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*159159* S PECI FI CA T 1 ON COATI NG MAT

FOR PLATI NUM MATERI AL, PLATI NUM MATERI AL COAW m

SUCH COATI NG MATERI AL, AND GLASS MANUFACTURI wn ""mmww

APPARATUS 5 TECHNI CAL FIELD [0001] The present . ..

invention relates to a coating naterial for covering

a platinummaterial for use in a high-tenperature

environment, sE&EP &G F J &S Madufadt uri ng

apparatus. 10 BACKGROUND ART [0002] An apparatus

(including stir chanber, nelter, refiner and others)

for manufacture of high-quality gl asses such as
COAJIINGOA T it BT FaR (P LAITI PIUMMAN BERSFA TgePRA BT NYM MA@RERAAL COATED

plati num 15 material as its constituent material. The
WITH SUCHUDOABRING IMATER RALSediDasL.ARS MANISEAC TIEE NG PSRRI TUS

for such chanbers and vessels because of the

.followi ng. Platinumhas a high nelting point and forns

no oxide layers in the air, so that the platinum

TECERIehrAlFIELI® | i ttl e subjected to degradation, de
formati on and damage during 20 operation of such an

[Oo@ﬁ@ar'@ﬁé‘spré r?cﬁgh(ﬂaﬂe ohlrd S J.ééh’sfgﬂ)iao%oiaglﬁﬁ‘l%f?@%ial for

st abi | |ty an ows a owten y to conta

pl | at
cordRS H AL S 3O, SR PO AT o R
th I t num
en"%?@#&?&ie%w?‘rcabﬁn PoPads baRas iR el Fg‘i‘ttéi‘ :
described in detail in Prior Art section

BACKGROUND ART

{0002] An apparatus (inciuding stir chamber, melter, refiner
and others) for manufacture of high-quality glasses such as
optical glass and display glass generally uses a platinum

material as its constituent material. The platinum material
isusedas the constituent material for such chambers and vessels
because of the following. Platinum has a high melting point
and forms nooxide layers inthe air, sothat theplatinummaterial
islittlesubjectedtodegradation,deformatiopanddamageduring
operation of such an apparatus. In addition, it is superior
in chemical stability and shows a low tendency to contaminate
glass in a molten state. Other than platinum, platinum alloys
such as a platinum-rhodium alloy have been widely used for the
platinum material (other platinum materials applicable for use

in glass industry are described in detail in Prior Art section
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of Patent Literature 1). [0003] In glass manufacturing
processes, the apparatus is placed in a high
tenperature environnent of over 1,000 C, generally 1,
200 - 1, 600 C, while it is varied depending on the 5
content of the treatnment used. Because of the
abgve-descri bed features, the platinumnmaterial even

of ihat&idh M YRrgh Wehpdrature  envi ronment can mai nt ai n
sufficient durability over an extended period of tine

[0QfXhodh dlessdBaRyfREtEEARENPHEEESECHDI {cgﬁ gbrsgatus is
i nside the apparatus. 10 [0004] However, the platinum

Plaggderinala ii dbhe eimpghy attermese ratvimnmemAd rodnwergr 1, 000 C,
encounters a problemregarding its behavior on an

geneutadrl ysliy Ra6e- df, e Gpparidteust Thergurichl depeaddng on the
vaporization |oss that results when platinumin the

congleatti ofinhmteriadneptodseds Begassous txé dbdve-Hdescribed
formof a platinumoxide (PtQ2). This 15 plati num

featapelsi, zalh ¢ Pl dtdstum hAt bt sagenasral nuSiech ANBUGH S dnperature
several % of a weight of the platinum apparatus and

envi@eofRa tacan AGE Ak ati Radu Bif T @CdAty dd2EBYES t $IIRNIER Atdnded
stability of the platinummaterial in a local site of

perlib@ &PRAMA 1S tWBBES ] QY £& arfnd! AL WM en glass
vapori zes. Al so, the vaporiZed platinum 20 deposits “on

ins3dkf 26@S apbakaftactory and heat-insulating materials
di sposed 10 surround the glass manufacturing

hi ' f
[Ooﬁﬁﬁarﬁ%g%v?g,Hﬁgibﬁg%ﬁﬁﬁﬁﬁméggrfg ?{Eﬁﬁ&%ﬁ%ﬁ&%ﬁ@%%a %re

subj ec p num recovery and'i _

eS8t B NEEERSE AT LS ST PL LN ox on an
outer surface of the apparatus. The problem is a vaporization
loss that resultswhenplatinumintheplatinummaterial produces
a gaseous oxide in the form of a platinum oxide (PtO,). This
platinum vaporization loss, in its general use, amounts to
several % of a weight of the platinum apparatus and becomes a
factor that directly damages strength and stability of the
platinummaterial in a local site of the apparatus where a larger
amount of platinum vaporizes. Also, the vaporized platinum
depositsonsurfacesofrefractoryandheat-insulatingmaterials
disposed to surrbund the glass manufacturing apparatus. This
increases the number of members to be subjected to platinum
recovery and refinement. Another loss increases as the

expensive platinum material vaporizes and spreads into a space

where recovery thereof is difficult to achieve.
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25 where recovery thereof is difficult to achieve. 2
[ 0005] Also in the glass manufacturing apparatus using
the platinum nmenber, there has been a probl em of
formati on of bubbles, due to water in a glass, at an
interface of the platinumnmenber during glass
manuf acturing (see, for exanple, Patent Literature 5
. This is belieyed due tgo the following. Water .in
[Oog’)ﬁ’é g?‘g§g lHeEBﬁp%iéESt’BaﬁPgaEEBr hyer 6@8%9 ghyf pg§ing the
subsequently allowed to pass throuqﬁ the platinum
plagdpiyaynenP ety bhese es beena peshiemolgfprmationofbubbles,
oxygen-concentrated glass portion is formed at or near
duet he Watrkeinaeed st ha tppratinigh farhef, thh e ebylnuy gember
bubbl es are 10 produced. [0006] In order to solve the
durpgingbd ens 9fmabulfbkéutrongaties fariaxgmpllee Ghbest Literature
manufacturing, Patent Literature 3 proposes provision
2) .of Thi hyidr bgénevepedueatd ehgl fiskldaiegl. f ilareoniantioetigdass
surface of the platinumnmenber. 15 However, after the
decsinpdy caf t & hr aliasshhdsedehi timatiisckabedquent Pgt£ntowed to
Literature 3, the inventors of this application have
paskOURdolighi fBETH1 £t Bfim er@dNPresanf ohEBLEEN s bubklses t,
during the glass manufacturing. Patent Literature 1:

an %g?@@ﬁsgoﬁ)@éﬁﬁkaEéMi §0: 5P b Noortlals £80miB- 28U/ Qiear the

ent Literature 2: Japanese Patent Kohyo No.
int@2@1-a03008h e F5t £01 nieh LELRAL LY € e ) P Rin1
RS oNG, SBOA B aaag Ty B e S e Iy &S are
LRQQ4I It is a first object of the present invention

Progs provi de

[0006] Inorder to solve the problemof bubble formation during

_the glassmanufacturing, Patent Literature 3 proposes provision

of a hydrogen-impermeable glass-based film on an outer surface
of the platinum member.

