult
to obtain a cdnq;ctive coating filmtwhich has low surface

v



to obtain a conductive coating filmwhich has | ow surface

3 resistivity and is excellent in electromagnetic shielding and
anti-reflection properties. Anot her net hod of formng a
conductive coating film of | ow surface resistivity conprises applying
a coating liquid 5 for forning a conducgi ve coating filmwhich contains
fine particles, of a ne such s Ag to for oa

1 1'm cont ai hi METHREIARY 0D 5 SHCRLLEECS i elgpEptpatetid SfRidthe |,

rretal particles in a

this method, a d sper.si_on..of .col | oi dal g
pol ar sol vent 3% L%gt&' r}ftlﬁé:tc?‘(%’t PAGPSI6Pirquid for formation of a coating
filmuwhich contai nsArL#tﬂ?er m tt}cfgat"#t ?&n&hys%sconhﬂgrt%é 683ELH % fiﬂh”

t he surface of I Né nme treat with an or

stabilizer ow SHEF RS &@éi%'t’])(r'z.t@' EBRPthQ' Fﬁ!ﬁﬁ?‘ré%é _ @ti n

in order to |nprove the dispersibility of the colToilda ne
particles.5 HouaY &forniify @%‘z‘ﬁx’c‘t&v@oébhﬁﬁln{;' ERMLm whlcﬁ%&e@hiﬂ@mtr@

above coating liquid for formation of coating fil mwhich contains
fine metal parddrdiesldinofa metald@awhaab hg tbathéiapynbdah PatddtclRp
contact each ot her t hrough the organic stabilizer in the coating film
to 20 therelfiilrerbritaidne ltiegdinet mepait pankatkes esh sa andes wdte

the result that the surface resistivity of the coating film . cannot be
| ow. Thus, it swiizesded Iro thasdoethhdat andigpersion ¢Enpelbeidals fineai gh as
about 400[err]C after the formation of the coating filmto thereby
deconpose and Mol @autdclezs isr gampdast pilvereris wpedva?, thaecaomditiag at

hi gh tenperatures f or deconposition and repoval  of t he or gani c,
10 1liquid for formation of a coating film which contains fine

metal particles. In this coatlng ligquid, " the surface of
fine metal particles is treated with an organic stabilizer
such as polyvinyl alcohol, polyvinylpyrrolidone or gelatin
in order to improve the dispersibility of the colloidal

15 fine ﬁetal particles. However, the conductive coating film
formed from the above coating liquid for formation of a
coating film which contains fine metal particles has a
drawback in that fine metal particles contact each other
through the organic stabilizer in the coating film to

20 thereby tend to have large interparticulate resistance with
the result that the surface resistivity of the coating film
cannot be low. Thus, it is needed to conduct heating at
temperatures as high as about 400°C after the formation of
the coating film to thereby decompose and remove the

25 organic stabilizer. However, the heating at high
temperatures for decomposition and removal of the organic
stabilizer encounters the problem that_fusion and
aggregation of fine metai particles.qccur t0'thereby'

deteriorate the transparency and haze of the conductive



stabilizer encounters the problemthat fusion and aggregation of fine

netal particles occur to-thereby deteriorate the transparency and
haze of the conductive 4

coating film Further, with respect to, for exanple, a cat hode ray
tube, the problemis encountered t hat qu&r43/ deterioration I s caused

by exposure to high . tenperature eover e conventi onal

transparent con§O&iRg fl%mcanPﬁE;h‘FFr rr‘i"i:%t‘é‘?“‘r‘l??‘r“gt f‘r‘?*(e % § Sof 3a

t al h t th t d
ggr?|cﬁrgteaZroﬁFﬁhpégcﬁggghugé Eﬁ?géf$B s d%%%gFgﬁg d'éiéyﬁ Iéﬁ&@éron
occurs with the %%%HEgEgﬁgntQE 8$G%H§t$¥1%¥p§$§%e tol%) é?%ﬂ@fééance

of the coating Inrar eriora eby reliability

of the display deV'Cﬁbreover, the copventional tréﬁgﬁé?éﬁizé%ﬂédd¥!§ui'CN
The object of the present invention Is to resolve the above probl ens

of the priom ar koaRdnko© f&'lﬁ\vbgﬁtéz.ﬁﬂﬁé' Pne IBartidiid PR MUUAINGRL as
transparent conductive coating which has surface resistivity as | ow

as about 10[ err gt andBfioes] thé beoblem that e mecaxcad loxiidineig,only in

antistatic, anti-reflection and el ectromagnetic shi el di ng properties
but also in partékudbickl yowahsipstaased Hayi hopisaactian axt eldocanrtion2Q 1y
transparent conductive coating, a process for producing the same and
a di spl ay devi ceormolsidnngcthesawbile tlubstesuwkt that e lcandasianieyt and

conductive coating. _ SUMVARY OF THE | NVENTI ON 25
The coating |iqdiightotrbosmitgancerafsphe cppating film are deteriorated to

10 thereby lower the reliability of the display device.
OBJECT OF THE INVENTION
The object of the present invention is to resolve the

above problems of the prior art and to provide a coating

15 liquid for forming a transparent conductive coating which
has surface resistivity as low as about 102 to 104 Q/0 .
and is excellent not only in antistatic, anti-reflection
and electromagnetic shielding properties but also in
reliability, a substrate having such an excellent

20 tranmnsparent conductive coating, a process for producing the
same and a display device including the above substrate

with transparent conductive coating.

SUMMARY QOF THE INVENTION
25 The coating liquid for forming a transparent
conducﬁive coating according to the present invention
comprises fine particies of a composite metal having an

average particle size of 1 to 200 nm and a polar solvent.



conductive coating according to the present invention conprises fine -

particles of a conposite netal having an average particle size of 1
to 200 nm and a pol ar solvent. - 5
In this coating liquid, it is preferred that the conposite netal

particles be conposed of an alloy of a plurality of netals.

Further, it is preferred that the conp05|t%_nepal 5 particles are fine
metal particles or fimehils spatdmng dilemid, lt dsverefebyed woahl thaving a
standard hydrogen el ectrode potentj al gher thgn that_ of the netal

or alloy netal COMPOSify &?t@&n?ﬁ‘irtt&f’é§st ke’ FPHEOﬁﬁ‘tiaP paRt#E}BE *F ahe fine

alloy particle Accordlng to necessity, the above coating liquid

for formﬁﬁ??%iﬁ§¥'§ﬂé Leonduct i ve coating nay further

[ t | t nh l.ect ed f
stabi | ?ie? cﬁﬁéucffke;-gr%‘i g L e T S,
particles réfl)és kR fine met9 5&9&&&?&@ &t&ﬁéa&fﬂ?y eﬂ‘artlcles

conductive coa present-1nvention conpri

substrate, covered.@ai a %ﬁeﬂhvﬁﬁadacétgﬁdéfa &f&é&ﬁaeié3%¥ode

I ncl udi ng fine partlc es of a conposite netal ‘havinhg an average
particle size @JotbrdtQadORigMert RBaRDEUEL! B¥CEhBChE8a] or & BRPSRELLN the
substrate, and a transparent coating forned on thée transparent

conductive fineaH iconstlidyeesateh@vhagmatatf pagtivkes or tHwlesidower
than that of the transparent conductive fine
alloy particles.

10 According to necessity, the above coating liquid for
forming a transparent conductive coating may further
comprise at least one member selected from among an organic
stabilizer, conductive fine particles other than the
composite metal particles and a matrix.

15 The substrate with transparent conductive coating of
the present invention comprises:

a substrate,
a transparent conductive fine particle layerlincluding
fine particies of a composite metal having an average

20 particle size of 1 to 200 nm, the above layer being
disposed on the substrate, and

a transparent coating formed on the transparent
conductive fine particle layer and having a refractive
index lower than that of the transparent conductive fine

25 particle layer.

In this substrate with transparent conductive coating,
it is preferred that the composite metal pa;ticles be
composed of an al;oy of a plurality_éf metals. Also,- it is

preferred that the composite metal particles comprise fine



25 particle |ayer. In this substrate with transparent

conductive coating, it is preferred that the conposite netal .particles
be conposed of an alloy of a plurality of nmetals. Also, it is
preferred that the conposite netal particles conprise fine

6 nmetal particles or fine alloy particles covered by a netal

havi ng a standard hydrogen el ectrode potengi al hi gher than that of the

metal or alloy . . T, | {51 PRS2 160" cBiedUal BY 8 metal
substrate with ﬁg&%‘r%ﬁ%ﬁ%‘f%ﬁ Ton ucétiévjzl0 odting according to ?he IB?e%ent

invention conprigesnthg St&R%aRd hydrogen eledMIdd Rotent®ad RUGREFAERaA
coating liquid for form ng a 3{ransparent conductive coating,

conprising finecpaetbel €8e metaDiord £LOI@PItR IRt Al having an aver age

particle size of 1 10 to 200 nmand a pol ar sol vent, drying to
thereby form a transpreefirsongbctesye foneproducipr td Gubsltapte, want
applying a coating liquid for form ng a transparent coating onto the
fine particbe |ayansparéehereydicriva cdfing ammmddng toathegrheseny a
refractive index |ower than that of the transparent conductive fine
particle |ayer bmventiomheomprisemrihe|steng af: Wien the coating
liquid for form ng a transparent conductive coating.contains an
organi c stabilizer, PPPL¥ingoonge ek eFiRetldeg @ IPAIRNT ndduiquitars prming
form ng a transparent coatipng contain an acid I

. . . . t hi
process, the COﬂpE%??%pﬁ§$%F ?QHQ'Q§¥¥? coating, comprising fine Bartigles

of a composite metal having an average particle size of 1
10 to 200 nm and a polar solvent,

érying to thereby form a transparent conductive fine
particle layer, and

applying a coating liquid for forming a transparent
coating onto the fine particle layer to thereby form a

15 transparent coating having ‘a refractive index lower than
that of the transparent conductive fine particle layer on
the fine particle layer.

When the coating liquid for forming a transparent
conductive coating contains an organic stabilizer, it is

20 preferred that the coating liquid for forming a transparent
coating contain an acid.

In this process, the composite metal particles
contained in the éoating liquid for fé;ming a transparent
conductive coating may be formed by adding into a

25 dispersant comprising fine metal particles or fine alloy
particles and a polar solvent, a salt of metal having a
standard hydrogen electrode potential higher than that of

the metal or alloy which constitutes the fine metal

particles or the fine alloy particles, thereby the metal



contained in the coating liquid for form ng a transparent conducti ve
coating may be fornmed by adding into a 25 dispersant conprising fine
netal particles or fine alloy particles and a polar solvent, a salt of
nmetal having a standard hydrogen el ectrode potential higher than that
of the metal or alloy which constitufes the fine netal. particles

or the fine aljqy ar&ﬁL add # Eﬂe HBLRkode potential higher than

7 having a sta rogen gtrode pot ential higher than t hat

of the metal qmhl oy ¢y %étcaqn%tr‘ hlﬂ%§, ihechi 8n§§i@utes thdaF itrieC ke aar
the fine alloy particles being depositéed on he fine nmetal particles

or the fine aldgtiRerdd drehe fine alloyTbar&Qemas PeDe® Tegad 1 D duci ng a
substrate with transparent conductive coating according to the

present tHy efined mexAHIpgased clilee sepheofine alloy partapples.ng onto a
substrate a coating liquid for formng a transparent conductive
coating, cBnprisi ngriiée nsecmidiprab@sspdiori preslugingi aesabsoyaparvitties and a
pol ar sol vent, drying to thereby forma transparent conductive
fine par tumpmc condluctive coatiagphyragdingoke i the IBRRASNY or
form ng a transparent coating, the above coating |liquid containing
ions of a 15 inantiiom\gomprisssa r&tﬁyéreéén el ectrode potenti al hlgher
than that of the netal_or alloy which constitutes the fi

particles or the fléﬁp%ﬂ}%gr?ﬂﬁQ|ﬁﬂ§¥?s§§ R eh&oating i?%%%% %ﬁngnimlng
duct f ticl | h

coati ng havi ngt vt %éf&fﬁqiyq%ﬁ%s%ttly%r Eohsi8h . ramprhaite fifR hedg orar e

particle 15 g%a}%héfes J€ fine ALY BLhechBY8E BHE 2! 501 LRUsH SR et al

havi ng a
drying to thereby form a transparent conductive fine

particle layer, and
.applying a coating liquid for forming a transparent

coating, the above coating ligquid containing ions of a

15 metal having a standard hydrogen electrode potential higher
than that of the metal or alloy which constitutes the fine
metal particles or the fine allay particles, onto the
transparent conductive fine particle layer to thereby not
only form a transparent coating having a refractive index

20 1lower than that of the fine particle layer on the fine
particle layer but also cause the metal having a standard
hydrogen electrode potential higher than that of the metal
or alloy which constitutes the fine metal particles or the
fine alloy particles to precipitate on the fine metal

25 particles or the fine alloy particles contained in the fine
particle layer so that the fine metal particles or the fine
alloy particles are converted to fine composite metal

particles.



Hydr ogen el ectrode potential higher than that of the netal or all oy

whi ch constitutes the fine netal particles or the fine alloy particles
to precipitate on the fine metal 25 particles or the fine alloy particles
contained in the fine particle layer so that the fine netal particles
or the fine alloy particles are convegted to fine conposite netal

particles. ] .. . 8 When t he
coating liquid for f¥RRRNEPS F9aHdsardsuid for £orpipgi detEaRTPMELRGN! ai ns
an organi c stabjl] .0t is.. ref.erred that the atjng liquid for
formng a trans%%ﬂ%%%twé CORTIAYG SRS ARaRTIRRHC sg‘%lilzger' %rﬁ-: *hird
process for prqgﬂgf YRS 3L W . kRa ..conductive coating
according to the préehgre% tq%en\?\gr?tttiqgﬁ %6%%{15%%9?%%%%%%5 :){}J:"ansparent

appl yi ng ont o a-sabsid ddhtdisP A RGiki.quid for formng a transparent
conductive coating, conprising fine netal 10 particles, a polar solvent

and an orgafi c stabith&efhird process forYbR8aheihheseypiorma {ansparent
conductive fine particle |ayer, applying a coating |iquid

for formng a tymaspeaenit conductdvel BYatOnahBEoHd Bty a6 bhBredd
transparent conductive 15 fine particle layer to thereby forma
transparent coatnwvenption compriisgsathef saepsveftndex | ower than that of the
fine particle layer on the fine particle |ayer,
deconposi ng t he or gaprlyinghidriteer, sabdthesei agcoating liquidhivulifindng
device of the present invention conprises 20 a front panel conposed of
t he above substd fir@ngRayent conductive coating, comprising fine metal
10 particles, a polar solvent and an organic stabilizer,
drying to thereby form a transparent conductive fine
particle layer,
applying a coating liquid for forming a transparent
coating containing an acid, onto the transparent conductive
15 fine particle_layer to thereby form a trahsparent coating
having a refractive index lower than that of the fine
particle layer on the fine particle layer,
decomposing the organic stabilizer, and heating.
The display device of the present invention comprises
20 a front panel composed of the above substrate with
transparent conductive coating, the transparent conductive

coating being formed at an outer surface of the front

panel.

25 ' DETATLED DESCRIPTION OF THE INVENTTON

The present invention will now be described in detail.

Coating liquid for forming a transparent conductive

coating



transparent conductive coating, the transparent conductive coating

being formed at an outer surface of the front panel . 25

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention wll
now be described in detail. Coating liquid for formng a
transparent conductive . coating

9 The coating liquid for fornina a transparent conducti ve
coati ng accordi ng t @heheoptiésgntigmidnfonnfovming a trahnispereps descri bed
bel ow. The coating liquid for formng a transparent =5
conducti ve coatPnguativedtegting tagcondiqehttd mhenpPresent invephpenswslii ne
particles of a conposite netal having an average particle size of 1

to 200 nm and &ipstabesdesenibed beloYW.rine particles of conposite netal]
The term nology "fine partigles_of a g}gé?o ite netal” 10 used herein
means fine particl eTR€oRPBERRY o 1EE1E NG 2 BrangPageitet 5 s,

At | east t ki ndg of ,netals_constituting the . conposite t al
particles %gy SBnchFﬁgefS?iF{FgeﬁﬁF?ﬁd¥ﬁ$ to theéPFgﬁegﬁ éngFEEEOBf solid
solution, an eutectic NOL.InN 15 te of | i 0 Lon

conbi nati on of cgﬂ‘pﬁi"?g'&s/ gﬁ%e gartl%lneséeﬁﬁiic i %or?qtt %eisnékégn%%glgflé Rt al

ticles. th 4 i onieati t hat |
particles ea%kgéﬁep%]é}:%%% ld%at_ié’rb@ri ﬂoO?'o%)atrﬁrP%nﬁr & ngtagia@ 58fverde. tha

for exanpl €, e growt h of conposite
particles is inpihibt gdrtIBUSs P dnRddAltid infataQfy the 20 conposite netal
' h f :

particles is high in that, for exanple, _
The terminology "fine particles of a composite metal"
10 used herein means fine particles composed of at least two
kinds of metals.

At least two kinds of metals constituting the
composite metal particles may be in the form of any of an
alloy in a state éf solid solution, an eutectic not in a

15 state of solid solution and a combination of an alloy and
an eutectic. In these composite metal particles, the metal
oxidation and ionization are inhibited, so that, for
example, the particulate growth of composite metal
particles is inhibited. Thus, the reliability of the

20 composite metal particles is high in that, for example,
their corrosion resistance is high and the deterioration of
their conductivity and light transmittance is slight.

Examples of such composite metal particles include
those composed of at ieast two kinds of metals selected

25 from among metals such as Au, Ag, éd, Pt, Rh,-Ru, Cu, Fe,
Ni, Co, Sn, Ti, In, Al, Ta and Sb. Preferred combinations
of at least two types of metals include, for example, Au-
Cu, Aé—Pt, Ag-Pd, Au-Pd, Au-Rh, Pt_-P_d, Pt-Rh, Fe-Ni, Ni-Pd,

Fe-Co, Cu-Co, Ru-Ag, Au-Cu-Ag, Ag-Cu-Pt, Ag-Cu-Pd, Ag-Au-



their corrosion resistance is high and the deterioration of their
conductivity and light transmttance is slight. Exanpl es of such
conposite netal particles include t hose conposed of at |east two
kinds of netals selected 25 from anong netal s such as Au, Ag, Pd, Pt,

Rh, Ru, Cu, Fe, Ni, Co, Sn, Ti, In, A, Ta and Sb. Preferred

conbi nati ons of at least two types off@etals include, for exanple, Au-

Cu, Ag-Pt, Ag-Pdg Ay P%kn- Bi=Bd, Ry-Bo-rhe- Me-NN-p&Y, Fe-Co-F&-404
Cu- Co, Ru-Ag, s Aﬁ?‘%@%% ,BttAg.é@?%d,BEA‘g‘f;‘Au- 4
10 Pd, Au- RpwPéo-Ag Pt-Pd, Ag-Pt-Rh, Fe-N -Pd, Fe-Co-Pd and
Cu- Co- Pd. In the present invention, it is preferred that the
conposite metal partixd ehdorsygmsdaventdonal ity isf paefebrepfiutbhatt yhef
netals. Also, it is preferred that the conposite netal particles
conprise fine netcadpoedtd aletmloparticlesnbeatbupopedt &l a8 abley edf by a
netal having a standard - hydrogen el ectrode potential higher than that
of the netal5 plwrldltwpirstedals.10A1lso, itThesprebapbedtehaptEpe
particles can be produced by the . _follow ng conventional processes.
(i) One process aosmesises mstal Paxssgies epmprisesfineAetgl Rfeiamtes or
plurality of netal salts in a m xed sqQl vent of ag al cphol and ter.
c

In this process,tide B 1% AeEtigle§eFOVREGIDBY aBdBRTAL cBREHRY 3 o5 R ty.
Ex | f i tab duci ts incl f, | f at
r Fand: um ci & r ety aroge A e autie btearial nighedSapn  sdh Al e detal

hypophosphltg. tﬁg%ﬂhkggggﬁgh'nay

10 These composite metal particles can be produced by the
follo%ing conventional processes.

(i) One process comprises simulténeously or
separately reducing a plurality of metal salts in a mixed
solvent of an alcohol and water. In this process, a

15 reducing agent may be added according to_necessity.
‘Examples of suitable'reducing agents include ferrous
sulfate, trisodium citrate,j tartaric acid, sodium
borohydride and sodium hypophosphite. Heat treatment may
be conducted in a pressure vessel at about 100°C or higher.

20 (ii) The other process comprises providing a

| dispersion of fine metal particles or fine alloy particles
and causing fine particles or ions of a metal having a
standard hydrogen electrode potentiai higher than the fine
metal particles or the fine alloy particles to be present

25 in.the-dispersion to thereby precipitate the metal of
higher standard hydrogen electrode potential on the fine
metal particles and/or the fine alloy particles. Further,

a metal of higher standard hydrogen electrode potential may



‘be conducted in a pressure vessel at about 100[err]C or higher. 20

(ii) The other process conprises providing a di spersion of fine netal
particles or fine alloy particles and causing fine particles or ions
of a nmetal having a standard hydrogen el ectrode potential higher than
the fine metal particles or the fine alloy particles to be present 25
in the dispersion to thereby precipitate ? e netal of gher standard
hydr ogen eIectr%%ediﬁﬁ%#ﬁ¢4u°QN¥QQN¥hQﬁu9btalnfﬁbF@W@BéﬁFFCW@Eaénd/or t he
fine alloy partlcles Furt her, a netal of higher standard hydrogen

el ectrode” pot erP®#afF! ?%@S be deposited on the thus obtained
conposi te netal

h%drogen el ectrode Thgaéb%f%ﬁ?rf%ﬁ’ %tmﬁ%q}y Hzﬂ%ﬁ%ﬁgf:g 8%%322?:18 t he
Tetals, differ SREoBEluh e O e, HRSonBRRInk NERE above

met al s, THeen e maxi num's

potentlal adt g;Fra t p lal) is
preferably at J:; %i‘g%%% gﬂ&l@i stil e;?r efselglgjb%;} gtggsgag%ggél eV. The
metal exhi bitingetdes, 1§ sA@pddainsdandal dHY d09enmekeahtade RO&S ér’il' s

preferably present in the conposite netal particles in a weight ratio

(metal exhi biti&pedtrod@xbdiEntsizandad thedmgaameal e¢hhdded hydrogen
potential/conposite netal) ranging from0.05 to 0.95. Wen this

wei ght ratio i selessréd@npddiftialljeXeeedeRrahly btmiyast50.06cav &ahat t he
oxi dation and ionization inhibiting effect of the conposite netal is
too slight to cetnill prefdmpiend at least 0elli &Hi.| | Theembinteaghibiting the
10 maximum standard hydrogen electrode potential is preferably
present in the composite metal particles in a weight ratio
(metal exhibiting the maximum standard hydrogen electrode
potential/composite metal) ranging from 0.05 to 0.95. When.
this weight ratio is less than 0.05 or exceeds 0.95, it may
15 occur that the oxidation and ionization inhibiting effect
of the composite metal is too s;ight to contribute toward a
reliability enhancement.
It is preferred that the above metal exhibiting the
maximum standard hydrogen electrode potential be abundanf
20 in the surface layer of the composite metal particles. The
presence in abundance of the metal exhibiting the maximum
standard hydrogen electrode potential in the surface layer
of the composite metal particles inhibits the oxidation and
ionization of the composite metal particles to thereby
25 enable suppressing the particulate growth attributed to,
for example, ion migration. Further, these composite metal
pafticles have high corrosion resistance, so that the
deterioration of conducﬁivity and light transmittance can

be Suppressed.



I't is preferred that the above netal exhibiting the maxi mum st andard
hydr ogen el ectrode potential be abundant 20 In the surface | ayer of the
conposite netal particles. The presence i n abundance of the netal
exhi biting the maxi num standard hydrogen el ectrode potential in the
surface | ayer of the conposite netal{particles inhibits the oxidation
and I oni zati on t | . rid t '
enabl e suppressing t eep%??if%%?cat?aeé%éo% %laz%?roltflb(l}!th%%et g?hggégméf%l%é%}(anpl e,

ion mgration. G {iefes t;fiﬁ%‘i’ex%li}ipsﬂah%e@tf%m 1 to PBblLhR! escfrpye high

corrosion resistance, so t he deterioration of conductivity and

light transmtt@Refekably, 2 tde/SHARr ewhRe the average particle size of
12 The average particle size of these conposite netal

particl es prefatlodl yonpesiase fietall gaarti0Q esmexskiels 200 nmpreherably, 2 to
70 nm Wen the average particle size of t he conposite netal

particl es elceeadss@ficivn dhelighi adys diet metadf becghesbjatde vetchebslspnes

| arge to thereby not only lower the light transmttance of the
particle nely eonlyitlowen therldadd thensaisteheecof. tidapatviele when
the substrate with the coating containing such particles is used as,
for exanple, a ¥a¥eR Pihalsy ncxeawsdEbeapaggbéhereof. | t Theyeberer when
the resolution of the display jnmage is ) deteriorated. On the, ot her,
hand, when the HRRreiRSHEe dig¢h the coprdngs CPREALBIPSSPREN RRABFLIHERS i %S es

[ Lose 1han LML e ot BRI S (UL SUELSTSel LOMB, Shar el Tercase
150 LeS B AP ATLOAT, SR LY et BEuBELS e 10
deteriorated. On the other hand, when the average particle
size of the composite metal particles is less than 1 nm,
thé particle layver suffers from a sharp increase of surface
resistivity, so that it may occur that a coating having a

15 resistivity value as low as capable of attaining the object

of the present invention cannot.be obtained.
[Polar solvent]

The polar solvent for use in the present invention is,
for example, any of water; alcohols such as methanol,

20 ethanol, propanol, butanol, diacetone alcohol, furfuryl
alcohol, tetrahydrofurfuryl alcohol, ethylene glycol and
hexylene glycol; esters such as methyl acetate and ethyl
acetate; ethers such as diethyl ether, ethylene glycol
monomethyl ether, ethylene glycol monoethyl ether, ethylene

25 glycol monobutyl ether, diethylene glycol monomethyl ether
and diethylene glycol monoethyl ether; and ketones such as
acetone, methyl ethyl ketone, acetylacetone and acetoacetic

esters. These may be used either individuailj or in

combination.



[ Pol ar sol vent] The pol ar solvent for use in the present

i hvention is, for .exanple, any of water; alcohols such as nethanol,
20 ethanol, propanol, butanol, diacetone alcohol, furfuryl al cohol ,
tetrahydrofurfuryl alcohol, ethylene gl ycoI and hexyl ene gl ycol;
esters such as nethyl acet ate and et hyl acetate; ethers such as

monoot hyl - other - ot HRER nggw@aa%asb%‘%é thorh: cFlLEDE 0 V0|
monomet hyl et heg gnduct £ dﬁ,g:]a%t bggyﬁ\gg,e%}aeghnﬁeeagamvétbﬁie S ket anes

such as ace one, tone, acetylacetone and "acetoacetic

esters. These JBy.La-yisf q1 mﬁbgggglMeegllﬁartlclégnblnatlon
13 Thi s coatlng I qui for form ng a transparent conductive

coating may contain gefgicdd \6r fduitapald ceh8tictive @iherpihaicide shove
conposite netal particles. Exanpl es of SU|ta5?e conductive fine
particl es ofherthard tHrcdfp v asithe patraicpast intksde nedmmenloommonl y

enpl oyed transparent conductive particul ate inorganic oxi des and
particul at e cardMployed transparEmt abadectisaspartentutave uaiowgarparti cul ate
I norgani c oxi des include, for exanple, tin oxide, tin oxide doped 10
with Sb, F or Rxidel wmdxaddidulditencexibds-doped with Sn or F,
antinmony oxide and | ow order titani um oxide. The_aver age
particle size of theThd@kotoidpasPes entneonductyye: parescplater Hpgaiyes

from1l to 200 n stil] pr ef er abl from2 to_ 150 pm
ngdes 1nclude, for exam ¥1e tin oxgde, t{h oxide doped

10 with Sb, F or P, indium oxide, indium oxide doped with Sn
or F, antimony oxide and low-order titanium oxide.

The average particle size of the above conductive fine
par£icles preferably ranges from 1 to 200 nm, still
preferably, from 2 to 150 nm.

15 The above conductive fine particles are preferably
contained iﬁ the coating liquid in an amount of not greater
than 4 parts by weight per part by weight of the composite
metal particles. When the amount of the conductive fine
particles exceeds 4 parts by weight, it may unfavorably

20 occur that a conductivity lowering results to thereby céuse
a deterioration of electromagnetic shielding effect.

The incorporation of the above conductive fine
particles enables formation of a transparent conductive
fine particle layer having enhanced transparency.

25 Moreover, the incorporation of the above conductive fine
particles enables producing the substrate with transparent
conductive coating(at lowered cost.

The coating liquid for forming transparent conductive

coating according to the present invention may contain a



15 The above conductive fine particles are preferably - cont ai ned
in the coating liquid in an anmount of not greater than 4 parts by

wei ght per part by weight of the conposite nmetal particles. Wen the
amount of the conductive fine particles exceeds 4 parts by weight, it
may unfavorably 20 occur that a conductivity lowering results to thereby
cause a deterioration of electromagnedi c shielding effect.

The i ncor por at i,ggtﬂxté'&n V6 GANAMEHME @ bindePabEi 6b8GuEPaPE eBine
formati on of a transparent conductive fine particle layer having

enhanced transpgsepey]es 25rt Mr @MY Sforndtd dr&F Roeatbaning. t Mehadonetrix
conductive fine particles enabl es producing the substrate with

transparent  cofeodesti Ve seatéribiat domprised odssilica and is, Thercoating
liquid for form ng transparent conductive coating according to-the
present inventi@rampYe £oamh@i of chydrolytic polycondensates from 14
matri x conponent which acts as a binder of conductive fine particles
after the f8&rnabroanosilheon cxdripaundshisuiaitas alkoxysidapeaensilscic acid
preferably conposed of silica and is, for exanpl e, any of hydrolytic
pol ycondensat espblynondensaten sthtaiored dnp sladdskad deRngs agnRewy sFPhnksons
silicic acid pol ycondensat es_ obt ai ned by deal kal i zi,ng aqueous )

sol uti ons of alkali metal s1licalies KN CCRIPAgTPELPAs. THIS MRAEFHX
may be contained in the coating Jiquid in an amunt of 0,01 to.0.5
part by weight ,m%YelPﬁr‘é‘aNj‘,al%e.%Sl’?gt > FRIRG A §B; §ht 2P part Byt
wei ght of the conpgsite tal part.icles, n,Qr gani I1izer
may be containeHoiﬁ'%hBaE é?YH@elght'Iqﬁﬁﬁ%fqhﬁylfgfgﬁnggagf?a gﬁgfg%t

CO”dUCt'Ve1%Pat&29ghE per part by weight of the composite metal particles.

An organic stabilizer may be contained in the coating
liquid for forming a transparent conductive coating in
order to improve the dispersion pérformance of the
composite metal particles. Examples of suitable organic

15 stabilizers include gelatin, polyvinyl alcohol,
polyvinylpyrrolidone, oxalic acid, malonic acid, succinic
acid, glutaric acid, adipic acid, sebacic acid, maleic
acid, fumaric acid, phthalic acid, citric acid and other
polybasic carboxylic acids and salts thereof, heterocyclic

20 compounds and mixtures of the above compounds.

This organic stabilizer may be contained in the
coating liguid in an amount of 0.005 to 0.5 part by weight,
preferably, 0.01 to 0.2 part by weighf per part by weight
of the composite metal particles. When the amount of the

25 organic stabilizer is less than 0.005 part by weight,
desirable dispersion performance cannot be realized. On
the other hand, when the amount of the organic stabilizer
is larger than 0.5 part by weight, a conduétivity'

deterioration may result.



order to inprove the dispersion performance of the conposite netal
particles. Exanples of suitable organic 15 stabilizers-include gelatin,

pol yvi nyl al cohol, pol yvi nyl pyrrol i done, oxalic acid, malonic acid,
succinic acid, glutaric acid, adipic acid, sebacic acid, nmaleic
acid, fumaric acid, phthalic acid, citr| %CId and other pol ybasi c
carboxylic acids and salts thereofh-hetero ycI|c -ounds and

m xtures of the above SURgigaie Wit ‘ '*r may be
contained in the coating liquid in an anDunt of 0.005 to 5 part by

wei ght , pr ef erEg suls trptey wi-th ﬁ&PPSB?rﬁEFgﬁPnﬁBFtb‘é?tc?ﬁ/tm ot
of the conposite netal part,cles. \Wen a nt.of .the ni c
stabilizer is | Hﬂﬁﬁ?q§(ﬁﬂ¥ FPnbylié gﬁtgnscrlbeﬁeé?r%ﬁﬁﬁ}%iéglﬂﬁbion

per f or mance cannot aliz and when _t he quﬂPt of

the organic stabili "dHe 'S %§qaﬁﬁb&FtPh%ﬁaBS§aﬁ§Pp By ghye <ea
conduct|V|tg qﬁJ k{eg{ %E?h %QeHEXoﬁesglEraHﬁ%?rent co?ductlve fine

15 ranspar con Ive coa

substrate with n
i nvention wiIIE escrﬁ%éﬁ etagﬁg ?hé gaPElCles 0£h§(?%§ substrate

with tranSpareQﬂet@ln@iéQﬁ'n\éeaﬁoé%ﬁ}ﬁge Baftithe pigsedt 1 weHdPhm,a
transparent conductive fine particle layer including fine particles

of a conpositepreferaBilsl 2h@w N9 an aveaagpopaedtosl & siBecite SRR BM
preferably, 2 to 70 nmis disposed on a substrate such as a film
sheet or other fidndi shemmderobthkeasapliiagtinade 40 gtassymmlamtiat her
mat eri al . The conposite nmetal particles are the sanme as

10 ceramic or other material.

The

The composite metal particles are the same as

described above.
[Transparent conductive fine particle layer]
The thickness of the transparent conductive fine

15 particle layer is preferably in the range of about 5 to 200
nm, still preferably, 10 to 150 nm. When the transparent
conductive fine particle layer has a thickness falling
within the above range, a substrate with transparent
conductive coating having excellent electromagnetic

20 shielding effect can be obtained therefrom.

According to necessity, this transparent conductive
fine particle layer may further comprise at least one
member selected from among conductive fine particles other
than the composite metal particles,_a matri# and an organic

25 stabilizer. Examples thereof are as described above.
[Transparent coating]

In the substrate with transparent conductive coating

of the present invention, a transparent coating having a

refractive index lower than that of the above-transparent



descri bed above. [ Transparent conductive fine particle |ayer]
The thickness of the transparent conductive fine 15 particle layer is

preferably in the range of about 5 to 200 nm still preferably, 10 to
150 nm Wen the transparent conductive fine particle layer has a

t hi ckness falling wi thin the above range, a substrate with
transparent conductive coating haviighg excel |l ent el ectronmagnetic 20
shielding eff . i e . - r di to
necessity, th?:(s&id%g%s} ?{%r ggﬁacgﬁgﬁé{’]%eié&& 9 i%oerrrbeédr tﬁr@ﬁzgefl%l g}%?‘ SR%?“

further conprigeacti®@SEifRCparticldEIRGE, Sel ected from anong conductive
fine particles. other than the conposite netal particles, a matrix and

an organic 25 st khaeknesEX8RPLRE EHENEQT L AR RS UdhadAhave.
[ Transparent coati ng] In the substrate with transparént

conductive copliefgerably 8h the pABSENSE | AEN i50),tA Jgoapgpakertjcoating
havi ng a refractive index |ower than that of the above transparent

16 cénduptriefertbig, paot tel 200 ayer is formed on the transparent
conductive fine particle |ayer. The thickness of the forned
transparent coatin§hiis transppreftrabhying iheforamge fifomlaoyt 050 to 300 nm
still 5 preferably, 80 to 200 nm This transparent coating is
formed from appospanic oxidesgautlk axisfebicaucitidandia pod, ztirtenia anda
zirconia or a . conpound oxi de_thereof. In the present invention,

especi al |y, aSSFPPeadpazédectaerert congdsEe dgrasgptofinvention,

especially, a silica based coating composed of any of
10 hydroly%ic polycondensates from hydrolyzable organosilicon
compounds and silicic acid polycondensates obtained by
dealkalizing aqueous solutions of alkali metal silicates is
preferably used as the above coating. The substrate with
transparent conductive coating provided with this
15 transparent coating exhibits excellent anti-reflection
pérformance.
The above transparent coatiﬁg film may contain
additives such as fine particles of low refractive index
~composed of magnesium fluoride and other materials, dyes
20 and pigments according to necessity.
Process for producing substrate with transparent
conduétive coating -
The process for producing a substréte with transparent
conductive coating according to the present invention will
25 Dbe illustrated below. |

First process for producing substrate with transparent
conductive coating



10 hydrol ytic pol ycondensates from hydrol yzabl e organosilicon

conpounds and silicic acid pol ycondensat es obtai ned by deal kal i zi ng
aqueous solutions of alkali netal silicates is preferably used as the
above coating. The substrate with transparent conductive coating

provided with this 15 transparent coatith@ exhibits excellent

anti-reflection Th8® %P%gagg cess for rodﬁgl Pagfﬁﬁbg?ﬁﬁﬁga%gpﬁ coating

film my contal n SUC ne par es O ow refractive

i ndex &éeﬂf@%&m&‘efw@da@qnanﬁcewa&ngatsr tRL Spréy¥&se 20

and plgnents acco I'ng to necessit Process for Droducl ng

substrate w th {4e880P6€Nkomprises the @@Rghdchirve coating The
process for producing a substrate with transparent conductive coating

according to the prespplyinyesit®mn Wibdstrdre e doatiar atgdibefow. forming
First process for producing substrate with transparent

conducti ve boatangransparent conductive coating, comprising fire particles
The first process for producing a substrate with t ranspar ent
conduct i ve coatefgp acompal e teettdie havdggnen averagavepartbnleosprésef 1 he
steps of: applylng onto a substrate a coating liquid for formng
5 a transpar entt@of@RcEn e catlHGr éeRyERsi-ng fine particles of a
conposite netal having an average particle size of 1 to 200 nmand a

pol ar sol vent, drying ¢ 9 Hirieby H@b? EPReRAEFRAsFAPERECEYRIGERR Ve
fine partﬂéitlcfge{ayégvjand

10 applying a coating liquid for forming a transparent
coating onto the fine particle layer to thereby form a
transparent coating having a refractive index lower than
that of the fine particle layer on the fine particle layer.