However, after the study of the glass-based film disclosed
in Patent Literature 3, the inventors of this application have
found it insufficient to suppress formation of bubbles during
the glass manufacturing.

Patent Literature 1: Japanese Patent Laying-Open No. Heil
10-280070

Patent Literature 2: Japanese Patent Kohyo No. 2001-503008
Patent Literature 3: Japanese Patent Kohyo No. 2004-523449
DISCLOSURE OF THE INVENTION

[0007] It is a first object of the present invention to provide

a material suitable for coverage of a platinum material used
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25 a material suitable for coverage of a platinum
material used 3 in a high-tenperature environnent. It
is a second object of the present invention to provide
a coating material for a platinummterial, which can
suppress bubble formation that is caused by water in
a glass during glass 5 manufacturing. [0008] Key
o qualities required for the coating material for a
in q AuheRRedtar ey WorgsRitgh tenperature are
summari zed below. First, it does not show the .
t eddehfya tSGAEIG OB egéf OF e Py esieinghinEppéianuke provide
envi ronnent and needs to have a sufficient 10 degree
a cofitihexndter iyl tfprf ol b b tedomedtd i lof whhehptan iswppress
material as a substrate. \When the apparatus is
bubdper &bedabionbrtaight caugsedsby wdtsecdampardrtss during glass
experience thermal expansion or shrinkage.
marAdeertdiriglgy,, the coating material if sinmply high in
strength, i . e . , rigid, tends to break as a result
[00wfs If akkyr gud bi t Deé obd QW HdteiflorditeNsbaahgChabgeialThisr a
causes themto deform and |ose their functions.

pladaeRitdna tdiei &P@Eieagltr@hfl[;hfﬂeamp‘@;ﬁ&ure'@fj@ stifth@razEhl81ow.
needs to have a dense filmaquality and nust be nearly

Firstee i®f JdefetloSUah @Rl RRYILS ey T RS med th %?raté‘%g IHRE in a

presence of such defect |eads to danaging o

hi g‘flo-@éim%% r@%‘iﬁrei %lnv 1%% nfn\imlé{hhcn DS G A A GAUSSY et I%e sufficient

substrate to contact an outsi air, resulting

de g{r% et Ig% ff%ielxliyi lti%fys léfof if%il%%&)b ?terf%%%%%[i%(s% %]r%o rﬁLhtZegltpil%rt]: inum

ss “of platinumromthe’s rate. _

matEI g 10RO P S BB B SopplBel®ox
bro%%%%n%%hrest, its components experience thermal expansion
or shrinkage. Accordingly, the coatingmaterial if simply high
in strength, i.e., rigid, tends to break as a result of failure
to follow their dimensional change. This causes them to deform
and lose their functions. Second, the coating material, when
made into a film, needs to have a dense film quality and must
be nearly free of defect such as pinholes. This is because the
presence of such defect leads to damaging of the coatingmaterial
during use and causes the substrate to contact with an outside
air, resulting in the failure to sufficiently reduce a
vaporization loss of platinum from the substrate.

[0009] Metal oxides, known as general refractory materials,

may be regarded as being applicable from standpoints of strength

and stability inahigh-temperature environment. However, they
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25 and stability in a high-tenperature environnment.

However, they 4 are hard to forma dense film by

firing, because of their low flexibility and high

mel ting points, and accordingly does not show the

performance contenpl ated by the present invention. The

inventors of this application investigated suitable 5

constitution of the coating material while taking into
argdedishito fREMapodersiesktiiméy fhirdndeohararsasofakgeir low

concei ved a concept of the present invention that a
flovpiler Wy et BilghngetEisg apeimes, merdabpcogirdésgetly does not
~ alumna and silica and a gl ass conponent can satisfy
shavh et heth dver e dse cooratip datresd 0 {00 10je sy itesmitsicon .

this invention through the finding that a coating

matHre dinvegritcadsniofgthiseéppticayiont mrvad t Conpadentitable

consi sting essentially of alumna and silica and a
corftassut iconpanené et iefd aateveby whipps eakibgbbheo account

formation that is caused by water present in a glass

theldboRe -aleass iBRaUHagbHr ¢dd i dPorldatanis cohbe i Re8SgMoncept
i nvention provides a material for coating a surface

of @f’le Rl Ad AV ERE ebhalhdRE e Pl At EBHILOhingRlIAId M ine
alloy. More specifically, it provides a coating

meﬂyﬁt%Qf@e At @hﬁh;ﬂﬁ”bﬂat§£i§ha yhych 55h§%nent can

refract ory nmateri al conponent cont ai n(?:ng al um'na an

00111 Th t
Sat%.léfé}r: q@%‘%eq%%ecslé%%e | %gﬂﬁ-l On rICOﬂt a:ll nS eaICS?n Ingg
A oThER rBpPhaas APIPAIGll, s Sh Lk caﬁ{ e'ue AP ehat
f t .th urth
a C%&&%%F%r?ﬁl [ Sentathd o BheOE890 A QL]

consisting essentially of alumina and silica and a glass

al component

component can effectively suppress bubble formation that is
caused by water present in a glass during glass manufacturing.
That is, the present invention provides a material for
coating a surface of a platinum material made of platinum or
platinum alloy. More specifically, it provides a coating
material for platinum material, which contains a refractory
material component containing alumina and silica and a glass
component.
[0011] The coating material of the present invention contains
alumina particles, a glass component, silica particles and/or
colloidal silica. Hereinafter, technical matters common to the
following first through fourth embodiments in accordance with

the present inventionmay be referred to as those of “the present
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25 the present invention may be referred to as those
of "the present 5 invention". In a first preferred
enbodi ment in accordance with the present invention,
colloidal silica is used to constitute at |east a
part of silica. Accordingly, the coating material 5
contains alumna particles, a glass conponent,
_ colloidal silica and, if necessary, silica particles.
1InvegdEzn.n the first embodi ment in accordance with the
present invention, the alum na particles and gl ass
comporeftirsdi torefentiach embodimteott isi ldaayukantdeclveish the
may be prem xed. That is, 10 the alum na particles and
pregleads invepdrient,, ceillbédaw shldecawishoséd 16 [darsstitute at
particles, may be m xed, sintered, ground and then
leasanti ped twidth sind «eal | atdakdshbloa thRepeo¥tdagt Reterial
coating material. In the first enbodi nent in

condGG erstdaneRi M bR rthe 1REeSL Al a st dpein tONco i D61 8928tdiNG ca
material may preferably be provided in a slurry form

andlhatf ineceshréatding Jmiriial- el erably conprises a
slurry containing the alum na particles, glass

[Ooggﬁpofﬁmhe (fqlrjlsQi gﬂ%}ﬁé%ﬁgﬁ@’ir?ia%rrd%n#% gﬁtw Elgé)lﬂ)tresent

I'rca particles. € case re e umn

inv@%&&%ﬁlegp?nglgﬁﬁﬁgiéggg?nggegéd .g %Fxﬁ%&ﬂlqghdeither

wi t hout i ca pa are m xed," ntere
e B0y B8 05551 RE0p ROV, cLiS E0RL L IRLELAR! ey s,
theC llqﬁ%ﬁﬂgf%éi%%@pﬁﬁiﬁ?%FggéggggLyéi%@%fﬁ%gﬁgrwithout
silica particles, may be mixed, sintered, ground and then
combined with thé colloidal silica to provide the coating
material.