[Coating liquid for forming transparent conductive

15 coating]

The coating liquid for forming transparent conductive
coating f;r use in the first process of the present
invention comprises fine patticles of a composite métal and
a polar solvent.

20 Those as described hereinbefore can be used as the
above composite metal particles of the coating liquid for
forming.transparent conductive coating. These composite
metal particles may be formed by adding to a dispersion
comprising fine metal particles or fine alloy particles and

25 a polar solvent a salt of metal having a standard hydrogen
electrode potential higher than that of the fine particles
(metal or alloy) constituting metal or alloy metal during
the preparation of the coating liquid for forming

transparent conductive coating to thereby cause the metal



410 : applying a coating liquid for formng a transparent coating
onto the fine particle layer to thereby forma transparent coating
having a refractive index | ower than that of the fine particle |ayer
on the fine particle |ayer. [Coating liquid for formng
transparent conductive 15 coati ng] 18 The coating liquid for

form ng L1 anspar g0l s SGNIUEtiNara nyal@ihl 1A - aiie o eheat hELnOL OCR23

of the present n co ine partic a conposrté

metal and EEBE'BE gggvffﬁe égkiclestﬁSHEE%%d%inQeﬁ%EBQegrh&if&QbefOre

can be used as t ove conposite ne particl é&s of the coatinhg

liquid for hQEHN NGt HRES P i e A | it ARiaNg paTBEE Ee§ 0FPOEKE €
nmetal particles may be forned by adding to a di spersion conpri si ng

fine netal partieghas alibingastiOVepar tFidlL et pdrtialpsl anpioy¥@nina
salt of netal having a standard hydrogen el ectrode potential higher
than that of & hethiiBefpamhtib®Scan be (dBtipsell 'off loyenberstelettag fesmal or
al l oy nmetal during the preparation of the coating liquid for form ng
transparent condambhgemebalsngutln adekebAgaukt thte Rbt alu, Fe, Ni, Co,

18 havi ng a standard hydrogen el ectrode potential higher than

that of the fineSpartTicl &, chhstTautSmpnietRal- oThel Ifape alloynpearticbes
precipitate on the fine netal particles or the fine alloy particles.
Fine netal parti®f¥sbengpopesed of & eophinadiiamn ofn atadepetcbyiposembers a
menber sel ected from anong netal s such as Au, A%, Pd, Pt, Rh, Cu, Fe,
Ni, Co, snse¥pcted fypm agongthese metaffe filhe 18 PE§LpEFed cFhat

may be co d of ac i natj on of | east t. me
y npq%F these Ege metal or alloy partfgies

gg%%Sa particle.size of
1 to+*200 nm, especially, 2 to 70 nm. Moreover, the fine
composite metal particles may be formed by adding to the
oStained dispersion of composite metal particles a salt of
metal having a standard hydrogen electrode potentiai higher

15 than that of the metals constituting composite metal
particles to thereby cause the metal having a standard
hydrogen electrode potential higher than that of the metals
constituting composite metal particles to precipitate on
the composite metal particles.

20 Any of the same polar solvents as mentioned
hereinbefore can be used in the coating liquid for forming.
transparent conductive coating.

The difference between the standard hydrogen electrode
potential of the precipitated metal and that of the metal

25 constituting fine metal or alloy particles is preferably at
least 0.05 eV, still preferably, at least 0.1 eV. The
metal to be precipitated is generally added in the form of
a sulfate, a nitrate, a hydrochloric acid-salt, an organic

acid salt or the like. It is preferred that metal ions be



sel ected fromanong these netals. It is preferred that 10 these fine
metal or alloy particles have a particle.size of 1 to 200 nm
especially, 2 to 70 nm Moreover, the fine conposite netal particles
may be formed by adding to the obt ai ned di spersion of conposite netal
particles a salt of met al having a dt@ndard hydrogen el ectrode

pot ent i al hi.ghegddéé cbNafet ﬁggﬁg{:ﬁf@ﬁ {Rt A Sk Qi IdAItd G GRS a8 ey

particles to there cause t havi ng a standard hydr ogen

el ectrode potentiedlynhi ghepethaniyhag. of té he. IRIBHS by weiR@RSt iihlideths of
conposite netal particles to precipitate on t he conposite netal

particles. 20 metal, fey phrthByswatgipol6f Sty emtalaomaillliogngdrticles.
her ei nbefore can be used in the coating liquid for formng t ranspar ent

conductive coating. In the presé&he dihfréptiome tied wEime tdmnisaindametdaldr ogen
el ectrode potential of the precipitated nmetal and that of the netal

25 constit @i npafitielest akeopreféngblbarcontained ipr dfher sniplogted coatihgast
0.05 eV, still preferably, at least 0.1 eV. The _netal to be
precipitated isldanddafpy Adumingntraespayenbiconductiye; goesiag dmiptrat e,

a hydrochloric acid-salt, .an organic acid salt or the like. It is
preferred that gensentgasipe of 0.05 to 5% by weight, still preferably, g

added to the dispersion_in an ampunt of 0.05 to 19 parts by wei ght ,
especially, O. 1°t'g 69925a£¥ of F_ght, in terms of netal, per part by

veLgt of Fine et g2l aLiner HELEY for romuiva, Wb isherive
ot | oo TP °dc8aR1 HeOnay be bbPHA A Oh LHANNG IS HIRA R LT Behie
than the above composite metal particles. The same
conductive fine pa;ticles as mentioned hereinbefore can be
uséd in the coating liquid for forming transparent
conductive coating. These conductive fine particles may be
15 contained in the coating liquid in an amount of not greater
than 4 parts by weight per part by weight of the composite
metal particles.
Further, the coating liquid for forming transparent
conductive coating may be doped with, for example, a dye
20 and a pigment so that the transmittance of light through
the coating becomes constant over a broad wavelength zone
of visible radiation.
The solid content (total amount of composite metal
particles and additives such as optionally added conductive
25 fine particles other than the composite metal particles,
dye and pigment) of the coating ligquid for forming
transparent conductive coating for use in the present

invention is preferably not greater than.15% by weight,

still preferably, in the range of 0.15 to 5% by weight,



concentration of 0.05 to 5% by weight, still preferably, 0.1 to 2% by
wei ght . This coating liquid for form ng transparent conductive
10 coating may be doped with conductive fine particles other t han

t he above conposite netal particles. The sane conductive fine
particles as nentioned hereinbefore can used in the coating liquid
for form ng transparent conductive Coatin These conductive fine

particles may BRI inteh@GGoE Y. n foKe eX88PL Ry EbﬂuthW?P%&ﬂ%Mhﬁﬁnthﬁ not
reater t han, 4 part i ght _per part by_wei ght  of the conposite
?ret al particl ec'sc.’aa}:lng %'1qusié3)lé6’\lgﬂ’?g‘te dgﬁgegﬁéPPnéfl glﬁgﬁl‘dl?’érc‘?”&‘?ﬁ%%s

t ranspar ent conductive . coating may, be.doped with .for exanple,, a dye
20 and a pi g &6 (GEAPFIES Peied PRARCEIEP CrBhe ¢t ctiprihe coatting
coating becongﬁhﬁggftant over a broad wavel ength zone of visible
radi ati on. " The solid content (total anount of conposite neta

particles gnd addi tine e 2Rl 938l4iY %Qgegomﬂgc&%gsepéée gfine

particles other than the conposite net particles, ye and pi gment)
of the coatinGdddiitd JePleda®@iMghfay conth@ASRMNEREI £ detft GRAlAHg for
use in the present invention i's preferably not greater than 15% by
wei ght , . Hddd ay of erialley. aiffekheheangemat i6n 16f tthd %dut WR} Eitim.

20 taking into account, for exanple, the flowability of the

coating |iquid and Althadigpecsiventdbnglandkai xCRAPEONEALS can be SHAY afs
conposite netal particles contained in the coating l'i qui d. 5

The above coatthey matauiixd cohopohentri njtt ianspafented in the present

10 invention that use be made of a silica based matrix
component .

‘Examples of suitable silica based matrix components
include hydrolytic polycondensates from organosilicon
compounds such as alkoxysilanes, silicic acid

15 polycondensates obtained by dealkalizing aqueous solutions
of alkali metal silicates and coating resins.

This matrix component is preferably contained in the
coating liquid for forming transparent cénductive coating
in an amount of 0.0l to 2% by weight, still preferably, 0.1

20 to 1% by weight per part by weight of the composite metal
particles.

Still further, the above-mentioned organic stabilizer
may be contained in the coating liquid for forming
transparent conductive coating in order to improve the

25 dispersion performance of the composite metal particles.

Although the amount of added organic stabilizer
depends on, for example, the type of the organic stabilizer
and the particle size of composite metal particles, the

organic stabilizer may be contained in the coating liquid



conductive coating nmay contain a matrix conponent which acts as a

bi nder after the formation of the coating film Al t hough
conventional matrix materials can be used as the matri x conponent, it
is preferred in the present 10 invention that use be nmade of a silica
based matri x conponent . Bxanpl es of suitable silica based
matri x conponents |

i_ncl h
organosi |l i con — mpmgﬁﬁdéggacﬁgég#%ibxpoéﬁy%%gg?&?ﬁhﬁ%i %rrgegegab}ér, _
pol yeondensat esqoghaiBeg BYo0eel 50! 2l stk Je Pigr e B weltshe or el a kall

metal silicates and coating resi _ o s “matri'x conponent is
preferably contgbpgeshBe!l RBtal par€Peiédg lvph dHOTanlHE RE RN

conductive coating in an anount of 0.01 to 2% by weight, still
preferably, 0.1st3Bill9z&% by Lesghth@ero P03 durtvbwhieieht hacgampegiete
met al particles. Still further, the above-nentioned organic

stabilizer 5 dispebkeioanparfetmancée heamost iy tdajuized.or Coothien@ther
transparent conductive coating in order to inprove the 25 dispersion
per f ormance of hbhadcowhesi thenenalinpaof i thesrganic stabilAlzehough laheger
anount of added organic stabilizer depends on, for exanple, the type
of the organic thabi Di.2epart byaweighie, parednduc sividyodeferniosiatd ome maly
particles, the organic stabilizer may be contained in the coating

| iquid result. 21 in an amount of

0.005 to 0.5 part by_wei ght, preferabl . 0.01 to 0.2 part by weight
per part by wei ght obeﬁgver' 1tcbﬁp8§¥§%¥¥ﬁﬁeﬂhiﬁuqh?ﬂ§8§almﬁgh t he anount

of the orquic concentrations of alkali metal ions, ammonium ion,
| polyvalent metal ions, inorganic anions such as mineral
acid anions and organic anions such as acetic acid and
fo?mic acid anions which are present in the coating liquid
for forming transparent conductive coating for use in the
15 present invention and which are liberated from the
particles be not greater_than’lo'mmol per 100 g of all
solid contents contained in the coating liquid. In
particular, inorganic anions such as mineral acid anions
are detrimental to the stability and dispersion of
20 composite metal particles, so that the lower the
concentration thereof is desirable. When the ion
concentration is low, the dispersion condition of the
particulate components, especially, conductive fine
particles contained in the coating liquid for'forming
25 transparent conductive coating is excellent,.and a coating
liquid in which substantially no aggregated particles are
present can be obtained. A monodisperse condition of the
particulate components in this coating 1iqhid is maintained

during the step of forming the transparent conductive fine



stabilizer is less than 0.005 part by weight, desirable 5 di spersion

per f ormance cannot be realized. On the other "~ hand, when the anount of
the organic stabilizer is |arger than 0.5 part by weight, a
conductivity deterioration my result. Moreover, it is
preferred that the total of 10 concentrgbi ons of alkali netal ions,

anmoni um i on, | yva ent tal jons, |noraan|c ani ons su§h as mnera
acid ani ons andp%¥§%£f% gﬁﬁﬁ' IﬁbePPbag rgoghge particles; are i d

Fransparent cordRReTyEcl [#f‘h“%“’atég% ' Yipucrivg, ERBS! AL LN faver
whi ch are Ilberfaﬁge%r rﬁh coa zﬂglri db%o E°gﬁ?ﬁéeﬁ¥ %E%%g?gnnl per
con n

100 g of all ehts co aln e coa

t I I (o]
particular, inog St Ity aﬂ§P§%§1%b“%k% a%%b%oﬁew B8n concdh ?tlon.

detrlnental to t persion o conposite ne
particles, go that t’bﬁe'@&ﬁduéthﬁve £finL PEANINAS Qchhgseethel éoﬂﬁééié@' e.

When the ion concentration is |low, the dispersion condition of the

particul ate conpeteDtSaresdesd Adry beC andEoirnle BiBfersed RAALATISSed in
contained in the coating liquid for formng . 25 transparent conductive

coating i s excethentramswhrertoaidndpctive Ifb.qal parniahechagabstanied! £iyomo
aggregated particles are present can be obtai ned. A nonodi sperse
condition of thehe aboparedating dicgwigorénilowi Aonhtenceatragidn qusa flsat
mai nt ai ned during the step of forn1n%.the transgarent conductive fine
22 parti cl€he aeansparant sianduss iyggiagat parparieclagenrean have

observed |? the trans farent conduct i ve flne garticle | ayer
0 equivalent conductivity with the use of a smaller amount of

conductive fine particles than in a transparent conductive
fine particle layer in which conductive fine particles are
aggregated with each other. Further, hence, a transparent
conductive fine particle layer which is free of point

15 defect and uneven film thickness attributable to mutual
aggregation of particulate components can be formed on a
substrate.

The method for deionization for obtaining the above

coating liquid of low ion concentration is not particularly

20 1limited as long as, finally, the ion concentration of the
coating liquid falls within the above range. However, és
preferred deionization methods, there can be mentioned one
in which either a dispersion of particulate components as a
feedstock for the coating liquid or a coating'liquid

25 produced from the dispersion is contacted with a cation
exchange resin and/or anion exchange resin, and another in
which the above dispersion or liquid is cleaned with an
ultrafilter membrane:

[Formation of transparent conductive fine particle layer]



formed fromthe coating liquid for form ng transparent conducti ve
coating having the above | ow ion concentration. 5 The conducti ve
fine particles such as the conposite nmetal particles can be uniformy
di spersed and aligned in the transparent conductive fine particle

| ayer fornmed from t he above coating ?Bqui d of Iowion concentration,
so that . the transpehent icongusidess fofhehgapirieskst| ageenthon hatlee 10
equi val ent conductivity with the use of a snaller anmount of

conductive fine Puote ctaatideilignis thoanfpaméng toaneRarert condudtine
particle layer in which conductive fine particles are . .aggregated with
each ot her. Furt¢Rating e anplijash 9ptoent substraggnand: vted | He thershy e

| ayer which is free of point 15 defect, and uneven filmthickness -
attributabl e to fREYhe transparenisGoauGEiysy %FEGI H’E‘Eti:"oﬂ% 5 @k
fornmed on a substrate. The met hod for deionization for
obtai ning the abRStTate. coating liquid of |ow ion concentration is not
particularly 20 limged as |1aong as, . finall e _lLon _copcentration of the
coating liquid falls r\%‘? hf%‘%ei% (ﬁjvfe tthaené:é:%nﬁg’\%éf\%r : cggauc&ve p#lerf‘%r red
dei oni zati on ne s e e i . ' ' I ther a

di spersion of p r_|cd?%?gilSﬁggﬁghF%ngcaqulgﬂg?ég%ét%%ﬁ %%%&gﬁg égating

| Tquid or a coaljdithdd G4l dnith RERIEEL: E0TiLNEadrsPCE SRS Sl At at
with a cation exchange resin and/or anion exchange resin, and -anot her
in ~ which t herRheue vl RIS i@ abFQE!bQ bsits! eRseSuME L FaEd by
ultrafilter nmenbrane. (Formation of transparent conductive fine
particle | ay®r] dipping, spinner, spray, roll coater, flexdpraphic printing

and other techniques and dried at room temperature to 90°C.
When the coafing liquid for forming transparent
conductive coating contains the above matrix forming
component, the matrix forming component may be cured by any
15 of the following curing methods.
(a) Curing by heatingf
Thé dried coating film is ﬁeated to thereby cure the
matrix component. The heating temperature is preferably at
least 100°C and, still preferably, ranges from 150 to
20 300°C. When the heating temperature is below 100°C, it may
occur that the curing of the matrix forming component is
unsatisfactory. The upper limit of the heating temperature
may vary depending on the type of the substrate as long as
it is not higher than the transition temperature of the
25 substrate.
(b) Curing by electromagnetic wave:
The matrix component is cured by irradiating the
cqating film with an electromagnetic wave having a wave-

length smaller than that of visible radiation after the



i1n the first process of the present invention, the above coating

liquid for form ng transparent conductive coating is applied onto a
substrate and dried to thereby formthe transparent conductive fine
particle |ayer on the 5 substrate. 24 The formation of the

t t ti Is . i ' ' d by,
For exanpl e, aineve Shpabcion preRErEs b BT of Mithd CHRIRLARE Y
Lransparent  seerfONSGhibYRsCoR! émect)g?@%}é?gg%%%é hgoiuld e by 10

di ppi ng, spinner, “spray, coater, ic printing and ot her
techni ques and Qi idly tARMLEIRE 8f UERelRa@PIR fdiming componentWen the
coating liquidfor formng transparent conductive coating contains
the above matrijndloEeE Rdtravioleenpaagatioh hee@t tion sy, nx-Gapoagat may
be cured by any 15 of the follow ng curing nethods. (a) Curing
by heating5 gamma-rayshe fdomedhioht angapptopt sate adelbdtd crhdsempdeur e t he
matri x conponent. The heating tenperature is preferably at | east

100[ err] C and, dependipgebar &beytypangfsthe onatisix t form2ihg 300peneh€. Men
the heating tenperature is below 100[err]C it nmay _occur that the
curing of the examplefothiengoabipontniniss irradipfeed iwitdcwesr pltThwiopper
limt of the heating tenperature may vary dependi n n the type of

t he substrate && ogswith anj enexgyiofeRsyherof t AP grgater

tenperature of the 25 substrate. b) Curing by

el ect r omagnet i EM&Fed from a lghTﬂEeﬁﬁT??%m%ﬁﬁﬁaﬁéﬁFEPs%EhFﬁd by
irradiatiqq?the .cga%in% ti#nlmﬁth an electro n%ykﬁlmav hav%ng a
wave- enJEATEVAPLEF FRAACEASE BYURTS1 pTay T AFTOI NSy FaFefiRatY

maximums at about 250 nm and 360 nm and having a light

intensity of 10 mW/cm2 or higher.
(c) Gas curing:
The matrix forming component is cured by ekposing the
15 coatihg to an atmosphere of a gas capable of promoting the
curing reaction of the matrix forming component after the
above application or drying step, or during the dryving
step. The varieties of matrix forming component include
one whose curing is promoted by an active gas such as
20 ammonia. Treating the transparent conductive fine particle
layer containing this matrix forming component with a
curing promoting gas atmosphere of 100 to 100,000 ppm,
preferably, 1000 to 10,000 ppm in gas concenfration for 1
to 60 min enables markedly promoting the curing of the
25 matrix forming component.
The thickness of the transparent conductive fine
particle iayer formed by the above procedure preferably
ranges from about 50 to 200 nm. When the thickness falls

within this range, the obtained substrate with transparent



24 above application or drying step, or during the drying st ep.
Exanpl es of el ectromagnetic waves applied for pronoti-ng the curing of
the matrix form ng conponent i nclude ultraviolet radiation, electron
beam X-rays and 5 gamma-rays, fromwhich an appropriate selection is
made dependi ng on the type of the ngigix form ng conponent. For

exanpl e, the coati filmis irradiated w {_'h an ﬂet r@viloécq_:t rradi ati on
with an energy GFie FOFTHHPCHfBr FYeor ettt t S I PRE Fom a

hi gh- pressure LGUILY..l anmp, an 10 wultraviolet radiation source, having
Iuninous_intengﬁ%éiéfélng ﬁgfgﬁﬁﬁs at ‘about 250 nm and 360 nm and having a

| i ght intq%%fﬁéﬁq%n;%f”%&%ﬂgpggegkgggétin (c) Gas curing:

The matrix formng conponent is cufe y exp05|%5 the 1 5 coating to an

at mosphere of a gas cgpalle fHedtn®MBhiBALEBR, the tfaMidpikdRAUIAAHYS the
matri x form ng conponent affer the above application or drying step,

or during the dh@vithg a refyhepivéhendaki Béwes EhanrBdtdtX JOHeN@LRPONENt
i ncl ude one whose curing is pronoted by an active gas such as 20

ammoni a.  Tr eat ifegridie Hradrpaaeadt contddocive ef inamepayidle dayer isl &sehed
containing this matrix form ng conponent with a curing pronoting gas
at nosphere of 1@& tuhel @FabePappnt conducpied ef aid \partitl e daier000 ppmin
gas concentration for 1 to 60 m n enables markedly pronmoting the
curing of the 25 mihs tHiokmess ofnpbaehransparent coatiing thviefiemedd vof

t he transparent conductive fine particle |ayer fornmed by the above
procedure pref ef@Bdes fremgs frodPabent Sbllb PRESHRAPLIVMANSY ti9e 20Ri BRress

falls ithin thi range, the obtai ned substrate with transparent
W& W%en the thickness gaifs wgkhih this range, the transparent

coatihg exhibits excellent antifreflection properties.

The method of forming the transparent coating is not
pa?ticularly limited, and any of dry thin film forming
techniques such as vacuum evaporation, sputtering and ion

15 platiﬁg techniques and wet thin film forming techniques
such as dipping, spinner, spray., roll coater and
flexographic printing techniques as mentioned above can be
employed depending on the type of material of the
transparent coating.

20 When the above transparent coating is formed by a wet
thin film forming technique, conventional coating liquids
for forming transparent coating can be used. Examples of
such conventional coating liquids for forming transparent
coating include those containing any of inorganic oxides

25 such as silica, titania and zirconia or a compound oxide
thereof as a component for forming transparent coating.

In the present invention, a silica based coating
liquid for forming Eransparent coating containing any of

hydrolytic polycondensates from hydrolyzable organosilicon



25 conductive coating can exert excellent el ectromagnetic

shielding effect. [ Formation of transparent coating] I n
the present invention, the transparent coating 5 having a refractive

i ndex | ower than that of the above formed transparent conductive fine
particle layer is forned on the tra@8parent conductive fine particle
| ayer. . comgdenddi £kDess] iid heild pIpebatbnsatks Ngbbs Bh&d ab) Y
ranges from50 to 300 nm still preferably, 80 to 200 nm 10 Wen the

t hi ckness fal | sdgallbalizing ddngris [t utisnspatealkali mecaht i €xtediis
excellent anti-reflection properties. The nethod of form ng the
transparent coapreferablwtused as (e iabolvar bpakingt dilquaddfenyfafmiiiy t hin
filmformng t echni ques such as vacuum evaporation, sputtering and
ion 15 plati ngrasspmiepesceatdngst thin filmforming techni ques such
as di pping, spinner, spray, _rol| coater and f1 exographic printing

t echni ques @s ment i oReReabdVEY cakt e preferxies shal ach¥ ngtb% the type
of material of the transparent _coatin n t he above

.20 Whe
t ranspar ent coéﬁ?%ﬁF?%ﬂ?Qﬁ%ﬁ&iQﬁ/%¥\ﬂ%k°XY51%aPﬁiﬁePFFﬁ?$E$®1?@ &2 hni que,
conventi onal coat] ] iquids for faqrm trapsparent. coati ng can be
used. Exanpl es é%i{gklngsﬁﬁﬂ??ﬁ%nﬁﬂﬁﬂW&ﬁaﬁlggggiﬁ@nF?gﬁ?gstW?ﬁe*?wrﬁﬁﬁf
t ranspar ent ., £oating inclyde t e t ai-ni . of _inorganjic oxides
25 Buch as 5i PTEECE 1R Mo R ERRek e Bt OB ot ARl L ooy

as a conponent yor gq&%g{@g%ﬁe@&oﬁggﬁ :c JFhat of the | Soddif-B-fsent

invention, a silica based coatin orm ng transparent

coating lcoﬂbai NEfe BWrOfcle layitdicdhntbiining! ¥eABdesmssestd Ry dr ol yzabl e
organosilicon :

particles, and the obtained transparent coating film

bearing substrate is excellent in anti-reflection

prdperties.
RaSi(OR')4-a [1]
15 wherein R represents a vinyl group, an arvl group, an

acryl group, an alkyl group having 1 to-8 carbon atoms, a
hydrogen atom or a halogen atom; R' represents a vinyl
group, an aryl group, an acfyl group, an alkyl group having
1l to 8 carbon atoms, -C2H40CnH2n+1 in which n is an integer

20 of 1 to 4 or a hydrogen atom; and a is an integer of 1 to
3.

Examples of these alkokysilanes represented by the
above formula include tetramethoxysilane,
tetraethoxysilane, tetraisopropoxysilane,

25 tetrabutoxysilane, tetraoctylsilane,
methyltrimethoxysilane, methyltriethoxysilane,
ethyltriethoxysilane, methyltriisopropoxysilane,
vinyltrimethoxysilane, phenyltrimethoxysilane and

dimethyldimethoxysilane.



26 conpounds and silicic acid pol ycondensates obtained by
deal kal i zi ng aqueous solutions of alkali netal silicates is

preferably used as the above coating liquid for form ng t ranspar ent
coat i ng. 5 - Especially, it is preferred that a hydrolytic
pol ycondensat e of an al koxysil ane represqued by the fol |l ow ng

general fornula [1] be contained t. a_based. coating

filmformed fromthid TRREHHG +5 cﬁrf%r forﬁﬁ'?gatfgflfgéF?{}'é FRAERY oner

than that of the d

co?rgosi ?e ?ret al® Sork Qa{‘lr‘f%%q ;Ilﬁ(:qré%yt&r?ggoﬁgfc ?glgﬁggg%; a?\g%g?éef%&&)éltfan Ffilm
b bst f:

Rl or 1] 9 (OR ) [ arep oo oy oL 2 bt Plloast ond\ #REpkISHIane g5
aryl group, an mentiodéd YAbdfOUR tHd dheblndtodp Qﬁ%@ﬂa%&&ﬁ@@rﬁpn for

atons, a hydrogen atom or a hal ogen atom R represents a vinyl

group, an apyl &xsmPle 2h IR FAWRNtABFakkybrgaf8Pahiayidhol. THelO 8
carbon atons, -Clerr]Herr]OCJerr]Herr] in which nis an integer 20 of 1

to 4 or a hydr cgefceiomtin o ichatiinignifegmingf cdmponents iB.this coating
Exanpl es of these al koxysil anes represented by the above formul a

I ncl ude tetranelimxidipwsfisrably ranefesadtrboxPsbl ane? . 0¥ taiwaiglopaxysi | ane,
25 t et rabut oxysi |l ane, tetraoctyl sil ane, met hyl t ri nmet hoxysi | ane,
met hyl tri et hoxyséxremerf oxidest hylt thet korgdnbahéguid for forming
met hyl triisopropoxysil ane, vinyl trinmet hoxysil ane,
phenyl t ri met hoxX§&ansprRr ¢td coating for use in the present invention, the
10 same deionization as in the coating liquid for forming
transparent conductive coating may be performed to thereby
reduce the ion concentration of the coating liquid for
fogming transparent coating to the same level of
concentration as in the coating liquid for forming
15 transparent conductive coating.

Moreover, the coating liquid for forming transparent
coating for use in the present invention may be doped with,
for example, fine particles of a material of low refractive
index such as magnesium fluoride, conductive fine particles

20 whose amount is as small as not detrimental to the
transparency and anti—refleétion performance of the
transparent coating film and/or a dyve or pigment.

In the present iﬁvention, during the drying step or
after the drying step, the coating film formed by applying

25 the above coating liquid for forming transparent coating
may be heated at 150 °C or higher. In the alternmative, the
uncured coating may be irradiated with an electromagnetic

wave, such as ultraviolet radiation, electron beams, X-rays

and gamma-rays, having a waveléngth smaller than that of



di net hyl di met hoxysi | ane. 27

A coating liquid for form ng transparent coating cont ai ni ng
hydrol yti ¢ pol ycondensates of an al koxysi |l ane can be obtai ned by
hydrol yzi ng at | east one al koxysil ane as menti oned above in the

presence of an acid catalyst in, for 5 28anpl e, a mi xed sol vent of water

and an al cohol .viBfble rad A R 2y Bk eqpbkBg ter ahngrresprRasatssi n
this coating liquid preferably ranges fromO0.5 to 2.0% by weight in

terms of oxide.adtivdegadaiudly dd Guindnfier. f ghikngreatmentrphspotesttis@at i ng
for use in the present invention, the 10 same deionization as in the
coating |iquidduridgrof ngpating foraingacemponendscahdeinorntangs nelye be
performed to thereby reduce the ion concentration of the coating
liquid for hafdnesspf reotspareshttrepspamgntocohtingre | evel of
concentration as in the coating liquid for formng 1 5 transparent
conductive 8oating. An antiglarexs ter wd tho &riangrrirgutdepnduebivieng
t ranspar ent coating for use in the present_invention, my_ be doped
with, f orceiRe igh ﬂ@“ﬁéﬁq <§ﬂ1€§16‘9nésﬁai"€i’-?§| hge regriifkacti | ve
i ndex such as ma ne5|un1fluor conductive fi garg % 20 who

ac Ep&r &h

amount is as srREPCESIRAS AR |§ﬁ5ﬂ§ﬂest8ntﬁesur P %?s%ﬁﬁﬁnt

ye or *pi gent caRtiRS "B Bl qiriineg by, SERTSRRLCEReCABMING LIARARTESE 2
ft t

The above coat iTarT i, S eRistrsll” ceaan 385‘?%%@2?9“55&9@‘9“*&9%“3? %S ed

at 150 [erypC %Jirﬁg th}fftldl@ the e Wainat kéepihfethe trifSYafEncOati ng may

be |rrad|ated W el ectromagnetic
conductive fine particle layer at about 40 - 90 °C and then

performing the above treatments at the stage of the
apﬁlication of the coating liquid for forming transparent
coating for forming the coating.
15 Second process for producing substrate with
transparent conductive coating
The second process for producing a substrate with
transparent conductive coating according to the present
invention comprises the steps of: applying ontc a substrate
20 a coating liquid for forming a transparent conductive
coating, comprising fine metal particles or fine alloy
particles having an avefage particle size of 1 to 200 nm
and a polar solvent,
dryihg to thereby form a transparent conductive fine
25 particle layer, and
applyving a coating liquid for forming a transparent
coating, the above coating liquid containing ions of a
metal_having a standard hydrogen electrode.potential higher

‘than that of the metal or alloy which constitutes the fine



wave, such as ultraviolet radiation, electron beans, X-rays and
gamma-rays, having a wavel ength smaller than that of

28 visible radiation, or my be exposed to an atnosphere of .
active gas such as anmoni a. This treatnen% ronotes the curing of
coating form ng conponents and i ncreases har dness of obtai ned

transparent coatetgl pafticles ¢m the i fine ealhdystpanttdadiash onios aeent
conductive coating with | owered glaringness which has ring-1like
protrusi ons andtrapepsssnbncendyetive é%thﬂﬁnﬁkﬂiﬁx%ﬂMﬂI to thexehyi ngtcan
be obtai ned by agﬁlying the coating liquid for ., form ng transparent
coating onto thEPLYahepRr BnErRRFRAFEIRY oatping i & asfragfdvenintex

k [ the t dyctive fi article | t about 40 -

ke 0, LM L OORa oD, o CSPNEL 25 R BTG S Lover g ghout

th l.i cat | f.th ti ligquid f f ' tr. t

e i ng 1o By BERESPAE LU B L gl TG oo e
bstrat i th fal ti T

SubSLIaLe WM pxaroosn, cthCEERAENRAMSHRS Wl Bney o cps nll

coating accordi gg %9189%H{§%e&nstituté§“{§{3 i%@ecﬁ%{@%%irlrsﬁ%%ékg‘éggs,68§ %ﬁt

applying onto a substrate a coating |1qui or fo ranspare

conductive  fgfat oy COMPELSTdY fd B dBIAlL Y UChe® Fhnkl ﬂ@gah' oy

particles having an average particle size of 1 to 200 nm and a pol ar
sol vent, partidL¥s ngrtehé herab s feynpardtidneeacenitagasduehi ¥aef ENge
25 particle layer, and applying a coating liquid for formng a

transpareni 0 particle layer so that the fine metal particles or the fine
alloy particles are converted to fine composite metal
particleé.
[Formation of transparent conductive fine particle layer]

In ;he second process of the present invention, first,

15 the coating liquid for forming transparent conductive
coating is applied onto the substrate and dried, thereby
forming the transparent conductive fine particle layer.

The coating liquid for forming transparent conductive
coating for use in the second proceés of the present

20 invention comprises fine metal particles or fine alloy .~
particles and a polar solvent.

The same fine metal particles and fine alloy particles
as mentioned hereinbefore can be used and such fine metal
particles can be used in combination with such fine alloy

25 particles in this process of the present invéntion.

The above fine meﬁal particles and/or fine alloy

particles are preferably contained in the coating liquid

for transparent conductive coating film formation in an



¢oating, the above coating liquid containing ions of a metal having a

st andard hydrogen el ectrode potential higher than that of the netal or
al l oy which constitutes the fine 29
netal particles or the fine alloy particles, onto the t ransparent

conductive fine particl-e layer to thereby 3t only forma transparent

coating having amo@htaglk ¥eosNE@eXss by whdYRE, Lo 1 e iradtis, | iorleitg{—ﬁ 2%

particle |ayer on the fine 5 particle |ayer but al so cause the ne

havi ng a standabg weighthydrogen el ectrode potential higher than that of

t he net al or alloy which constitutes the fine netal particles or the
fine alloy particl es Moxrcorveti,pithat ecanihfeliqued nBdrl forming Raddn sH=0%n@'
the fine alloy particles contained in the fine 10 particle |ayer so that
the fine netal pentickdveoroahéngi mey be dopéd ovitpartttie ladovar ecnducetived to
fine conposite netal . _particles. . [Formation of transparent
conductive M nefpaet parsirdpsr pther than fine netalsmeatdqlescexd dfinehe
present invention, first, 15 the coating liquid for formi ng transparent
conduct i ve allgyt Pagtislappl A¥e. optomeRe anbhthare a5k tdvesd acchedby
form ng the trapsparent conductive fine particle |ayer. The
coating |iquid E8rnF8FﬁFﬁ5Ytransparent conducti ve coating for use in
t he second process of,the present 2 i nvention, conpri se i ne. net,al
particles or fine alﬁ%' Sofi SSPFF%gegfa PO qygﬁf_or forming Tpe
sanme fine netal | a I nesall [ . S nentioned
her ei nbef ore caﬁggég%gggﬁgngggé{éﬁe%‘?%egélrae?%ﬁ ]%re%spearltnl (‘f’?l esPEARBE used in

conbi nati of QM t BngeR B bhNsabrQ¥eraBly PRSL | &t d dellnS 1R%086S&efhmntNss

present invention.
mentiened hereinbefore.

The abové coating liquid for forming transparent
coﬁductive coating may further contain a matrix component
which acts as a binder after the formation of the coating,

15 and tﬁe same matrix components as mentioned hereinbefore
can be used in this process.

Still further, this coating liquid for forming
transparent conductive coating may be doped with an organic
stabilizer. Suitable type and amount of organic stabilizer

20 are as mentioned hereinbefore.