In the first embodiment in accordance with the present
invention, the coating material may preferably be provided in
a slurry form. That is, the coating material preferably
comprises a slurry containing the alumina particles, glass
component, colloidal silica, either with or without silica
particles. 1In the case where the alumina particles and glass
component, either with or without silica particles, are mixed,
sintered and ground, as described above, the coating material
comprises a slurry containing the ground product and colloidal
silica.

[0013] Preferably, the slurry contains methylcellulose or

other water-soluble polymer as an organic binder. The organic
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25 ot her water-sol uble polyner as an organi c bi nder.
The organic 6 binder is preferably contained in the
amount of 0.5 - 10 parts by weight, nore preferably 1
- 5 parts by weight, based on 100 parts by wei ght of
inorganic solids in the slurry. The slurry-form
coating material in the present invention 5 can be
. coated on a platinummaterial by a nmethod which
blr@(ﬁ?plliss@-‘éefﬁﬁﬁbify@Ittf'%lnﬁ@rlrrytgﬁt aneurtrdhade Sof thearts
platinummaterial and then firing the slurry. After
by weégblturmgrespepitiael vt o Phearsudfiaweightpl hasadnen 100
material, the applied slurry is preferably dried at a
parttemper ateuirgh tofo 4G nor@mnG.c Hed isisuriny they sdeirappl | ed 10
onto the surface of platinummaterial while heated.
Th&hdd stnyry+ Sopmefeatahlymapplkiad iy therpyéesgnt [1004tion
In the present invention, in the case where the

carChatdddr ed8hed babk thisudleh t €6i HNbY & nethioceh Ofhtdprises
platinummaterial and then fired, the firing

apptl@%g%g @Féé r€ldrsr Ppoaterakhy rdddhbp the plargtukon@t e A28 ang

An environnental tenperature at which the

the #ii-AUM pRLELI QL ]S %@&hﬂmebglu&& i zedy 100 £14 %{%oe the

firing. 7In this tase, the use tenperature neans t

surifialdeNgs! %“Mﬁ%teﬁ%lexéﬂyaﬁ%ﬂi&& E?u‘i?f{ﬁjf ! %re%eﬁréably

pl-ati nu ertal is uséed rn ass ‘manutacturi
e BPREL WD of PS8 1, L% 0MALLIUY oo sea
th h t b b t tur. whi ¢h
on g ot R hraCe Ph e B PP ea Tl § RSPt Nt SLurry
.t rigg is fired. 001%] In the first enbodi nent of
1s prelsrabdyt aPRidRS 5Y, SEFragd®Cing material containing

alﬁnina articles, glass conpanent _
[0014 In the present Irnvention, in the case where the coating

material is applied onto a surface of the platinum material and
then fired, the firing temperature ispreferablywithin the range
of 1200 - 1600 C. An environmental temperature at which the
platinum material is used may be utilized to effect firing. 1In
this case, the use temperature means the firing temperature.
For example, in the case where a platinum material is used in
the glass manufacturing apparatus, a member composed of the
platinummaterial is heated, while amolten glass passes through
the member, to a temperature at which a coating material layer
applied onto the platinum material is fired.

[0015] In the first embodiment of the present invention, a
coatingmaterial containing alumina particles, glass component

and colloidal silica, either with or without silica particles,
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25 and colloidal silica, either with or without silica
particles, 7 is applied onto a surface of the
platinumnmaterial and then fired, resulting in
obtaining a fired coating film Since colloida
silicais used as at |least a part of silica, the
colloidal silica serves as an inorganic binder.

. Accordingly, the fired coating 5 filmin the first

1s anmbdeRECCasubEa pmdé e plet emeh pagende ltand phendired,
passage of hydrogen and, as a result, effectively

ressupdngs $psobubbh eng gr rfdtriechcoatangl Asdmdurdingre colloidal
manufacturing of the glass. The formation of this

silfiiceells csatd ag afti 1eas n ather f iofss i 1 eodpdihmendllsidal silica
particularly preferred in uses where hydrogen 10

serivepes seabihbryans cnebelesk . | Acdoreliefflest xel §i redlueet ing
a platinumvaporization |oss. [0016] After the

£filli thNthe tthe seobkhBbdahetit| d£R HeORSHSt sNOF OEieht D dense to
particles becones indiscernible fromthe gl ass

pre@@ﬁﬁoﬁﬁgkagéspffhyﬁrﬁ%ﬁhsaﬁa,'Bstaer%%ﬁi%chgE%ESQVely

Accordingly, in such 15 a fired coating film

supBrdBsRa Pl &l @3nts N $REL %sisnduiiiﬂ'gtrﬁﬂrﬁl ing of
th coll ol da

consi sting of e gl ass conponent and

i 4 jtute ' . L lns
thel L8, CHBOREg L DRI P SR PSS Ruver
the silic articles,are

. tin ri.al | so
enfEgER8L} I0pRLEEL By BEpERERR RELLAELoRRRLS Rb%oen
. articles in.the dispersed ase. _.[0017] The fired
imp BB e R R TF i PR s EEe ke 1o §FECFTTERLY CHA e R
f the gresent i,nvention preferably has a thickness
plagﬁnfﬁov-p?Fééét?Pﬁ]lﬁﬁ?e preferably 200 - 1,000 pm

furth f bly 500 - 1, 000 I f the thickness
[OOE)gljt ﬂ?@?éﬁﬁeﬁé@tqiy@, the- colloiduaT silica consisting of

fine particles becomes indiscernible from the glass component
as if it vanishes in the glass component. Accordingly, in such
a fired coating film, the alumina particles are dispersed in
a matrix phase consisting of the glass component and colloidal
silica component to constitute a dispersediphase. In the case
where thesilicaparticles are containedinthe coatingmaterial,
the silica particles are also dispersed to participate with the
alumina particles in the dispersed phase.