In this process of the present invention, the coating -
liquid for forming transparent conductive coating is
applied onto the substrate and dried, .thereby forming the
transparent conductive fine particle layer on a surface of

25 the substrate{ in the same manner as mentioned
hereinbefore.
[Formation of transparent coating]
In the second process of the present invention,

subsequently, a coating liquid for'forming a transparent



The above fine netal particles and/or fine al l oy particles are

preferably contained in the coating liquid for transparent conductive -
coating filmformation in an 30
anount of 0.05 to 5% by weight, still qeferably, 0.1 to 2% by

wei ght . Mor eover, the coayiﬁg liquid fqr formn %éent

Condict 1 vo_conebnarayhbes dopessiat e ek Seialaretivy | SRR
G ey
conducti ve c8§t?ﬁ§°YoWh§§% T 't$§%%gﬂ?§n%ﬁﬁgg%5gﬂt'Sﬁt%§&%§2 gigg%y not
Thee cont netpealatt Pt Eitten, Bl L bl DRl formed | | The

further Nt 8l0pBplBLLLYCCRAROREIL fine pdflAN Ay S 8 RiadREyahbEr (he

formati o of ane matri x conponents aS nenti oned

hereinbefOreoP}aufagﬁg?bgggﬁgﬁannﬂhééa@iﬁ@@§§ving a refract$vkl infigkt her,

this coating g transparent conductive coating may be

doped with ago%gae,hﬁn that Stabhéi Z8fe SWHtRdle TaRe nd taDEAheof organic
stabilizer O are as nentioned hereinbefore. In this process

of the presephria¥@at i8pert Bet CaBE6 NGause thé imptial fravihgr @i sgandandpar ent
conductive coating is applied onto the substrate and dried, thereby
form ng the hydrogthasipateafiecpodentiak Higepditarc|thatapdr the metalf ace
of 25 t he substrate, in the sane manner as nentioned
10 or alloy which constitutes the fine metal particles or the
fine alloy particles to precipitate on the fine metal
particles or the fine alloy particles contained in the fine
particle layer so that the fine metal particles or the fine
alloy particles are converted to fine composite metal
15 particles.

The coating liquid for forming transparent coating for
use in the present invention coﬁtains the above transparent
coating forming components and metal ions having a standard
hydrogen electrode potential higher than those of the fine

20 metal or alloy particles constituting components. It is
preferred that the metal ions having higher standard
hydrogen electrode potential be added to the coating liquid
in an amount of 0.05 to 19 parts by weight, eépecially, 0.1
to 9 parts by weight per part by weight of fine metal or

25 alloy particles contained in the formed transparent
conductive fine particle layer. The metal ions having

higher standard hydrogen electrode potential precipitate on

the fine metal particles or the fine alloy particles



her ei nbef ore. [ Formati on of transparent coating] . In the

second process of the present invention, subsequently, a coating
liquid for form ng a transparent 31
coating, 'which contains ions of a netal having a standard hydr ogen

el ectrode potential- hi gher than that of bﬁg met al or alloy which
constitutes the fine netal particles or fine alloy particles, is
appl i ed onto thenthasefloinethe Stranspayente morshiahive ﬁénﬁlﬁérﬁaFﬂECﬂeyéayer
to thereby not only forma transparent coating having a refractive

i ndex | owbP therebiaforn fire fGoMPQRrte Metalapartdflefe fine

particle layer but also cause the netal having a standard hydr ogen

el ectrode potenti al "ReghERSt RERTERZT Y FPRAWER e e Perhicde WRyeR

titut the f t al t]cl th | ti.cl to
Sroeipi tate oncPREarPRceferRsanic SaRi1iath, g MoaiAg Eﬁgﬁ?%'ﬁ%ﬁil es
cont ai ned i sQ. th t t.he f|n ge ?5 particles

or the fin t@waﬁflaytﬁa??ﬁ%r%%ta?oeat%f%ﬁ Barhen: o Netal 15
particles. mposIH N &tfééh é?’é%é(gﬁééﬂ ggkﬁﬁgﬁgﬁrenEhgogéth

for use |n Re pres cont al ove transparen
coating forni ngceagpaaeﬁéﬁtﬁaﬂear%@&elmmldwl %éh@%@aﬁﬂ this BYHEOGEN
el ectrode potential higher than those of the fine 20 netal or alloy
particles consyigiang conponents. It is preferred that the netal

I ons havi ng higher standard hydr ogen el ectrode potential be added to
the coating |iquid MoreowBranthAgDewdt ig Ol Dfuid i Farhd nby twehgphrent
especially, 0.1 to 9 parts by weight per part by weight of fine netal
or 10 coating for use in the present invention may be doped with,

for example, fine particles of a material of low refractive
indgx such as magnesium fluoride, conductive fine particles
whose amount is as small as not detrimental to the
transparency and anti-reflection performance of the

15 transparent coating film and/or a dye or pigment.

In the present invention, dgring the drying step or
after the drying step, the transparent coating film formed
by applying the above coating liquid for forming
transparent coating may be heated at 150 °C or higher. In

20 the alternative, the uncured coating may be irradiated with
an electromagnétic wave, such as ultraviolet radiation,
electron beams, X-rays and gamma-rays, having a wavelength
smaller than that of visible radiation, or may be exposed
to an atmosphere of active gas capable of expediting the

25 curihg of coating forming components, such as ammonia.

This treatment promotes -the curing of coating film forming
components and increases the hardness of obtained

transparent coating.



25 alloy particles contained in the formed transparent conducti ve

fine particle layer. The netal ions having hi gher standard hydrogen
el ectrode potential precipitate on the fine metal particles or the
fine alloy particles 32

contained in the transparent conductive 3 de particle |ayer to
thereby form.fine cowmpcmtylatalsuybstiratkewith transpareMheroridiective
transparent conductive fine particle |ayer cont-ai ns an organic
stabilizer, theaodsEmagrilthgldiosered glaringnesg wvhics peaentimgpdtikey nmay
contain an acid for deconposi ng and renovi ng the organic stabilizer.
The sane et tegisionge anidoregessesi nhed oser fare bef Uhel tnanspagentat i ng

| i quid. Moreover, the coating liquid for form ng transparent 10
coating for us€qatifie garedencbtaiast BY applyingopesl spating liquigdpfor.
exanple, fipe particles of a material of |low refractive I ndex such as

magnesi um f?P uori W& HFFESPRE SRt EOBELRP cPREC the txgnsparentyfondaciive
o for mance. of RS RS CiGLe daTeEntE by RAGS TS il SRS or pi gront
I e presem duapuion Ao e DS Lepegl ool e St
Forr] Cor' i gnBeYestig e, abopkl BRERARENLS M08\ LD JRESBAEREC Hhe 0

irradiated W tRhppyicatdbntbeCtheMBgReihs EYE: d SHED ﬁﬁTﬂLntgr R=0keh rent

radi ati on, el ectron beans, X-rays and ganmma-rays, having a wavelength
smal | er thia® tRkatdhgvifvblfermadyathéncotid@y be exposed

Third process for producing substrate with transparent

conductive coating
The third process for producing a substrate with
transparent conductive coating according to the present
15 invention comprises the steps of:
applving onto a.subétrate a coating liquid for forming
a transparent conductive coating, comprising fine metal
particles, a polar solvent and an organic stabilizer,
drying to thereby form a transparent conductive fine
20 particle layer,
applying a coating liquid for forming a transparent
coating containing an acid, onto the transparent conductive
fine particle layer to thereby form a transparent coating
having a refractive index lower than that of the fine
25 particle layer on the fine particle layer,
decomposing the organic stabilizer, and

heating.



to an atnosphere of active gas capabl e of expediting the 25 curing of
coating form ng conponents, such as ammoni a. Thi's treatnent pronotes
the curing of coating filmform ng conponents and increases the

har dness of obtai ned t ransparent coaﬁigg _

33 ~ An antiglare substrate with ttansparent conductive.

coating with | ower ed TeasiamgnddnenmeErlhrartiages; keolar Sot?fmtf)lm’@ng gnd
recesses on a surface of the_transparent | coatjng can be obtai ned by
appl yi ng the co&HERgSG &&F’H’lﬂéﬁer ag mspmﬂ@e@rm#ﬁﬁ%%m@%wq Ra
t ranspar ent con@gftive fine particle layer while keeping the

t ranspar ent 1EoREREEEFe fine particle layer at about 40 - 90 [err]C

h f ) . t th tage .o he .
oppl i ation of Fhe S%Q%gﬁﬁﬁqﬁ?ﬁﬁ%%é%%%ﬁﬂsﬁ??a%%%@inf%%ﬁg%ataaiffgrmtgh

' | ‘ Ci substrate
{ransparent @ - erfisparent conaudBild BOSESRS 188 WO SHRRARLC M |

producing a subgheapeeWehh inventibdNs rEﬁ%tﬂé%"ggﬁﬂfﬁééxﬁgﬁd%%t%%%??ﬁh%g

to the present 15 invention conprises the steps of:

onto a substrat pagtéedaksngthefUtHah Ofhé Of thdtnetal paa-tilcARIALEGRMY tive
conductive coating, conprising fine netal particles, a polar solvent

and an organi c stiehi bszardye and a pigfiéyt Nghd @ tkairaby dogbdneni!, agpRakpent
conductive fine 20 particle |ayer, applying a coating liquid
for form ng a tmawsberealected fromtamongorthaseimmtdonzd hereihbetbee .
transparent conductive fine particle layer to thereby forma
transparenfl &oating In this process of the present invention, the above
coatiqg liquid for forming transparent conductive coating
is applied onto the substrate and dried, thereby forming
the transparent conductive fine particle layer on a surface
of the substrate, in the same manner as mentioned
15 hereinbefore.

The coating liquid for forming transparent coating
which contains the above acid is applied onto the thus
formed transparent conductive fine particle layer, thereby
forming the transparent coating having a refractive index

20 lower than that of the transparent conductive fine particle
layer on the transparent conductive finé particle layer and.
decomposing the organic stabilizer.

Moreover, the coating liquid for_formiﬁg transparent
coating for use in the present invention may be doped with,

25 for example, fine particles of a material of low refractive
index such as magnesium fludride,'conductive fine particles
whose amount is as small as not detrimental to the

transparency and anti-reflection performance of the

transparent coating film and/or a dye or pigment.



having a refractive index |ower than that of the fine 25 particle |ayer

on the fine particle |ayer, deconposi ng the organic stabilizer,
and heat i ng. _ _ _ 34
The sane fine netal particles, polar solv%fé and organi c stabilizer

as mentioned hereinbefore can be used in this process. |
Accordi ng to. necessi tin QhﬁapnﬁﬁanmganqutdOhordﬁnlngnghe &y ingrspsy o

conductive coating for use in this process of the present invention
may further co heddeving st the tpansparent Roatring fiilmh & dkimee
nmetal particles, additives such as dye. and_a_pi gment, and a matrix
conponent, whi cffY 2PPLyiRg G@eséPQXFeGO?FWaWQng@ SRminghed

[ th
ner OO, A9 gt RSB ChebBSaPAECER) VSIS e,
52001 €0, 9510 B S0 nE 8 LS LEL SRR Ge rcadilic i

t ranspar ent tondtict e SFrRg partl aye

substrate, in the %_fa,_ t?_%ﬂlg_ c”ﬁQGéon&?chlé? \kﬂreéﬁbqfe\%n fadiation. o« ihe

The coating liquid ransparent coa

above acid is a%ﬂbb%ﬁ’foﬁ”b@ahge ka§¥s and §&Rd-4\f Yy ANIRASHY L0aguUsLlve

fine particle | ayer, thereby orm ng the transparent coatlng 9|ng a

refractive i nde¥ma2@er hﬁﬂﬁrthﬁﬁnofhﬁisfﬁlérﬁhdiéﬂﬁﬂﬁ”*ﬂﬂIﬁﬁnﬁﬁcgkégsghne

particle | ayer on the transparent conductive fine par yer and
deconposi ng t hetor ganatmesphekezef. active gas cdfHEX/IJE eRedaeahhngnki qui d
for form ng transparent coating for use in the present invention nmay

be doped wilth, curing of coating forming components, such as ammonia.
This treatment promotes the curing of coating film forming
components and increases the hardness of obtained
transparent coating.
An antiglare substrate with transparent conductive

15 coating with lowered glaringness which has ring-like
proﬁrusions and recesses on a su;face of the transparent
coating can be obtained by applying the coating liquid for
forming transparent coating onto the transparent conductive
fine particle layer while keepiné the transparent

20 conductive finé particle layer at about 40 - 90 °C and then
performing the above treatments at the stage of the
application of the coating liquid for forming transparent
coating for forming the coating.

Display device

25 The substrate with transparent conductive coating of
the present invention has a surface resistivity of 102 to
104 Q/0 | which is required for electromagnetic shielding
and exhibits satisfactory anti-reflection performance in

the visible radiation and near infrared regions. This



25 for exanple, fine particles of a material of low refractive

I ndex such as magnesi um fl uori de, conductive fine particles whose
anount is as small as not detrinmental to the t ranspar ency and
anti-reflection performance of the transparent coating filmand/or a
dye or pignent. 36 35 In
the present |nvesilbvatBifiitgh tthendpbrregtSteAdaEtive co&timy idesudrnsbly
step, the transparent coating filmforned by appl yi ng the above
coating liquid fused ananEront panednsfiancdispbayi dgvireyy. be heated at 150
[err]C or higher. In 5 the alternative, the uncured coating nay be
irradiated with Theen il syctayo deyrice ofwahe presknbsinvention|ig a

radi ati on, el ectron beans, X-rays and_ gamma-rays, having a wavel ength
smal | er than t halewice jcsnsble: o &ﬂeéﬁrlgalﬂrﬁydbépbézmdlmages sushggs a
at rmspherenp% active -gas capabl e of exped|t| ng the 10 curing of coating

form ng conpdnerfdbhade rays takeoACRT) - a fl?ﬂF§s??%%Iﬂ¥§ﬁaﬁﬁ?ﬁnﬁ%§9hﬂy

ot obtaned . Eirg sl e %&8§F‘Pn8§(§gﬁone%ﬁf’?n€\ﬁ'gc O St are
fng- 11 ke P ey CO BUAL D) 2784, S8 bERY: %”ﬁ&hwléﬁ’?“'?%ﬁgr%@%%% e}f? i
coating can be o&t %Iﬂee%b@(rea@&%'tggtgh%%Eﬂa&gﬂ?;%)é%@ é&‘ic}uctlve QL gﬂ%

transparent coating onto the transparent condu artl

l'ayer while keeping tvhf‘ea{ %ﬁ%&e@evﬁg ﬁ?B@H&Eéivﬁlﬁhnéozﬁ’@éﬁ&férﬁal : ttﬂt

about 40 - 90 [err]C an pertorm ng the above treatnents a
stage of theg panéx@oldr@wp@&a%dt hengoat spYali 88 dndfds & HY front

t ranspar ent coating for formng the coating.
panel.is accompanied by emission of electromagnetic waves
from the front panel, which electromagnetic waves are
deﬁrimental to the health of the observer. By contrast,
the display device of the present invention has its front

15 panel composed of the substrate with transparent conductive
coating which has a surface resi;tivity of 102 to 104
Q/0, so that the above electromagnetic waves and
electromagnetic_field inducéd by the emission of
electromagnetic waves can effectively be shielded.

20 When a light reflection occurs on the front panel of
the display device, the reflected light causes it difficult
to sight-displayed images. Howevér, in the display device
of the present invention, the front panel is composed of
the substrate with transparent cénductive coating which

25 exhibits satisfactory anti-reflection performance in the
visible radiation and near infrared regions, so that the
above light reflection can effectively be prevented.

Moreover, when the front panel of the cathode ray tube

is composed of the substrate with_transparent conductive



Di splay device 25 The substrate with transparent conductive coating

of the present invention has a surface resistivity of 10[err] to
10[err] [/ [err] . which is required for electronmagnetic shielding
and exhibits satisfactory anti-reflection performance in the visible

radi ation and near infrared regions. Thisgy

36 substrate wth transparent conductive coating is_suit

used as a frontCPRNERI L &L ﬁflei?n&e\}?é’@.ntlon afa wge‘f’h% %ﬁ‘%ﬁja%“% & of
the present inventionis a . .. deyi pabl f e i cal l.y_displaying
i mages such as &° %Fd%&QWﬁﬁFr%%1%9ﬁ§§%%6§$fP ggf?ﬁgggsééétgghg%%cter

display | tBEAELPL. & AN A FLRY phEOE 10" gLk crySt

di splay (LCD) and pr ovI ont “panel’ co of the
above substral & MALdf G0 RAANnG AUAIEL ¥hetE8h! BY the transpardilien

di spl ay devices provi with conventional front 10 panels are operated,
the di spl aysof ¢6ﬁ@ﬁ@t£ﬁbtésaéf¢§u the dyePdRebibReAtCABBSAHEh YayP B SN

of el ectronagnetic waves romthe front panel, which el ectromagnetic

waves are il {hsa il vd et hedletlegf ehBBl ohgeimerovByg Cad r ast ,

the display device of the present invention has its front 15 panel
conposed of theconbhsdstater windyds aligpdngrd oandhet cathode rayoaiberg whi ch
has a surface resistivity of 10[err] to 10[err] - [err]/[err] , so that
t he above el ectromagneti c waves and el ectromagnetic field i nduced by
t he em ssion of el ectromagneti c waves can effectively be shiel ded.

20 Wien a light reflecti orPEEESE QEABELANVENIION ne| of t he

di spl ay devb;e, the reflected Iight causes it difficult, to sight
di spl ayed 1Hages. HoWR®PLresent HAVAIHORy, sgéhles obtaining a coating

ligquid for forming transparent conductive coating, from

which a transparent conductive coating being excellent in

conductivity and electromagnetic shielding properties,

enabling control of light transmittance and ensuring high
15 reliability can be formed.

Further, the present invention enables obtaining a
substrate with transparent conductive coating in which the
transparent conductive coating having excellent
conductivity and electromagnetic shielding properties,

20 enables control of light transmittance and ensures high
reliability is provided.

The use of the above substrate with transparent
conductive coating as a front panel of a display device
enables obtaining a display device which is excellent in

25 not only electromagnetic shielding properties but also
anti-reflection properties.