[0017] The fired coating film in accordance with the first
embodiment of the present invention preferably has a thickness
of 100 - 1,000 pm, more preferably 200 - 1,000 pm, further
preferably 500 -1,000 pm. If the thickness of the fired coating

filmisexcessivelysmall, itshydrogen impermeabilitymaybecome
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25 f ilms excessively small, its hydrogen i nperneabi
litymay becone 8 insufficient. On the other hand, if
excessively large, the effect proportional to the

t hi ckness is not obtained to becone economcally

di sadvant ageous. [0018] The alum na particles for use
in the present invention 5 preferably have a nean

. particle diameter in the range of 1 - 100 dun, npre

ln%&é?ti&:?aty i A0t ﬁéera*ﬁa@rohag + B BHFePAlVRéYcAdEge, the
where silica is used in the formof silica particles,

effigedyPraperEiabry Havdeathbaknpast izinetdphfaierd) i figsome
range of 1 - 100 pm nore preferably in the range of 3

econogg gerhly AitsRelvVisgdaIE®Ysarti cl e di aneter is
excessively large, the coating material even if

(00d&rt aThe nyl uiienglpass icdgsofientusmyinf ahe prepeoviidyeation
dense film On the other hand, if the nean particle

predieambtlegr haive exmessi petyishal djanbeyr nhy flad Irdrogeseriva -
as a filler that inparts strength to a resulting

100f juinm mdde (M Hrdbl t he thseraps @ S8l + D s .USEA tHe case
the formof colloidal silica, it preferably has a

wheff@ar ipakhi Glse udiedmeher hien fole baENEGe 1icaf ph@tic1@d, NWhey
nore preferably in the range of 10 - 50 nm further

preBe@h®1gbh¥vienat HEahapget 9614 0a1 am@e &M id & LRA i1 1 -
material, the colloidal silica acts as an 1 norganic

100bhﬁg%or@§>§%f£&%ﬂ inzg?@%ﬁ?ge Agcardigigly, tf'? t‘.lg?eemean

of coll ol | silicaresults inthe formation O

par‘é%%i% ﬁggﬁ%grgrfilsnéx&%%gg'eir elne%y&ee, chh ! !?:%aggi ngéntaterial

conponent use I n € prese Invention IS

ovefl L CUhPELY, SUSERL - ENBIST I o8 B85 SOTEORET
dense film. On the other hand, if the mean particle diameter
is excessively small, they may fail to serve as a filler that
imparts strength to a resulting film.

[0019] 1In the case where silica is used in the form of colloidal
silica, it preferably has a mean particle diameter in the range
0f 10 - 100 nm, more preferably in the range of 10 - 50 nm, further
preferably in the range of 10 - 30 nm. In the coating material,
the colloidal silica acts as an inorganic binder, as described
above. Accordingly, the use of colloidal silica results in the
formation of a dense coating film.

[0020] The type of the glass component for use in the present
invention is not particularly specified. However, the glass

component is expected to be alkali-free when it is applied to

an alkali-free glass manufacturing apparatus. In the light of
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the light of 9 the absolute requirenent that an

al kal i conmponent should be prevented fromentering a

gl ass (product) inside a platinum apparatus even if

cracks are produced therein, it is preferred that the

gl ass conponent constituting the coating material is 5

alkali-free. By "alkali-free" in the present
the absolivge, Haauis emppdntthatarn i kallkalGompemssrie fihould be

content does not exceed 0.1 % by weight. Exanples of
pregleadedc dmesnemteriimg wdd Userosinrosacd) ginssslearsd platinum

al um noborosilicate glass. [0021] In the present
appiagmadntsi event hie ceeatkisngr aep evdat ed @ herefier, abk yi £ gatediers ed

20 - 70 % by weight of a glass conmponent, 15 - 55 %
thalyy thei ghd s ofcaipomara amthsti tutihg¥thy weaghhgafaterial is

silica, on a solid content basis. Mre preferably, it
alkedntdiree .30By ‘74 Kaliy- ivd ghti nofh@ Heasm tCoOApenenbn, 1t is

- 45 % by weight of alumna and 10 - 30 % by wei ght
mea®ft 8hhtCéhe Qi1 18a BOldhdANtoRaSnS. d36sENEP éxcdd @ 0.1 ¢

case where colloidal silica is used, a total silica

by wengeot meligadl v éhh%s%élﬁ%@néﬂ@s qmqjéé)%%!ﬁoisfiﬁécate

range. [0022] The content each conponent in

91a89260A0TREHLALBRY 1RLaker ghkysbe varied depending on

the use tenperature o the’coating material. As wll

(0038 9T LhecLLaLELe | L0 oh 3o 20, TIWLagLuELng,

acilities, attnum matefial i s Toca

oref il 558185 267 T s ERHAL4RE 0% Yesspisorponsnt.

15 108 Binf 0 ks o0 G SRS PLY SoL U Ot SoSTR.,
on gms)crne.igrgcf)r?{gr?l:ybggié.6%’100/1(’)eb)£>rvevege%ha lyo,f it contains 30 -
70 3 by weight of a glass component, 15 - 45 $ by weight of alumina
and 10 - 30 % by weight of silica, on a solid content basis.
Even in the case where colloidal silica is used, a total silica
content preferably falls within the above-specified range.

[0022] The content of each component in the coating material
may preferably be varied depending on the use temperature of
the coating material. As will be described later, in the glass
manufacturing facilities, the platinum material is located in
roughly three different temperature regions; 1,000 - 1,250 C,
1,250 - 1,450 C and 1,450 - 1,600 C. 1In the 1,000 - 1,250 C
temperature region, the coating material preferably contains
35 - 70 % by weight (more preferably 40 - 65 % by weight) of

a glass component, 10 - 40 % by weight (more preferably 15 -

10
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25 a glass component, 10 - 40 % by wei ght (nore
preferably 15 - 10 35 % by wei ght) of an al um na
conmponent and 10 - 50 % by weight (nore preferably 10
- 30 % by weight, further preferably 15 - 25 % by
wei ght) of a silica conponent. In the 1, 250 - 1, 450
C tenperature region, the coating material preferably
contains 5 20 - 60 % by weight (nore preferabIX 25 -

35 25P8MRL I g i) 2aBfa lupipasomponsateand DO - 56030k phyveight
wei ght (nore preferably 30 - 55 % by weight) of an

(mogleyRrgAcEaRpINEAt — atll BB Y- wsoIbE byt et gt PYederably 15 -
preferably 10 - 30 % by weight, further preferably 15

25 3 % wightieiodha)s bfiea sidripeemesdnpodenthelln 25@& 11,450 C
- 1, 600 C 10 tenperature region, the coating nmateri al

tempeehéuzlel yegonhai hse d&atid@ métyr el gitte flaraidy contains
preferably 15 - 35 % by weight) of a glass conponent,

20 3560 Z0b9 byigktghtofeDpeepeeileraty 45 H$H Yo ght) of
wei ght) of an al um na conponent and 10 - 50 % by

a gdekghtompsneatpreberabd ys 1y -wadiyide bynored Pie rdridIRe30 —
preferably 15 - 15 25 % by weight) of a silica