The process for producing a substrate with transparent
conductive coating according to the present invention

enables providing a substrate with transpafent conductive



of the present invention, the front panel is conposed of t he
substrate with transparent conductive coating which 25 exhibits
satisfactory anti-reflection performance in the vi si bl e radi ati on and
near infrared regions, so that the above |light reflection can
effectively be prevented. Mor e r, when the front panel of the

cat hode ray tube . Is conpgsed of the substrate w th_transparent
conducti ve coating which, because of the formatiom,of a tx PRECRE t he

t i t d. wh 1, t of .d . pi t,i
contained in atSPRANTELYE HiNS RATLICIE ayRE SompriSERALELRS AT HECTRT 196 o
| dth 1 ti f t 1 1 t
e ot e ot PSR S TG e etogl | O | LROSERLSY

intrinsic wavel h | nia’E?f i : : of
I mages di spl ayeﬁ%u?%%@%fﬁ%ﬁ@;gyd%be. e%‘ic“%h&@?ﬁdmg pr8;9£%1£fé§, EFFECT

OF THE | NVENTI Qhinifizes lowddndd3SanlgHveRkisen teRabbesy 0Ph&i 1H1IRY £ha

coating liquid for form ng transparent conductive coating, from
whi ch a transpageshr&onehiigh i M1 iGostling, bei ng excel lent in

conductivity and el ectromagnetic shielding properties, enabl i ng
control of light tramspedvenceclidbtsasd Mprhigddutingr &l sabstidye Galce
f or med. Further, the present invention enables obtaining a -
substrate wth transperemnt conbiudtives cosdtingg acrontiing tdethe present
transparent conductive coating having excell ent conductivity and
el ect romagnet i cinvert bhm@qeopat inesd the heatiabbesfcanteatedfsubgiinate

transm ttance and ensures high )
: 1 at temperatures as high as at least 400 °C for removing an

organib stabilizer as performed in the prior art because,
in the present invention, the organic stabilizer is
decomposed and removed by the acid contained in the coating
liquid for forming transparent coating. Therefore, not

15 only can. the aggregation and fusion of composite metal
particles at high—temperéture heating be prevented but also
the deterioration of haze of obtained coating can be
prevented.

The avoidance of high-temperature treatment also
20 enables forming a transparent conductive coating on a front

panel of a display device such as CRT.

EXAMPLE
The present invention will now be illustrated with
25 reference to the following Examples, which in no way limit
the scope of the invention.
Productive Example

(a) Preparation of dispersion of conductive fine particles:



feiiability I's provided. The use of the above substrate with

t ranspar ent conductive coating as a front panel of a display device.
enabl es obtaining a display device which is excellent in 25 not only

el ectromagneti c shiel ding properties but glso anti-reflection
properties. The process for pr éhcing a substrate with
transparent . condiet icomposdtiogsact odispers ionhehridgenmeatalent i on
enabl es providing a substrate with transparent conductive

38" coat i ngpatitdelesecfise allonepdntinken ine qompesisecnetal

conductive fine particle |layer conprising fine particles_of a .
conposi te net al PaFticdesdanti ¢enduekive celng ReIhiGdgsether thapoghgcfinet y

and el ectromagnetic_shiel ding properties, 5 mnimzes |lgwering of  |ight
transnittance ofStR¢ PPRELIGHES: flnee%%fh¥ﬁ94ﬁ%ﬂ#i%§i?¥ﬁ fiifyp, composite

Mor eover, t rocess for .produci ng a bstr.at ith. t ranspar ent
condu\ét i ve h*rﬂe)alto vy cP&F&F‘Eéjngellmgo}ﬁ?iglerhtthe e_EnV‘V}%th.\}é,ﬁ 2B 88’3?2}7 1¥&ed
t he heating of

coated substrate eratures as high as at | east
400 [orr] Cror PERORLRG ARe°118tEq 48 ndbig S4P

ganic s lizer as performed in the

prior art because, [ e | ' : 1 &_St abi_bi zer

is deconposed é&d rgﬁ§§%§s§§ﬁ§hgkag?%gg%kggfﬁg f%ﬁgﬁg(gbgfiggb’ ?

liquid for f0rm4n9p_t-r56}n§gar %%eclaéeeargffa]?@féfé@r@—ﬂotp-lb'é webkYpeapat-be
on of conposite netal particles at.

aggregati on and fusi
hi gh-t enper at ur gyheall #a108wRhEVEHRbEEaREE . al SO the deterioration of

haze of obtai ned coating can be prevent ed. The avoi dance
of hi gh-tenp®rature trAstieRl alledhol (polyvinylpyrrolidone for fine alloy
parti¢cles P-2) was added to a mixed solvent of methanol and
water (40 parts by weight/60 parts by weight) in an amount
of 0.01 part by weight per part by weight of metal or alloy
metal to be added. Thereafter, at least one compound
15 selected from among chlorocauric acid, palladium nitrate,
copper nitrate, rhodium nitrate and'chloroplatinic acid was
added so that the content of fine metal particles or fine
alloy metal particles in thé_disperéion was 2% by weight in
terms of metal and so that, in the formation of fine alloy
20 metal particles, the metal species had weight proportions
specified in Table 1. The mixture was heated at 90.°C for .
5 hr in an atmosphere of nitrogen in a flask equipped with
reflux means. Thus, dispérsions of fine metal particles
and fine_alloy metal particles were obtained.
25 Upon the completion of the 5 hr heating, the reflux
was discontinued and methanol was removed by heating.
Water was added to thereby obtain dispersions of solid

contents specified in Table 1.



20 enables forming a transparent conductive coating on a front panel
of a display device such as CRT. - EXAVPLE
The present invention will now be illustrated with 25 reference to the
foll owi ng Exanples, which in no way limt the scope of the invention.
Producti ve Exanple (a) Preparation o#0di spersion of conductive fine

particles: . . (2). Dispersion of fine alloy pa¥ticles (P-3]N@as
conposi tions of dispersions of fine netal particles, fine alloy

particles, fi nepf@ﬁaﬁéat}ss{n@&@lfollowiﬂ@argiﬂo@e@slrand conductive fine
particles other than the tine metal particles, fine alloy particles

and fine conposite mTbigediimpaltiate wenaddeet] ton 10lfe gl wfepuireewandr in
Conparative Exanples are listed in Table 1. (D

Di spersi ons of é&hnamabthoyopad t0k|msrt Pyl weRght Per part by webyhtndffine
netal particles (P-7, P-10) were prepared by the foll owi ng procedure.
10 P&l yvahjdy aneoabl te per yadded -py Arolacesust splutaenapfogilver
particles P-2) was added to a.m xed sol vent of nethanol and wat er (40
parts by wei ght nEbrabet andypaklafiym i taatenyigs added thergtgispakhapythe

wei ght per part by weight of netal or alloy to b

Thereafter, at FEREENBNER CHMFRUMSE “ﬁa]s&aéct]@(as Wgeﬁﬁteglﬁfﬁﬁga{?ﬁl ggggg‘;ﬂ:cthe
ahi of opl at  ni o BEFoL wsecies of gtk Hg b ERl: PEanvERE ot PEPReThieas
Nl ght 0 OPEPRELST HRCHE TR 56 ARaT Sk Tha DRt oL ETeRTRE %2 Yy
10 ferrous sulfate was added in a molar amount equal to the
total'mgle of silver nitrate and palladium nitrate and
agitated for 1 hr in an atmosphere of nitrogen, thereby
obéaining a dispersion of fine alloy particles. The
resultant dispersion was washed with water by the use of a
15 centrifugal separatér to thereby remove impurities and
dispersed in water. Thus, dispgrsion of solid content
specified in Table 1 was obtained.
(3)- Dispersion of fine composite metal particlés (p-
5) was prepared by the following procedure.
20 Polyvinyl alcohol was added to the above prepared
dispersion of fine alloy particles (P-4) in an amount of
0.01 part by weight per part by weight of Pd metal to be
added. An aqueous solution of palladium nitrate was added
thereto so that the weight ratio of fine alloy particles
25 (pP-4) to Pd metal was 70:30. The mixture was heated at 90
°Cc for 5 hr in an atmosphere of nitrogen in a flask
equipped with reflux means. Upon the completion of the 5

hr heating, the reflux was discontinued and methanol was

removed by heating. Water was added to thereby obtain



:20 metal particles, the netal species had wei ght proportions

specified in Table 1. The m xture was heated at 90 [err] C for 5 hr in
an atnosphere of nitrogen in a flask equi pped with refl ux neans.
Thus, dispersions of fine netal particles and fine alloy netal
particles were obtained. 25 Upon4the conpletion of the 5 hr
heating, the refilabersion WESsd138808bAhPERE Q?&f@ié@nﬁi VS & e.l.mvel‘iié)%hus

heat i ng. Wat er was added to thereby obtain dispersions of sol

contents speci dt@dinedl#ihe tomposite metal particles (P-5) comprlsed 40
(2) Dispersion of fine alloy particles (P-3) was prepared by the
foll ow ng proceédmec alloy particlési $pdiumavingte owspeslides met a0 0L gy«
pure water in an amount of 0.01 part by weight per part by weight of

5 alloy netal rconrpesaddedinAy afuBduss sal paxbicwlate surface layedw.ate and
palladiumnitrate was added thereto so that the content in ternms of
metal was £0% by weil@it Rigpsssiratofhfine compesitepeetak pArtinles | Br
nmet al had wei ght proportions specified in Table_ 1. Further, an agueous
solution of 18) Masr pyerayrLaby F\hg ﬁ‘éi%l%%wwgap?ﬁﬁ%ﬁu’-?ﬁmunt equal to the

total 'nole of silver_nitrat | adi um rate_and altat d for 1
hr in an at nosphere & 6’;1 ggé‘ar gﬁ r ¥BY Shdtd B‘Bt%\]??n?ﬁmé & n of
fine alloy partlcle ant dlS erS{ n, Was washed W|th ter

by the s or SispeTsiERrpf £ine' SEhal erCi SIS olERy Mt SR ﬁ s ana
i spersed in v g6 101, SR8HE! G0 Gha 200 GONIRDIoE pa (AN 1P

Table 1 was obtain sper I ne conposite ne aI
particles{(® aaded. An aqueous solution of palladium nitrate was added

theretp so that the weight ratio of fine metallparticles
(P-7) to Pd metal was 70:30. The mixture was heated at 90
°c for 5 hr in an atmosphere of nitrogen in a flask
equipped with reflux means. Upon the completion of the 5
15 hr heating, the reflux was discontinued and methanol was
removed by heating. Water was added to thereby obtain
dispersion of solid content specified in Table 1. The thus
obtained fine composite metai particles (P-8) comprised
fine metal particles (P-7) having a composite metal layer
20 composed mainly of Pd as a particulate surface layer.
(5) Disbersion of fine composite metal particles (P-
9) was prepared by the following procedure.
Polyvinyl alcohol was added to the above prepared
dispersion of fine metal particles (P-7) in an amount of
25 0.01 part by weight per part by weight of Pd metal to be
added. An agueous solﬁtion of palladium nitrate was added
.thereto so that the weight ratio of fine metal particles
{(P-7) to PA metal was 70:30. Thereafter, an agqueous

solution of ferrous sulfate was added over a period of §



‘5) was prepared by the foll ow ng procedure. 20 Pol yvi nyl al cohol
was added to the above prepared di spersion of fine alloy particles
(P-4) in an anmount of 0.01 part by weight per part by weight of Pd
metal to be added. An aqueous solutigé of palladiun1nitrate was added
thereto so that the weight ratio of fine | oy particles (P-4) to Pd
metal was 70: 30nin The aninelae aReuie f@@latogghe nm"F@Fr‘Pf: Ifl%h% ¢% in an
at nosphere of nltrogen in a flask qui pped with, refl Upon the

conpl etion of tPRlEAdium ﬂﬁt¥ﬁ§ﬁ|ru?hQ:méxFHFFuWaﬁaggaFéESa fﬂﬁeﬁ Bndin an

h I d by h ed_t h by. ob
A1 o eper SHEFOTIDSER IO GUHSREN, 5B FEAE nOREBIE 3. HRESTHIE of |
obt ai ned fine cPrggom%Ig%onei al ggﬁa{t [ cI %Ilgieg) (g,ogprl Sﬁgter w é@&\?gl I?

particles (P—4) ayer nposed main

as a partichl alg, iy g%éf%?rdlspé}sgl)on of géhld%gﬂgéa%;ggp%#w& in

conposite netal par was prepare omﬁng

procedure. Table 1 POldfd ey Cﬁ@'éﬁ%‘&@.&leﬂa%lﬁgdégmﬁes“aé RALONE

di spersion of fine netal parti P-7) 1n an anount of 01 part by
wei ght per part}ﬂwgw&ﬁﬁrﬁefctﬁ% @dettag bartiBleaddedy) mwe@us
solution of palladiumnitrate was added thereto so that the weight
rati o of fine rdmpoPintd iMdtesl layer (Bmppskd Rdiakiabfwed d9:80. The

m xture was heated at 90 [err]C for 5 hr in an atnosphere of nitrogen
in a flask pargitypiete wurnfacf |layereans. Upon the conpletion of the 5
15 hr heating, the reflux was discontinued and net hanol was r enoved

by heatlng10vater wa 66 hddéine matierains oft Sbmdoped tdhspyideofiPollboréxe

content specified in Table 1. The thus
prepared by the following procedure.

57.7 g of tin chloride and 7.0 g of antimony chloride
were dissolved in 100 g of methanol to thereby obtain a
solution. The obtained solution was added to 1000 g of
15 pufe water under agitation at 90 °C over a period of 4 hr
to thereby effect a hydrolysis. ~ The resultant precipitate
was recovered by filtration, washed and heated at 500 °C in
dry air for 2 hr, thereby obtaining powder of antimony-
doped conductive tin oxide. 30 g of this powder was added
20 to 70 g of an agueous solution of potassium hydroxide
(containing 3.0 g of KOH), and the mixture was milled by
means of a sand mill for 3 hr while maintaining the
temperature at 30 °C to thereby obtain a sol. This sol was
dealkalized with the use of an ion exchange resin, and
25 water was added to thereby obtain dispersion of fine Sb-
doped tin oxide particles (P-11l) having a solid content
specified in Table 1.
(7) Fine particles of Sn-doped indium oxide (P-12)

were prepared by the following procedure.



-obt ai ned fine conposite netal particles (P-8) conprised fine netal
particles (P-7) having a conposite netal |layer 20 conposed mainly of Pd

as a particul ate surface | ayer. (5) Dispersion of fine conposite
nmetal particles (P- 9) was prepared3dby the follow ng procedure.

Pol yvinyl al cohol .gdged ftﬂlaﬂﬁnm@a SRAY @l ssolved 3Re68EOY gk fine
nmetal particles (P-7 ? I N~ an anount of 0.01 part by weight per part by
wei ght of Pd ngieért€obenereby afman@s@qmw sohgti7og ef pathsdiwm
nitrate was added thereto so that the weight ratio of fine netal

particles st&hridté ovd¥l dipisdlvemb 1iF0'a30.0% Dyewedbher agasoagqupetsssium
solution of ferrous sulfate was added over a period of 5

42 m n i rhpdmnokide csmluticegual therdhy obtlaén ef sopbliesonf These
palladiumnitrate. The m xture was agitated for 1 hr in an at nosphere
of nitrogeh tosoheridys obexe raddes dperldlh ofof pure Matercbeddsiate Shefal
particles (P-9). Water was added to 5 thereby obtain di sgersi on of solid
content speci fPeer|a period rahl% br. TRuniRgs thidsaPaEdodi nEhe orPosatee nef al
particles (P-9) conprised fine netal _partjcles havi n

a
CoNpoSi te net af ?a@ﬁt%ﬁﬁ%é@%%%doﬁtP&lasTgus' tgeﬁﬁr?’?ﬁu?}ag%i%%‘ﬁf%ce

I Fi I f Sb-d d de_(P-11
br opar ed by t HEFRETRIEH '”% Sritaned 1t oABERb B8 CPal ST AP o
7.0 g of antlnnqa &£|é§ q¥ﬁ¥atfhgmbdk%gplvggdl@P%ggfgoﬁf gﬁ%hfggaib%%

t her eby obtai na a EERLGSE
of 15 e it QLI r ;
to theregybef %%ﬁa hgﬁo ySIIgEga resudtafr%t hgr%? érp§ hP %l fedfed

at 600 °C in air for 2 hr. Thus, fine partlcles of Sn-
doped indium oxide were obtained. The particles were
dispersed in pure water so that the solid content was 30%
by weight and the pH value of the dispersion waé adjusted
15 to 3.5 with an aqueous nitric acid solution. The resultant
mixture was miiled by means of a sand mill for 3 hr while
maintaining the temperature thereof at 30 °C to thereby
obtain a sol. This sol was treated with an ion exchange
resin to thereby remove nitrate ions. Pure water was added
20 to thereby obtain dispersion of fine particles of Sn-doped
indium oxide (P-13) having a solid content specified in
Table 1.
(8) Ethanol dispersion of fine particles of
conductive carbon (P-13: produced by Tokai Carbon Co.,
25 Ltd.) having a solid content of 20% by weight (P-13) was
used as a colorant.
(b) Preparation of matrix forming component solution (M):
A mixed solution consisting of 50 g of ethyl

orthosilicate (SiO2: 28% by weight), 194.6 g of ethanol,



was recovered by filtration, washed and heated at 500 [err]C in dry
air for 2 hr, thereby obtaining powder of antinony- doped conducti ve,
tin oxide. 30 g of this powler was added 20 to 70 g of an aqueous

sol ution of potassium hydroxide (containing 3.0 g of  KOH), and the

m xture was m |l ed by means of a s#& mill for 3 hr while maintaining
the t enpar at ¥ @ rakorBehlalEdt RitHbE eyidhired B4 ssalf plities wagkrwas
deal kali zed with the use of an ion exchange resin, and 25 water was added
to thereby obt gaR digifetedontotobinntetiberature dfpeds thin tuxithenelyt lobltasn
(P-11) having a solid content specified in Table 1. (7)

Fi ne parti cl es aoinaSmrictofedmingi companeet (Fori2dining ﬂﬂﬁwtmmbpéiéﬁ By t he
fol | ow ng procedure.

79.9 g of indi weightr 4ne SiQ2 epssentrationecdd) g mater to t her eby
obtain a solution. 12.7 g of potassium . stannate was, di ssolved in a
10% by wei ght d@ueodreperasirunet coatinar bigykd MMtiIMing transPRTsbtai n
a solution. These 5 solutions were added to 1000 g of pure water held at
50 [err]C copctiVEeFP88iBE:2 hr. During this period, the pH val ue of

t he system was mai ntai ned at ,11. Th here was obta

ﬂlzper5|on of Sn- doﬁ%&? Hﬂﬁ s ﬁ§d%§?§spﬁﬁe%5 ékéklve Q&M% oxi de
t f heat ed

Rt G B0 SRS O L1 {147y Pl e 1
hr. Thus, fi nep@%':pta'r%ge%r%;n ls.ge disp ergggﬁg '(Isl-dipr‘@:c?xlﬁ-elfé’)erl%&@cﬁ'lﬁed The

particles wer e I spersed in p re water so that the solid content was
e 2y Waighite and chae apBveahierok Ebendhs p:%r&glb&{bmﬁsco’tﬂ:laﬁhe@ 15 to
3.5 with an aqueous ni'tric acid solution. The re t ant

solutien (M), water, t-butanol, butyl cellosolve, citric

acid and N- methyl-2-pyrrolidone.
(d)' Preparation of coating liquid for forming transparent
coating (B):

15 | kl) coating liquid for forming transparent coating
(B-1):

Coating liquid for forming transparent coating (B-1)
of 1% by weight in SiO2 concentration was prepared by
adding a mixed solvent consisting of ethanol, butanol,

20 diacetone alcohol and isopropanol (mixing ratio: 2/1/1/5 on
weight basis) to the above matrix forming component
containing solution (M).

(2) coating liquid for forming transparent coating
(B-2) :

25 17.9 g of ethyl orthosilicate (SiO2: 28% by weight),
65.5 g of ethanol, 4.7 g of concentrated hydrochloric acid
and 11.9 g of pure water were mixed gqgether, agitated at

50 °C for 24 hr and aged to thereby obtain mixed solution

(1).



m xture was mlled by means of a sand m |l for 3 hr while mai nt ai ni ng
the tenperature thereof at 30 [err]C to thereby obtain a sol. This
sol was treated with an i on exchange resin to thereby renove nitrate
ions. Pure water was added 20 to thereby obtain dispersion of fine
particles of Sn-doped I ndi um oxi de4®P- 13) having a solid content

specified in bel ) |
particles of cgnd%c i Ve %gl'rl (F’4 g prog'{}jgJ (fq*btéail'%%aggdgg M'B%()
25 Ltd.) haV'QQlé 8R4 1 flo cPN eh ﬂr@%t‘.@f R hikBal8bgiBBer, andSed as a

col orant. (b) Preparation of matrix form ng conponent solution (M:

A mixed sol utignogometByl ngretioSll irade efdiyds: 51% byt WedphtFakeas (Sdderr]:
28% by weight), 194.6 g of ethanol,

44 1.4 g othepatent rahedmivktlire wats dachithtel qtof50pdcefont 24 hr andas
agitated at roomtenperature for 5 hr to thereby obtain a matrix

f or mi ng cobponagédcoot cherelgy sobhtaimmicfedbBdiyption (Ai.ght in Si 2
concentration (M. 5 (c) Preparation of coating liquid for formng

t ranspar ent cohf0cpaves cortweaight of the abousariikgd sqliitizohofl)
transparent conductlve coating filmformation (C1) to (C—ng listed

in Table 2 werand 50 parepdrediedih e thes phoyicoRdxep- E?l’tl‘él?llb- 13) wexg ed
Sol uti on (M. xﬁms?e So8iemal Sl pagena. o b7 veioheF. and ang v
[nre ;Eglparzeg%/”ollni}gg solvent (gorlsfsrtei%%r %ttJ %%o%];co%g%toingprogyienéOgr;lg:'cocg][n ng
10 monomethyl ether and diacetone alcohol (mixing ratio: 6/3/1
on weight basis) was added thereto, thereby obtaining
coating liquid for forming transparent coating of 1% by
weiéht in Si02 concentration (B-2).
With respect to the coating liquid for forming
15 transparent conductive coating and coating liquid for
forming transparent coating for use in this invention,
deionization was conducted with the use of amphoteric ion
exchange resin (Diaion SMNUPEB produced by Mitsubishi
Chemical Industries, Ltd.) to thereby regulate the ion
20 concentration of each of the coating liquids.

For each of the coating liquids, the alkali metal ion
concentration and alkaline earth metal ion concentration
were measured by the atomic absorption-analysis, the other
metal ion concentrations by the emission spectrochemical

25 analysis and the ammonium ion and anion concentrations by

the ion chromatography.



coating (B): 15 (1) <coating liquid for form ng transparent coating
(B-1): Coating liquid for formng transparent coating (B-1)
of 1% by weight in SiQ2 concentration was prepared by addi ng a m xed
sol vent consisting of ethanol, butanol, 20 diacetone alcohol and
i sopropanol (mxing ratio: 2/1/1/5 on wei ght basis) to the above
‘matrix formng conponent cont ai ni ng solution (M. (2)
coating liquid for form ng transparent TeBaei ?1 (B-2): 25 17.9
g of ethyl orthosilicate (SidJerr]: 28% by weight), 65.5 g of
et hanol , 4. (—g—ef—eoncentrated—hydrochlorte—actd e e—H--9 % of—pure
water were i xed tiogether, tl{c__; atled Ptzl‘fabll"ieggf[ergrl@'épe ?’} A ziﬁﬁe%led
to thereby obt ai n |m X&d %ﬁ 10N P gﬁc‘l’es) size
45 p{Spek [0 Tt ANGE, cpncgRtrat ed hydrjochl orfi c
acid and 10|l goaf| pure wat eacyerie mxed tiogat.bern | andmP. 8 (%) g of
met hyl ort hesid-ncatm-p& Jlersnlso H1861pyingl ghto). ovas| added 2.0 {heaeso.| The
‘m xture was|agitatled at 50 [err] G farcoBdl hir and 5 aged tlo theneby obtfain
m xed sol ution 22). qo arts ght of the |above|m xed
solution (1) P-2 |Agr@d50 jpdPt 30 byPAeveme! jof %-RAe abové ni ¥ed-8ol|uirB?r (|2)
wer e i xed tloget her (SiCIerrP X e&é ration:| 5% by Vei ght), and a
m xed sol vempt congfisting gf i sopropanoq ,  propyl eng gl ycol | 10 nmononet hyl
et her and di agegoneakgohdl 70m3xi|N&-ikakiws| 6/0361 g on (wei ght Rasi.s)| was
added therefo, thgreby obtjaining | citra€odting liquid for |form ng
transparent Jcoati ng of 1%jby
P-4 Ag-Cu 90:10 | polyvinyl 0.01 20 2.0 Water
’ alcohol
P-5 Ag-Cu-Pd} 63:7:30 polyv1nyl 0.01 22 2.0 Water
1 alcohol :
P-6 | Pt-Rh 95:5 polyvinyl 0.01 10 1.0 Water
alcohol
P-7 Ag polyvinyl 0.01 30 3.0 Water
alcohol
P-8 |Ag-pPd 70:30 | polyvinyl] o0.01 34 3.0 Water
alcohol
P-9 | Ag-pPd 70:30 | polyvinyl| -0.0L 34 3.0 Water
alcohol
P-10 | Au polyvinyl 0.01 20 1.0 Water
alcohol
P-11 | Sb-Sn0Oj 10 20 Water
P-12 Sn-In303 70 20 Water
p-13 conduc-
tive 100 20 ethanol
carbon
matrix S1032 5.0 Water



wei ght in SiQ concentration (B-2). Wth respect to the coating
liquid for formng 15 transparent conductive coating and coating liquid

for form ng transparent coating for use in this invention,
dei oni zati on was conducted with the use, gf anphoteric ion exchange
resin (D aion SMNUPB produced by M t sutt €hi Chem cal Industries,
Ltd.) to thereby regulate the ion 20 concentration of each of the coating
| i qui ds. For each of the coating liquids, the alkali netal ion
concentration and al kaline earth netal Teddecéncentration wer.e
measured by the atom c absorption-analysis, the other metal ion
concentrati gas—by—the-em ssi< pee&-pgehem-caﬂ-——zE»—&nal—ya—s—a-nd_t_he__
; ; iRg: ol ; P ion x| c.
Zlgm)nl um i or| GARF aAI 5ﬁdi§§£§@1ﬁt i Bhi%%i ) @agiggznerchr?gﬁf?( PR IR
- type wk.pts, | type wt.pts. type wt.pts. wtg, 01/100
Stabilizer MY SOT DU VENT =T M)er
c-1. Th-1 221100 | water 220 &ty tg G o 0.1)
wt. pt. of particlfée Cont. butyl . partlicles .
si ze Di sper type w . celYP1ve gojant. -sion | ratijo
(Wm.pt.) (MMc-2 W2 P- 1 100 AWalbEr g 50 polyvinyl 0.400T ¢.2 10
2.0 wat er t-butanol alsoghol P- 2 Ag- Pd 70430
Pol yvi nyl 0. @3 P-3 5 50 |waBer \VAtIENO 0.5 0.1
pyr T oli- t-butanodqn P-3 AQ- Bd | 70: 30
trisodi um 0®% (P58 100 |wager  \\at30 | citric 0.5 0.3
citrate B-4  Ag{Cu 90: 1FUEBbl yvi nyJ acig 01 -4 20 2.0
Nt er celiQSti¥p 100 o o AeGr-IPe—6347:-30
, 5% P-5 100 | wake Fr citric 0.5 .3
pol yvi nyl 0. p-13 22 1.3|bufy Ulacia 0.4
al cohol matrix 5] cellosolve 100
c-7 £-5 100 { water 450 | citric 0.5 0.3
pP-11 1.5 | butyl acid 0.4
pP-12 3 | cellosolve 160
p-13 1
matrix 4
Cc-8 P-6 10 | water 10 0.4 0.3
butyl
cellosolve 5
c-9 P-6 100 | water 17.5 1.0 1.1
pP-12 2.5 butyl
cellosolve 30
c-10 |[p-1 100 | water 348 0.4 1.5
matrix 4 | butyl
cellosolve 88
c-11 | p-7 233 | water 587 | N-methyl- 0.7 0.1
butyl 2-pyrrolidone
cellosolve 160 20
c-12 P-8 233 | water 587 | N-methyl- 0.7 0.2
butyl 2-pyrrolidone
cellosolve 160 20
Cc-13 P-9 233 | water 587 | N-methyl- 0.7 0.5
butyl 2-pyrrolidone
cellosolve 160 20
c-14 P-10 300 | water 485 | N-methyl- 1.0 0.1
P-12 31.5 butyl 2-pyrrolidone-
P-13 3.5] cellosolve 160 20
c-15 | Pp-11 18 | water 246 ' 1.2 0.2
P-12 36 | methanol 694
1Pp-13 6

5 ©Examples 1 to 9 and Comparative Examples 1 and 2
Production of panel glass with transparent conductive

coating:



P-6 Pt - Rh 95:5 pol yvi nyl 0.01 10 1.0 Wat er

al cohol pP-7 Ag pol yvi nyl 0.01 30 3.0
Wat er al cohol P-8 Ag- Pd 70: 30

pol yvi nyl 0.01 34 3.0 \ab%er

al cohol P-9 Ag- Pd 70: 30 ponV|nX 0,01 34 3.0
VAt er surface of a pppghoglase. (4t igrh) for cathode ray

gFLgxgryllp_lltuéﬁ gﬁéF%}FF temperaturevﬁefé at 40 °C was cophed wikh

Wat er P-12 f%% Inke ELCLEOV% cgatlng liquids for formlﬁéotranségrent

Wat er P- 13 100
goo 3;?an0|conductlv%aEQ891nga?é'f) to SIAASY) (c-14) and }C-15) by
Table 2 = 5 Eﬁ%a%bﬁﬂneg'E@cﬂﬁ&&h&l@bndué%é@35§'fUD rpm forC@Q sec ando! i d
| on conc. di spersion Stabilizer cont.
type wW.pts. gMRe. W. pts type wt.pts. wt % mol /1009 C1
P-1 100 wat er 220 0.5 0.1

but yl The thus formed €ehhopatert Edhductive Gide pakticle

100 wat er 100 0.4 0.2

t - but anol 50 layer wa€- doate®-3ith the &fataigerliquid £b@0 forming

0.5 0.1 t - but anol 50 C5 P-5
100 wat er trad@pagienti coating (Bolpb by th® same spinner technique

but yl aci d 0.4 cel l osol ve 100 C-6 P-5

100 water 10 coggnct@ﬁtﬁpcloo rpm for90 seC()q;led and heated pnggr

1.3 butyl i d cel l osol ve
100 y 7condpt50ns spegeélﬁgtgl Table 345d:hecqe[t}y @btaln?.ng 0.5

g;iz 3 58PF5§8F9€WEBB transpgrent coqggﬁ$lve coati.ngs.4

mat ri x 4 . . 8 P- 0 .

0 4 0 3 Wl%h respec% to eacﬁ ofﬁﬁ%%%e substr&g% with

transparent conductive coatings, the surface resistivity

15 was measured by the use of a surface resistivity meter
(LORESTA manufactured by Mitsubishi Petrochemical Co.,
Ltd.) and the haze by the use of a haze computer (3000A
nmanufactured by Nippon Denshoku Co., Ltd.)}. The
reflectanée thereof was measured by the use of a

20 reflectometer (MCPD-2000 manufactured by Otsuka Electronic
Co., Ltd.) and the indicated reflectance is one measured at .
a wavelength exhibiting the lowest reflectance within the
wavelength range of 400 to 700 nm. Thg parﬁicle size of
the fine particles was measured by the use of a microtrack

25 particle size analyzer (manufactured by Nikkiso Co., Ltd.).

The reliability evaluation was made on the basis of

the saline resistance and qxidation resistance tests
performed by the following methods.
Saline resistance



cel | osol ve 5 - C9 P-6 100 wat er 17.5

1.0 1.1 P-12 2.5 butyl

cellosolve 3 0 C 10 P-1 100 wat er 348

0.4 1.5 matri x 4 butyl

cell osolve 88 C 11 P-7 233 4@t er 587 N-net hyl -

0.7 0.1 . u '
col | 0sol ve 160 A piecgp of eachlpfzthg L¥bstrate w1t%%§%§ﬂ§5&fgﬁg87

N- et hyl - cdhductivd) cbatings obtained in the above Edfiiles and
2-pyrrolidone cel l osol ve 160 20
G113 P-9 Cofdpa vt iRie Examp15§7szW§éBMially immefsed in £.5% by

but yl 2-pyrrolidone ceIIosoIve 160
20 C 14 weikht aquedfy walldhe solutd8h, Nabbbéumydl-to stand still £d* 1
P-12 31.5 butyl 2-pyrrolidone : P- 13 3.5
cel |l osol ve 180 24 hr or 48 2 and taRefiSoutP- 1Any colox Sams ethange wa2A6
1.2 0.2 P-12 36 net hanol 694 P-13
6 5 Exanpl epsenved hatweeonsheatimmersednpies andrithe nd@ripgentsiesh pefrt
panel glass with transparent conductive coating:

48: A Sf %Rﬂfe% -panel glass (14 inch) for cathode ray

tube with its te ture hel.d at 40 [err]C was coated with each of
t he above coati ng t ranspar ent conductive coating

(G1) to (CG10), (C—éﬂ).and %&-1 gﬂ éf tgetggbggkggﬁr {ﬁﬁ@Pu%$e conducted

at 100 rpmfor 90 se

ranspar ent GONGANE NS AREER! Bhesipeal Lot oSG U
spi nner techni qg.%t Ip]aqcat“i%dlﬁl;?cl%gl 1.@5 y]ing éggéié.’%ls?ozby 2 sdH 1‘?{3' aariﬂs hgat ed

under con ons spec tal ni ng

substrate with tvféi@?tﬁaﬂa%feo%%nﬁygﬁrb&@ncﬁé£b£9§e solution, al¥dwed &¥P&tankC
each of these substrate wt
still for 24 hr and taken out. Any color tone change was
observed between the immersed part and the nonimmersed part
15 of the piece.
Evaluation criteria
O: no change observed,
Z&; slight change obsérved, and
x: clear change observed.
20 Exémples 10 and 11 and Comparative Example 3
Production of transparent conductive coating film bearing
panel g;ass:
Substrate with transparent conductive coatingé were
produced and evaluated in the same manner as in Examples 1
25 to 9 and Comparative Examples 1 and 2, except that a
surface of a panel glass (14 inch) for caﬁhode ray tube
with its temperature held at 45 °C was coated with each of

the above coating liquids «for forming transparent



t'ransparent conductive coatings, the surface resistivity 15 was neasured

by the use of a surface resistivity neter (LORESTA manufactured by
M t subi shi Petrochem cal Co., Ltd.) and the haze by the use of a haze
conput er (3000A manufactured by N ppon Denshoku Co., Ltd.). The

refl ectance thereof was neasured by the use of a 20 reflectoneter

( MCPD- 2000 manuf actured by Otsuka El ectrbfic Co., Ltd.) and the

i ndi cat ed refl eehaneeive esgtiRgsr-ed Atto (C-13)WayekaaotR;axhLbi ting the

| owest reflectance within the wavel engt h range of 400 to 700 nm The

particle size téchniquéheohdinetgdrdt Cl5Hs rims ARA9Qr edcb¥nihgrusg. of a
mcrotrack 25 particle size analyzer (manufactured by N kkiso Co., Ltd.).

The reliability evaThet resulbs aeeeyioren higm Exdile Gf. - the saline
resi stance and oxi dation resistance tests performed by the follow ng
met hods. Sal i ne resistance -49
A pi ece of Seach of the substrate with Tadkdies gar(dit conductive coati ngs
obtained in the above Exanples and Conpar ati ve Exanples was partially
imersed in a_5%hy _wejght aqueous saline solution, allowed to stand
still for 5 24 hr lor 4®aningnd takequaj:tingAny cateatimnefidange was
observed between the¢ i nmet@etdpart| andlidreidhoni grersed part of the
pi ece. Oxi dat | orfediosringe | for forming pi ecefokméagh of |t he
substrate wi tlh transffeyPartdcledndiransparesst i|ngscobdathed i n|the above
Exanpl es and Conpat rtially imrersed |n a 2% by

Ex.1 c-1 B-1 | 160°C_x 30 min '

Ex.2 c-2 B-1 160°C x 30 min

Ex.3 . Cc-3 B-1 160°C x 30 min

Ex.4 C-5 B-1 160°C x 30 min

Ex.5. Cc-6 B-1 160°C x 30 min

Ex.6 c-7 B-1 160°C x 30 min

Ex.7 c-8 B-1 160°C x-30 min

Ex.8 Cc-9 : B-1 160°C x 30 min

Ex.9 Cc-10 B-1 160°C x 30 min

Comp .

B c-14 B-1 | 160°C x 30 min

Comp . '

s c-15 . B-1 200°C x 30 min

Ex.10 c-12 B-2 180°C x 45 min

Ex.1l1l c-13 = B-2 180°C x 45 min

c .