55 £3PWRAYht)[ 89234 digniLLeMpedneCoRd BiTROdbNENy Qfeight

t he coating materi al in accordance with the preéesent

i Consilien e . )
( _EFEVEPEEQP p3ili6a is used {,0iLhe, f@#ﬂg@{ r{m{ﬁ%m 15

e glass and al um na conponents use

25 FIPUTER: 268 SR | Qrhia e U8, SoGAPE  Boo ¢
cenBERSSLTE b0 ECPLENEE M Bt LR DG Bine
15 22ghey 0ty SEE DGl TIe PRBLUIG RO L yoigne) or
a gEg(s)‘\s/i ggmgortlgliqgl( ggay%; %iblymweight (more preferably 40 -
65 % by weight) of an alumina component and 10 - 50 % by weight
(more preferably 10 — 30 & by weight, further preferably 15 -
25 % by weight) of a silica component.
[0023] 1Inapreferredsecondembodiment of the coatingmaterial
in accordance with the present invention, silica is used in the
form of particles. The glass and alumina components useful in
this embodiment are similar in type to those described in the
preceding first embodiment.

In the second embodiment in accordance with the present
invention, the coating material may take the form of a slurry,
paste or green sheet. The coating material, if rendered into

the paste or green sheet form, can provide a thick coating film.

[0024] 1In the second embodiment in accordance with the present
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25 [0024] In the second enbodi nent in accordance wth
the present 11 invention, alumna particles, silica
particles and a glass conponent nay be prem xed and
sintered. That is, a mxture of alum na particles,
silica particles and a gl ass conponent may be
sintered and then ground to prepare the coating

., material. 5 [0025] The paste or green sheet in the

INVEDLIRE e RISF LN P33Tt 1 Gligs /prsdddiia IRNEAIGIGS ot & 19 ass
alum na particles, silica particles and a glass
compoRsHtenay P8 RIeximMascanghoveteredse Thydr tiscl @guipyute of
m xed, sintered and then ground before they are

alU@d@taapﬁéﬁiCﬂleEheSphS@@ margrclss sheet. gl8s$ odniy@onent may
second enbodi nent in accordance with the present

be snaunéertednantihehpasgeoondgtegrahmed frefeiathing material.
contains alumna in the formof fibrous particles

[00gallunTha pabessir Jhen tdiecetast ey HRRIM Th@RIdinent of
applied onto a surface of a platinum material and

thef piredeh® phevngeoca kohediegakilngihal ParitAehes),or 15 af
such alum na fibers in the paste or green sheet

par$iRREe8Sa8s apfﬂg'é%t 'c%ﬂlp%fne?xrtac K&s Oﬁeigﬁlﬂ)ége E@v%hethese
fired coating film The al un1na f1bers pre era

par%@@ge'st HES HelnixdQ, gpﬁft&ﬁ% cﬁ)ftkﬁeﬁ%qum%f)%te%treofthey

he paste”or green sheet Um na ers conta

areﬁ%é?@ra@ﬁ§h§30%38:§)%Eeaéfg ?%% ghﬁgsg geigﬂgth of
of g, A80s e R SIS e (B ac e il bt e BEbSent

. A1203 t is b 50.,% b the heat
e e”eszc%em?g‘%vsvsg SRR e LA R dpine

in EHFeELheyC’%hgarg %%trpeafargtt_lscf\ést h(z3$l|']uext1i Iaas 1bCeor )O.nervlltl'lenA%he
paste or green sheet is applied onto a surface of a platinum
material and fired to provide a fired coating film, inclusion
of such alumina fibers in the paste or green sheet suppresses
production of cracks or the like in the fired coating film. The
alumina fibers preferably constitute 0.1 - 30 % by weight of
a solid content of the paste or green sheet. The alumina fibers
contain Al,03 in the amount of at least 50 $ by weight, preferably
70 % by weight, and have a length of 0.1 - 100 mm, preferably
1 mm - 50 mm, with a diameter of 0.1 pm - 50 pm, preferably 1
- 20 ym. If the Al,0; content is below 50 % by weight, the heat
resistance of the fibers is lowered to such an extent that they

readily reactswith the glass component. Asaresult, theeffect

of using alumina in the form of fibers can not be expected. If

12



10

15

20

25

25 of using alumna in the formof fibers can not be
expected. If 12 the fiber length is below 0.1 mm the
fibers sinply act in a nmanner simlar to other forms
of particles. On the other hand, if it exceeds 50 mm
uni form m xi ng of such fibers with other conponents
is nade difficult. If the fiber dianeter is below5
pun, sufficient heat reS|stance can not . be
theefﬁéo@tre&en@w He beLREr Opantm i ¥hetfEReedsimplyMct in a
uni form di spersion of such fibers is nmade difficult.
mannEE26} i hat Heo SE86HIf PBOEBAL tiAlagcorQaies AFRar thind,
present invention, the paste or green sheet may
if figr eKeeedonbaimma ULCE ot avixdaldubEespehyhibPersushtmother
nmet hyl cel | ul ose, as an organic binder. This organic
contpiomgert s § spmefler dbf §iceht ai M6 the fhberadgamedér 0L $ below
10 parts by weight, nore preferably 1 - 5 parts by
0. lnemghiuf f baisad: bratO0fe phstsndy cmei gbt o ekpergad.c On the
solids in the paste or green sheet. 15 The coating

oth@atieind@) iifn tt becseeond enbadi Fehh ddfspiche ipheseBtich fibers
invention may take the formof a slurry. This slurry

is maddeirfanrg whi ch contains the alum na particles,
silica particles and glass conponent in a mxed form

[0 0[2%(327kn’%ff@@%beﬂdr@ﬁﬂ%ﬂé’h@ﬁﬁoﬁg@f@a%é itherseetedent

nmbodi nent 20 of the present invention is

1nv%|?12?: %(flt ert'hzee?Ja%%: YW glcor gxg s%%%tt ﬂ%y Q4 rac‘ﬁ%?r g%glttaq% a

coatlng material 1n a nce wt t he secon

BB M PSR W gy
bin gégrl?L%ﬁSQ%QHf86¥%§ePP§%%% %a 9c%%1%ﬁjﬁg 8%ange
0of 0.5~ 10parts byweight, more preferably 1l - 5parts by weight,
based on 100 parts by weight of inorganic solids in the paste
Oor green sheet.

The coatingmaterial in the second embodiment of the present

invention may take the form of a slurry. This slurry is the
one which contains the alumina particles, silica particles and
glass component in a mixed form.
[0027] Acoatingmethodinaccordancewith the second embodiment
of the present invention is characterized as comprising coating
or adhering the coating material in accordance with the second
embodiment of the present invention on a surface of a platinum
material and then firing the applied coating material.

The firing temperature and other conditions used in the

first embodiment also apply to this case.
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25 first enbodi nent also apply to this case. 13 [0028]
The fired coating filmin accordance with the second
enbodi ment of the present invention is characterized
inthat it is obtained by coating or adhering the
coating material in accordance with the second
enbodinent of the present invention 5 on a surface of
platinummaterial and then firing the applied

[008§ét i Blge nbieed afoatieg fikled oardasydanan iwi tdc dbredaseend
with the second enbodinment of the present invention

embhddmehs sfr tibe upeesenwhihent hen al wurdhea grdratriidess ianghat
silica particles are dispersed, as 10 a di spersed

it phasetaimed bptooat iplyase sdhprisgnghe hoagliass material in
conmponent. Figure 1 schematically shows the fired

acceedthng Wi tinthenstbendeaansd emdrodiofethe frddentpiasent ion
‘invention. Figure 1 (a) shows the fired coating film

on HktAimed Yia Plhithduai mateel ali wed ¥hehow Fenpeaitad UpBlied
around 1,300 C. The alum na particles and 15 silica

Coag@ﬁblﬁgggrggg di spersed in the matrix conprising the
gl ass conponent. Figure 1(b) shows the fired coating

fi by HEO?Eﬁbaegoathg %hﬁhngnagc@oghg cheRehatHbesecond

reglion that excee 500 C. The alum na particles

embéﬁgméhlc' §f oK FE%%SEt%&%&P@&% tsﬁ%ﬁr t Q?rlﬁé?‘cEPS rl%e%éch

ase are par | SS e in the ase
the aiaums. Ig%}% lgggﬁlsr?dlssllnfgae uaoﬁtolfcltehsel_hgfleadrrgpgrged as

Con’ponent um na and | Ca
th | ilit f th h d di
a a3 PREiEearbRabay | 1p hatafril PheSebParRrIPapaet ﬁ%téTgﬁg
hi gh t t 1,50 | t t
comBanEdar o THaE Juve CEnl 45 bhv Shonosthr Fizee daatigty Tiln

in the second embodiment of the present invention. Figure 1(a)
shows the fired coating filmobtained via firing at a relatively
low temperature around 1,300 °C. The alumina particles and

silicaparticlesaredispersedinthematrix comprisingtheglass
component. Figure 1(b) shows the fired coating film obtained
via firing at a high-temperature region that exceeds 1,500 C.
The alumina particles and silica particles which constitute the
dispersed phase are partly dissolved in the matrix phase, so
that the matrix phase is made up of the glass component rich
in alumina and silica. This improves thermal stability of the
matrix phase and accordingly allows the coating material to
retain flexibility at a high temperature over 1,500 C. As a
result, it canbecoatedinagoodconditionona substratewithout

the occurrence of deformation and sagging.
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25 the occurrence of deformation and saggi ng. 14

[0029] The fired coating fil mobtained using the paste

or green sheet in accordance with the second

enbodi nent of the present invention preferably has a

thickness in the range of 1 - 10 mm nore preferably

in the range of 2 - 5 nm The fired coating 5 film

obtai ned using the slurry has the sane thickness as
[002Pdt Tbbt&irmticpatihe Hrlecebdiagnednstiranbbdipsstie oA green

preferred third enbodi nrent in accordance wth the
shegrtesentccondenteoni tls Wrarsactoard erbdodhimehat of hehs lprasent

in the first enbodinment of this invention is coated
inveverioa puefaeabdl WaplaathiuRhedd 1mterd ahnke dOIM-a10 mm,

slurry coating material |ayer and then the paste or
mor@ geRr rehteell i Anaeser dange vwirth the meconthermiedidRMating

of this invention is adhered onto the slurry coating

£11/BbBERAhed AYEhgt Ehd %rlm&@m%tse%hbvgaﬁ@aﬁhf&kﬁ@é§rat@|that
| ayer. [0030] A coating nmethod in accordance wth t

ob ttal'i'nre@ R B e celB e AR I %%@lrde‘?ﬁent ion is

characterized as conpr|S|ng formng the slurry

Coi\t;ﬁf@f & kﬁ}L Syt c@h ntofﬁna%%o%ﬁgngagﬁleﬁ{ H{g present

coatlng materi a ereon In Ion as

bed faollo he | ay T
vfensc‘irnogl ?ign%e‘%ét%&rtee A RE e PR Y SORaM EonEhen st
ment _of this invent

e e G [ R vRBLt PR o BRI OP e Grev ot L gAr inun

coatlng Iagﬁr) of the fired coating filmin
matgcdGrldaAcEC M th S hicrd ti8PhBarREAR Lot 2Y AT sand then the

i nvention preferably has a thickness in the range of

PaSEGOOT ATBRR TUMRE it AFCOTERHERy Wi Rt HeS (AR ETPEE iment

of this invention is adhered onto the slurry coating material
layer to form a protective coating material layer.

[0030] Acoatingmethod in accordance with the third embodiment
of the present invention is characterized as comprising forming
the slurry coating material layer and fofming the protective
coatingmaterial layer thereon, inthe fashion as described above,
followadbyfifingthelayers. The firing temperature and other
firing conditions in the first embodiment of this invention are
similarly used.

The slurry coating layer portion (fired slurry coating
layer) of the fired coating film in accordance with the third
embodiment of this invention preferably has a thickness in the
range of 100 - 1,000 pum, more preferably in the range of 200

- 1,000 pm, further preferably in the range of 500 - 1,000 pm.
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25 - 1, 000 um further preferably in the range of 500
- 1, 000 pm 15 Al'so, the protective coating |ayer
portion (fired protective coating layer) of the fired
coating filmpreferably has a thickness in the range
of 1 - 10 mm nore preferably in the range of 2 - 5
mm 5 [0031] Illustrating a condition of the fired
slurry coating layer in the third enbodi nent of the
Alsgr,esért prntentive, cohtingl layen partial esfiared protective
di spersed as a dispersed phase in a matrix phase
coatamgr ilsiyeg )t o€ dglhas & icerp avertti ngnd itlime peelflegiadbdly has a
silica conponent. Illustrating a condition of the
thifdkned spt wttéet ryrgd @ fcoat 1 0guh axere phefatali ypan the range
particles and silica particles are dispersed as a
of @ sperggd phase in a matri x phase conprising the
glass conmponent. The fired coating filmin accordance

[oowiihh theuthkadingmpodii@nti of dhishd vetd en s %@%%1ng

the fired slurry coating 15 | ayer analogous to'th

lay%&rgg ¢Ral ip % Eh%%bbﬁlﬁgﬁﬂr%%n%g Wﬁ&%s@%% b&%ﬁtlon, the

nbodi nent o i's invention an e overl ylng fired

al 191'é§§z;tlfﬁ/1.ecf %Ir%gdiﬁgfﬁgé\él ng d’i %rl%%r $ lI'l a matrix

ness ecause |re slur coa
mhlch dlrect cov latin m r i .
phagd FOmBrLSTBoYHIC [ aRp Sompons %i&%%@ chiai»]st“llca

comsg?*’ﬁ%'sgﬂ‘ %@uaﬁaa EE A ti%nicrx e 'ﬁry%ﬁ Sbrecsive
ble formation in a %??ss durln gla

coatdi LEVEFT nEhe THEUOVEr EYERgCL o FEE Bt bree e icles are

coating |layer, because of its large film thickness,
dlsp§r§8¢ea§ ¢ @#FE@FP@@IW%%?@C@ e i3 BRARBASRRET H)9 the

glass component.