. c-11 B-2 180°C x 45 min




wei ght aqueous hydrogen peroxi de solution, allowed to stand still for

24 hr and taken out. Any col or tone change was observed between the
i mrersed part and the noni mersed part 15 of the piece. Eval uati on
criteria [err]: no change observed, [err] : slight
change observed, and x: cl earbdhange observed. 20 Exanples 10
and 11 and Conparative Exanple 3 Production of transparent conductive
coating filmbearing panel gl asgazple 3 (rr) Substrate with
transparent conductive coatings were produced and eval uated in the
same nmanner &5 TN EXanDIGader A with L AMEfa2ehe ebh¥acEXe8PEEatingNd 4,
except that surface of a panel glasS (14 inch) for cathode Tay tlube
with its tenperatur ¢ Hglkdcal Fe1l&l ] @a¥es [coat ed W ifreasi el The
above coating |iqui ts.JsQkef Or WhRGe tY aNSpar §MEa1ine resistance | . Oxidation
50 conductive coati Ng iSetl) tQs{ CG{13) (Hy tihe-spinner--techni gdeisndectied
at 150 rpmfar 90 sec@nd ,diied. The |[rashkss ane sveln in Table 3.
Table 3 (1) Coating Coat+ng Coat+ g +qui d
liquid Hsorl f pAnxnd 03 or0far rrk ngd.4 G i ng fine @articlle
t ranspar ent nditio I coat i ngaEx. |l C1
B " 160] \,rE;’f%rpmdggxrr?LRz sl | HL | O B Laeoe S a0 min

Ex.3 |5 x 102| 0.1 0.3 O A A

Ex.4 |1 x103| 0.2 0.6 ®) O O

Ex.5 |7 x 103| 0.4 0.5 O @) O

Ex.6 |6 x 103| 0.5 0.4 O A A

Ex.7 |3 x 102| 0.1 0.3 O O O

Ex.8 |5 x 103] 0.8 0.9 O - @) O

Ex.9 |3 x 103]| 0.5 0.5 o @) O

Comp . 4

Ee 3 |9 % 10 0.4 1.9 O O O

Comp . 5

Ee 5 |2 x 10 0.6 0.8 O O O

Ex.10]5 x 102| 0. ©) @) O

Ex.11|4 x 102] 0. .0 O O

Comp. 2

Ex.3 x 10 0. .5 X X X




Ex. 3 C3 B-1 160C x 30 mn Ex.4 G5 B-1

160C x 30 min Ex.5 C 6 B-1 160C x 30 min Ex.6 C7
B-1 160[err]C x 30 min Ex.7 C8 B-1 160C x 30 nmin
Ex. 8 C9 B-1 160C x 30 nmin 9 —C10 _B1
160[err]C x 30 min Conp. C 14 52 B— Hﬁllﬂ
160[ err] C x 30k " Lm m
Ex. 10 G 1avEhE HMBigingeatdd (o P b 1 ﬁ ”‘ﬂ ”"I B-2
180[err]C x 45 mn Ex.3 C 11 B- 2 180C x 45 min® *
51 Table 3 (I11) Substrate with
transparent conducthve cfatbAfing liquid ¥ f8&EniMeld @transddaedit
Reliability resist- tance Sal i ne resistance
Oxi dat i on condut¥ity¥ coating, comprising (Pine (PArtirdsissioEnae
([err] ) 24 hrs. 48 hrs. Ex.1 1 x 10[err] 0.2

0.4 J[err]5 composite mé¢eal]having an avdmagd pabtizle 2ize0pdr A] to 200
0.9 [err] [err] [err] Ex.3 5 x 10[err] 0.1
0.3 [errhm and a polaersdlvent. [err] Ex.4 1 x 10[err] 0.2
0.6 [err] [err] [err] EX.5 7 x 103 0.4
0.5 [err] [err] [err] Ex 6 6 x 103 0. 5
0.4 [err] [err] [err] 3 x 10[.err]
0.3 [err] 2. Theegppting liquid ﬁgﬂqﬁalqgég}n q@arnrérewhﬁreens
0.9 err 9 3 X 0.5
[err] [ %@grfompos1te met%%rqaqi#é§e45§§@:ﬁﬂmaqﬁed;8%4an ail?ygof a
[err] [err] Ex. 1 Conp. 2 x 105 0.6 0.
ferr] 10 ?%%FTilty of metT%ﬁ

3. The coating liquid as claimed in claim 1, wherein

the-composite metal particles are fine metal particles or
fine alloy particles covered by a metal having a standard
15 hydrogen electrode potential higher than that of the metal
or alloy metal which constitutes the fine metal particles

or the fine alloy particles.

4. The coating liquid as claimed in any of claims 1

20 to 3, which further comprises an organic stabilizer.

5. The coating liquid as claimed in any of claims 1
to 4, which further comprises conductive fine particles
other than the composite metal particles.

25
6. The coating liquid as claimed in any of‘claims 1

to 4, which further comprises a matrix.



Ex . 2 Ex.10 5 x 102 0.2
[err] Ex.11 4 x 10[err] 0.2
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52 Wiat is c¢laifnell is: *
1. - Acoating liquid for formng a t ranspad ent conductive coating,
conprising fine parb'C'e%hgfcéatlégCPﬂ&@ﬁdtééfﬁiéaméﬁﬂﬂnn@léﬁm@%er@ﬁ%reln
particle size of 1 to 200 nmand a polar sol vent. The

coating |iqui deRs RheLIRJLiENcEhBbERd , o NET Eidh . t he conposite netal
particles are conposed of an alloy of a 10 plurality of netals.

3. The coating liquid as clained in claim1, wherein the conposite
netal particles are fine netal particles or fine alloy particles
covered by a netal Bavi ng substndbedwilis tipmspyemtelcsriduode vpoteatial
hi gher than that of the netal or alloy nmetal which constitutes the
fine netal Sparcowprising: or the fine alloy particles. 4. The
coating liquid as clained in any of clains 1 20 to 3, which further
conprises an organi & suhBLrater . 5. The coating liquid as
claimed in any of clains 1 to 4, which further conprlses conducti ve
fine particles aoEKeRSPREANE hEORSHPBLTE f R Maxrdcdiscleyer including

fine particles of a composite metal having an average
particle size of 1 to 200 nm, said layer being disposed on
10 the substrate, and
a.transparent coating formed on the transparent
conductive fine particle layer and having a refractive
indéx lower than that of the transparent conductive fine

particle layer.

15
9. The substrate with transparent conductive coating
as claimed in claim 8, wherein the composite metal
particleé are composed of an alloy of a plurality of
metals. |
20
10. The substrate with transparent conductive

coating as claimed in claim 8, wherein the composite metal
particles are fine metal particles or fine alloy particles
covered by a metal having a standard hydrogeﬁ electrode
25 potential higher than that of the metal or alloy metal
which constitutes the fine metal particles or the fine

alloy particles.
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53 7. The coating liquid as claimed in claif 65 whereifi

the matrix is conmposed of silica. 8. A substrate with
transparent conductive coating 5 conprlgqu; a substrate,

a transparent conductlilve fiThe sabstraeel with tn@mimhr@pt condquuvqnutlcles
of a conposite netal having an average article size of 1 to 200 nm
sai d | ayer bei ngoditipgses ehaimed imeamyhef rataimspfy to 10, wherein the
transparent coating forned_on t he transparent conductive fine
particle |ayer dA@hparsdcaer dpyaE: fyrther comme'é@q (ﬁ)%’fdl{or\"d-ﬁet Faneof the
transparent conducti,ve fine artlcle | a 9. The
substrate with @& F@nPtBSHdEE? vERR 3R fte me?%%(ﬂ%%?hﬁieﬁn claim 8,
wherein theﬁfonp05|te met al partlcles are conposed of an alloy of a
plurality o netals. 20 The substrate wth

t duct l th
compostte metal o 125ar . ToreSikrEorPEE 2?9%% A SndfiEiod L he
particles S 0ed Y 2 EREE lﬂ%ygo@ éia?ﬁ‘?érsd ézycirlqgme@e%t tpde

fine particle layer further comprises a matrix.

10 13. The substrate with transparent conductive
coating as claimed in claim 12, wherein the matrix is

composed of silica.

14. A process for producing a substrate with
15 transparent conductive coating, said process comprising the
steps of: .
applying onto a substrate a coating liquid for forming
a transparent conductive coating, comprising fine composite
metal particles having an average particle size of 1 to 200
20 nm and a polar solvent,
drying to thereby form a transparent conductive fine
particle layer, and
applying a coating liquid for forming a transparent
coating onto the fine particle layer to thereby form a
25 transparent coating having a refractive index lower than
that of the transparant conductive fine particle layer on

the fine particle layer.



25 potential higher than that of the nmetal or alloy netat which

constitutes the fine netal particles or the fine al IIIMIHI“"(“HUEEJH _
54 11. The substrate with transparent conductl i
as claimed in any of clains 8 to 10, wherein the fihe parti @l e®l ayer

further conprises conductive fine 5p‘fhrticl es other than the conposite
metal particles. 15. The procé8s aShelsihedrin eclaimh 14 ,anvdEaredmt the
conductive coating as clainmed in any of clains 8 to 11, wherein the
fine particl ecbagéngf bigudd €onpfoésming awtransparemy conductiyv® coaffimg
substrate with transparent conductive, coating as clainmed in claim 12,
wherei n the naeptains an orgephposkalbbiizeyjgnd the coating ligmid Logrocess
for producing a substrate with 15 trapsparent conductive coating, said
process conpr£SFRENghd transparepk gpating contains, @i AGigl-onto a substrate
a coatingdiquid for formng a transparent conductive coating,
conprising fine conposite netal particles having an average particle

e O 10 200 3B hARpRoBRS oL S in i 14 18O (P Dy
oppl 109, = SOGhLpd;Ll SHbCelSE LoRELARe AP ANCIor corntOIL0 g e
refrattive i ndexchAYer 1528 for forming a transparent conductive coating
are formed by adding into a dispersant comprising a fine
10 metal particles or a fine alloy particles and a ﬁolar
solvent, a salt of metal having a standard hydrogen
electrode potential higher than that of the metal or alloy
which constitutes the fine metal particles or the fine
alloy particles, thereby the metal having a standard
15 hydrogen electrode potential higher than that of the metal
or alloy which constitutes the fine metal particles or the

fine alloy particles being deposited on the fine metal

particles or the fine alloy pérticles.

20 17. A process for producing a substrate with
transparent conductive coating, gaid process comprising the
steps of:

applying onto a substrate a coating liquid for forming
a transparent conductive coating, comprising fine metal
25 particles or fine alloy particles and a polar solvent,
drying to thereby form a transparent conductive fine
particle laver, and
applying a coating liquid for forming a transparent

coating, said coating liquid containing ions of a metal



that of the transparant conductive fine particle layer on ___the fine
particle |ayer.

15.
The process as clainmed in claim14, wherein the ”"Mﬁgmu ll H' for
form ng a transparent conductive coating . conta i"cl

stabilizer and the coating liquid for 6 formng a transparent coating
contains an acid. 5 16. Tﬁ% process as clainmed in claim 14
or 15, whdweiima lee stiamdardnpydregereeiecpEpde Pentciftlaiiicirer thaa
coating liquid for form ng a transparent conductive coatin ., are forned
by addi ng i nt o thah gfetbenmegadpprsphgo¥ Vhieh q@ns%q%esp%m dige getal
fine alloy particles _and a pol ar_, sol vent, g salt_of tal having a
standard hydr og@fticles gretpeoddngopdhPYaPARFYRETS t HIHQ Hite SFanse |

or all oy which constj.tutes the.fine netal rfi.cles or t.he fine
alloy particl eﬁoqdﬁ‘éﬁxéﬁ? HélerrBtaﬁls:lﬁgﬁi ﬂayﬁrsﬁangg?ﬁebylém%f&rlggg rm a

el ectrode tential higher than th t he . ; |41 m@h
constitut egé)t hg:wga%na cﬁg% el giévg%gt %erg?Egéﬁ‘_r’lee a eéf/l l;?g%/et I C %21 bei ng
deposited on thgdd b THAleine pabRIELE! 288 LRCcAS NeiAl iR Gy

20 17. ,&process or pPo ucrng a Lhbstrate wit t ransparent

conductive Ccoatfid.q15% CaRi-RCeHe 7RFRLI Bh¥IngNE standstERydogen
applying onto a substrate a coating liquid for form ng a transparent

conductive Coatélr&:tx%a@Po%ieMiéhnﬁianbal thah tR&EtlHE£] e AetdineraldiQpy
particles and a pol ar solvent, drying to thereby forma
transparent corR@iiciH orstieutes the fine metal particles or the fine
10 alloy particles to precipitate on the fine metal particles
or the fine alloy particles contained in the fine particle

layer so that the fine metal particles or the fine alloy

particles are converted to fine composite metal particles.

15 18. The process as claimed in claim 17, wherein the
coating liquid for forming a transparent conductive coating
contains an organic stabilizer and the coating liquid for

forming a transparent coating contains an acid.

20 19. A process for producing a substrate with
transparent conductive coating, said process comprising the
steps of:

applying onto a substrate a coating liquid for forming
a transparent conductive coating, comprising fine metal
25 particles, a polar solvent and an organic stabilizer,
drying to thereby form a transparent conductive fine
particle layer, |
apﬁlying a coéting-liquid for forming a transparent

coating containing an acid, onto the transparent conductive



particle |layer, and applying a coating liquid for formng a

t ranspar ent coating, said coating liquid containing ions of a netal

56 havi ng a standard hydrogen el ectrode potential higher than t hat
of the metal or alloy which constitutes the fine netal particles or
the fine alloy particles, onto the transpﬁ ent conductive fine
particle |ayer fonthgaebyciot1pdy HfOrdAcrebyd foranaparanspasehtnNgohevhey a
refractive index |ower than that of the fine particle layer on t

fine particle |ageing a reboictdwe sdse lidvemehan thatngfatheafifaed

hydr ogen el ectrode potential higher than that of the netal or alloy
whi ch constitutpartheléi hayeetah e tiigleepagtidile flayer,10 alloy particles
to precipitate on the fine nmetal particles or the fine_allay

particles or,  the fine alloy particles are converted to

net al partléles hgating. 18, The process as clained in

wherein the coating liquid for form ng a transparent conductive
coating contai ns an organic stabilizer and the coating quuid for
formng a transparenéocoatl cont ai ns an aC|d

process for produci ng§’a subSErBYRCHT 1PS © aIHFFhH§b§¥€hPfc8ﬁaaE€.%é to
ting, id t h

onto & subetraiioa SBSFRRY (A% HRrtihe Aamiy BBE Tomipg e trancoRbt L ve

coating, conpri ééﬂ&ucfztf'@e nc%é‘t!mcf G %%ndﬁc'ﬂ‘i]vgr £$ALVERE . 20 2N

organic stabili
10 other than fine metal particles, fine alloy particles and

particles contained facomposing Paetérdanic stahld-y‘@lersoa@ﬁat ‘i u”ﬂi’wnﬂa'”m
! *

fine qomposite metal particles.

21. The process as claimed in any of claims 14 to
20, wherein the coating ligquid for forming a transparent
15 conductive coating further comprises a component capable of -

forming a matrix.

22. The process as claimed in claim 21, wherein the
matrix forming component is a silica polycondensate
20 obtained by hydrolyzing a hydrolyzable organic silicon

compound in the presence of an acid.

- 23. A display deviée comprising a front panel
composed of the substrate with transparent conductive
25 coating of any of claims 8 to 13, the transparent
conductive coating being formed at an outer surface of the

front panel.



_——m—

.drying to thereby forma transparent conductive fine particle |ayer,
applying a coating liquid for formng a transparent ..goating containing
an acid, onto the transparent conductive i T e
57 fine particle layer to thereby forma transparept coaf,ihng! Begy |
having a refractive index lower than thatS8f the fine ——_girtici® | ayer
on the fine particle |ayer, dggerpasy ng the organi c stabiTize
and 5 heat i ng. 20. The process as clained in any of
clainms 14 to 1R, coheind M 1Heid oY Fornithy & teanEpaFEAl SohHalEPREeNt
conductive coating conprises conductive fine particles 10 other than fine

met al particl escodtingg Al denypomis ing | FHneapdirticlesl bfiea Coompssite Néedl

e

H
0

particles. 21. The process as clainmed in any of clains 14 to
20, wherei n t hehawixtg nan | avprabd @adftdliengizet pdndpaoeRd0 db arxd nalusdlase
coating further conprises a conponent capabl e of formng a matri x.

22. The prdcessolwent ai itk iabateniqon@bsiweemetalt harticlesmarée x form ng
conponent is a silica polycondensate 20 obtained by hydrolyzing a

hydr ol yzabl e oreggferalply commposed edhpourd Loy pﬁeappggéaabietmfoﬁnn%mhs or
23. A display device conprising _a front panel conposed of the
substrate with qqqgﬁ&ﬁﬁeﬁﬁnqxﬂﬁﬁﬁﬁigﬂytlcles or the fine alloy particles

covered by a metal having a standard hydrogen electrode
potential higher than that of ﬁhe metal or alloy metal.

10 A substrate with transparent conductive coating
comprising a transparent conductive fine particle layer
including the composite metal particles and a transparent
coaﬁing disposed on the transparent conductive fine
particle layer.

15 A display device comprising a front panel composed of
the above substrate with transparent conductive coating,
the transparent conductive coating being formed at an outer
surface of the front panel.

‘The above coating liquid enables providing the

20 transparent conductive coating which favorably has low
surface resistivity and is excellent in antistatic, anti-
reflection and electromagnetic shielding properties and
also in reliability, and also enables providing the
substrate clad with the transparent conductive coating and

25 the display device having the above substrate.

-
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. 25, coat i ng: of any of clainms 8 to 13, the transparent conduf?esare3
coating being formed at an outer surface of the front panel . spes
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TITLE
COATING LIQUID FOR FORMING TRANSPARENT CONDUCTIVE COATING,
SUBSTRATE WITH TRANSPARENT CONDUCTIVE COATING, PROCESS FOR
PRODUCING THE SAME AND DISPLAY DEVICE

ABSTRACT

A coatihg liquid for forming a transparent conductive .

coating, comprising fine particles of a composite metal
having an average particlé size of 1 to 200 nm and a polar
solvent. The above composite metal particles are
preferably composed of an alloy of a plurality of metals or
comprise fine metal particles or the fine alloy particles
covered by a metal having a standard hydrogen electrode
potential higher than that of the metal or alloy metal.

A substrate with transparent conductive coating
comprising a transparent conductive fine particle layer
including the composite metal particles and a transparent
coating disposed on the transparent conductive fine
particle layer.

A display device comprising a front panel composed of
the above substrate with transparent conductive coating,
the transparent conductive cecating being formed at an outer
surface of the front panel.

The above coating liquid enables providing the
transparent conductive coating which favorably has low
surface resistivity and is excellent in antistatic, anti-
reflection and electromagnetic shielding properties and
also in reliability, and als%;enabiesaprOViding the
substrate clad with the trangéarent c;nductive'coating and

the display device having the above substrate.! T
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