The fired coating film in accordance with the third
embodiment of this invention includes the fired slurry coating
layer analogous to the fired coating film in accordance with
the first embodiment of this invention and the overlying fired
protective coating layer having a larger film thickness.
Because the fired slurry coating layer which directly covers
a platinum material is analogous to the fired coating film in
the first embodiment of this invention, it excels in hydrogen
permeability and is thus able to effectively suppress bubble
formationinaglassduringglassmanufacturing. Theoverlying,
fired protective coating layer, because of its large film
thickness,isable1#3effectivelyprotecttheplatinumnmterial

in the high-temperature environment and suppress a vaporization
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25 in the high-tenperature environnent and suppress a
vaporization 16 s loss of platinum [0032] The firing
tenperature and other conditions used in the first
enbodi ment al so apply to this enbodi nent. Preferably,
subsequent to provision of the protective coating
material layer 5 on the slurry coating materi al
» layer, they are fired sinmultaneously. Also in the
lostshiofd pdrttadiument of this invention, the slurry
coating material layer and protective coating nmateri al
[OO03&yer Theadyi rciong aempesubstiantdaral by helrecsadiet iosn <lukkedr emtche
proportions of 10 the glass conponent, silica

fircenpabedimand alesi agptonponeis erfiiiBjert f oPirielferably,
enbodi nent in accordance with this invention is

subGRfuaeiefd gedvii Bibhalf e peedbbREvefAT iR} mf8sraal layer
two-l ayer structure having a first coating |ayer to

Re g I3 4aRAGGL LM 3 %ﬁi%%%?“%k%rké| and a
°on segoﬁd gggffng Ia?gr o&e#ﬁyinSQ%S the first cogfing

Simh§¥%5eogg?&{hat the first coating |layer conprises a
m xture of “alum na and silica and the second coating

I [ . I . o f
on i Gor DD B Pa GeASRLGRIRO0F i o AR EHE LAY, c1nrrey
t he aforesa%d coati,n

oo ATnga 2058 t b7 P Ay e G PR e S AT TG T r ik dPYeT
B0 PA IR R SR Lhone. o LD e Brecedng oo o
thep[;(i\a/lisgi 8gmggntegg, fis:{legcgogchltggnérilé rQnd alumina component.
[0033] A fourth embodiment in accordance with this invention
is characterized in that the coating material has a two-layer
structure having a first coating layer to be brought in contact
with a platinum material and a second coating layer overlying
the first coating layer, and that the first coating layer
comprises a mixture of alumina and silica and the second coating
layer comprises a glass component.

In the fourth embodiment of this invention, a fired coating
film is obtained by firing the aforesaid coatingmaterial having
a two-layer structure. A firing temperature and other firing
conditions used in the preceding first embodiment also apply
to this embodiment. The provision of the fired coating film
in the fourth embodiment is primarily contemplated to suppress

aplatinumvaporization loss in a high-temperature environment.

The mixture of alumina and silica, which constitutes the first
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in the fourth enbodinent is primarily contenplated to
suppress a platinumvaporization loss in a
hi gh-tenperature environnment. 25 The m xture of
alum na and silica, which constitutes the first 17
coating layer, fulfills abasic function of the coating
material, 1i.e., suffers no danage in a
hi gh-tenperature environnment to cover a platinum
coatdtrer layeas falsubdsreadv@s i Jlfensedond ¢ cngtihgyerterial,
conprising the glass conponent covers the first
i.ecoatsuidersl apedamagentneasei gii-ot @apé oat wfe tdrevironment to
substrate fromcontact with the outside air. The
covgacangl eeahinOmi 8yelal WH £ siBishb-airai. NgThé | Sxdtdnid idoating
even in the high-tenperature environnent, covers and

layhol @%mb!ﬂ@sﬁ.hbs;ehé@éé@ daindrt EB@%@QytHéeﬂ'ﬁ%‘%afoating

separati on of the first coating layer. 10 [O

layairOHb 8 e deh & B¢ k6nVd SHowd fl i
oSO PSR M OB T b e wien

thel gﬁfgﬂignaiﬁs Meiégndﬂ:g'fe{%ggéu%%}if, \é@'gﬂé in{ai']iglg:aii%ing

achireved at a tenperature o

£1 %L%qq. Lng 1! fain he two-1ayer. structure

b S EhER L P AP s YRt Bovers

chi V3%59§'15 a tenperature exceedi 1, 500 C, the .
andliy §0° ERg SAEBRE At hd 2 VPR S S HEESEY B PYCRASIRSEREEon
tgat they are cqonverted to a single-layer form
of %ﬁ§t ad &t ﬁ@lpﬂb3@§§§k form As a result, the fired
coating filmis obtained which conprises the gl ass _

[0038Apohett 8 ont &i hiSTd SMagH CHBREENtTHAYW HE the Bited spating

c.and silica. 20 [0035] In the fourth enbodi nent of _
filphiis FReefrieh) anRodinant [ofy &hiet ipgentdani ngis Shavn in

_~containing alumna and silica preferably conprises 15
Flgllrg82n§,@by ngﬁtlrd.ﬁlgap.grﬁl%l%‘fﬂdlaz: 2 temperature of about
1,300%C, the fired coating film sustains the two-layer structure
to cover the substrate. However, when firing is achieved at
a temperature exceeding 1,500 C, the first and second coating
layers react with each other so that they are converted to a
single-layer form, instead of the two-layer form. As a result,
the fired coating film is obtained which comprises the glass
component containing high concentrations of alumina and silica.
[0035] In the fourth embodiment of this invention, the mixed
layer (first coating layer) containing alumina and silica
preferably comprises 15 - 88 % by weight of alumina and 12 -
85 % by weight of silica. If the alumina content exceeds 88 %

by weight, a possibility of producing a defect increases when

the first coating layer is caused to react with a glass phase
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85 % by weight of silica. If the alum na content
exceeds 88 % by weight, a possibility of producing a
defect increases when 25 the first coating |layer is
caused to react with a glass phase 18 at a high
tenperature of over 1,500 C. On the other hand, if
the silica content exceeds 85 % by wei ght, the thernal
expansi on coefficient decreases to increase the
at achughenespefaseparat icarer af 50Be’d. r oh chatotiget ayeard, if
The gl ass conponent |ayer (second 5 coating |ayer) may
thecoipi tseocntingeércéype 8af 2 @yassight, he théirs hatkipasisfion
conprise a mxture of plural types of glasses.

coeffrfafcareall JecBeb8bbxd MnaredBk e acgh@seneenst iseaira@ ion
the second coating layer to the alumna-silica m xed

of tR¥EfiltsSt IR 1laydr. !thd RE Ql288mpPhaASEtPELPERS second
excessi ve, an excessS glass conponent 10 is produced

[ C ' i-qh- te ratur Ny f.
o e o e e iy mav
f.: he fir [ e
218t fl el a0 eBob 18e! b gl EAPL 08 pRYSL ROREL R Hk%es.
- .250 um_,The., second, cpati | ayer_,.pr.eferab ha
predrandin L doshent ShEhg e of L6l s ReRed R Thder s Batpne
Q - 250 a total thickness of _the first an
coaddugniatebinbhe sttt Suts F35SHh A Tey Sregudifed 11
be de info a dense filmthat satisfies an
If theid BH2 P8 RA T/ EXCPP S Cex@dTb 8 S E S0P HInCompSrent
. is an increasing possibility that they may be
1s BEPRARELEIVIRRN ridn3\PeE tr b 2 Hel 9t Swiatatee e renment .
mar ked tenperature variation occurs. [0037] As

Theges Eaid9dd Jaliithee Lot F160&KICRG SEL@SISalcopPOofigng may occur.

i nvention consists essentially of alumna, silica and
[0086d| a%ge first coating layer preferably has a thickness of

50 - 500 ym, particularly preferably 50 — 250 pym. The second
coating layer preferably has a thickness of 50 - 500 um,
particularly preferably 50 - 250 um. If a total thickness of
the first and second coating layers is below 100 pm, they may
not be made into a dense film that satisfies an anti-oxygen
requirement. If it exceeds 1,000 um, there is an increasing
possibility that they may be separated or removed from the
substrate when a marked temperature variation occurs.

[0037] As described above, the coating material of this
invention consists essentially of alumina, silica and a glass
component. However, itmay further containaceramic component,
such as zirconia, titania or mullite, when needed.

In the present invention, the type of the platinummaterial
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conmponent. However, it may further contain a ceramc
conponent, such as zirconia, titania or nullite, when
needed. 25 In the present invention, the type of the
platinummaterial 19 as a substrate is not
particularly specified. Oher than pure platinum
pl ati num al |l oys are al so applicable. Exanples of
pl ati num al | oys i nclude plati numrhodi um
as pl agbsunagelid nopl parhuewpatl adineni et i nGhieri thampure
and platinumruthenium5 alloys. In addition to being
plapplucald e tiowoldld ad wWiomladd amplidde coakEkagples of
material of this invention is applicable to oxide
plediisper sdldowed riendidtened g1 iatunuhcad iy, s plead dreth-go1d,
strengthened platinum [0038] The platinum materi al
plafirduie- periaseiitun, NER Y iofurd-Si 16 diloh Rirdd ip1s imaiehadhenium
conposed of platinumor a platinumalloy and

allda actarddad iidh ¢hBkihl applaiddiare €0ab edaWolllitiBe alloys,
coating material or having on its surface the fired

thec @@taltaagf hbeekna1agEonange vart dnhe sf hf)ﬁllc§ﬁ§9néjo oxide
hird or fourth enbodi nent of this invention.

ri-al a at
o B T aL el A 400 I gt e
Q&{lon after the coating naterlal i s coated thereon

Fﬂjby coatlng or adhering but before it is fired. The
Bl 1 B Pt LhinaB3tpPRad "aobhe PepEFat Tpvehtion is 2

1 ST B! S0 000 L90, AUt LR 11y an

chaganufaqtuzggglég@@éatus of th%ﬁpresent |nvent|on IS

ST g 23l &9atEA ety ithe coating

material or having on its surface the fired coating film in
accordance with the first, second, third or fourth embodiment
of thisinvention. Theplatinummaterial coatedwiththecoating
material, as described above, refers to a platinum material in
conditionafter thecoatingmaterial iscoatedthereonbycoating
or adheringbut beforeit is fired. Theplatinummaterial having
onits surface the fired coating film, as described above, refers
to a platinum material in condition after the coated coating
material is fired.

[0039] The glass manufacturing apparatus of the present
invention is characterized as comprising a platinum material
either coated with the coatingmaterial or having on its surface
the fired coating film in accordance with the first, second,

third or fourth embodiment of this invention. Likewise with
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either coated with the coating material or having on
its surface the fired coating filmin accordance with
the first, second, 25 third or fourth enbodi ment of
this invention. Likewise with 20 those aforesaid, the
gl ass manufacturing apparatus conprising a platinum
material coated with the coating nmaterial refers to
the one in condition before the coating material is
thdde edorase id, hehgl gisss srmaniudectuimggappeapatiss comprising
conprising a platinummaterial 5 having on its surface
a ptlhé¢ ihumerateati ahgedd tend wattar shé acddiei roneatieriadndeténs to
after the coating material is fired. [0040] In
thaoter dancendd t ior he furesent dowentd ehtesUparierfired, and
hi gh-tenperature properties of a platinummaterial can

thé@ﬂaﬂﬁhﬁh@fﬁ@@urWﬁ@d%ﬁ&ﬁﬂﬂﬂ§ﬁbﬁbﬁﬁ%¥ﬁ¢é@ﬂb@ﬁd&%ﬁ%ﬁgrlal
pl ati num even 10 in a high-tenperature environnent

haM&f ob 909 Surrddd they rf@&@d LB BERQT HANC e MWty tBethe one

present invention, bubble formation can be suppressed

in %ﬂﬂg:lggrﬁg%ff%?wtf': tégdﬂ%]gx%:ln%@egﬁlanggqf?eq\l OF THE

I gure gure Vi ew whi ch
I f. f
ﬁ??hlaccor §ﬁ§§SW%%§ gﬂge egto gﬁﬁg%?g ?ﬁergor

il O P 5, T L e

t.i n _acc rdance t.h 0
ma gy waihe & ﬁV%”r[lﬁw@u%?S%.ogfﬂb S5 Tdn gven

VIeM/MhICh shows an exenplary construction of a glass

in g AMHBRCTRAIRRT e SNV ronmeitr VAL fi:df%e G- is a
photoq!aph whi ch shows the condition
hermore, 1in accordance with the present invention,

bubble formation can be suppressed during glass manufacturing.
BRIEF DESCRIPTION OF THE DRAWINGS

[0041] [Figurel] Figurel is aviewwhich schematically shows
an example of a fired coating film in accordance with a second
embodiment of the present invention.

[Figure 2] Figure 2 is a view which schematically shows an
example of a fired coating film in accordance with a fourth
embodiment of the present invention.

[Figure 3] Figure 3 is a view which shows an exemplary
construction of a glass manufacturing apparatus.

[Figure 4] Figure 4 is a photograph which shows the condition
of interfacial bubbles of Example 6.

[Figure 5] Figure 5 is a photograph which shows the condition

of interfacial bubbles of Comparative Example 2.
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of interfacial bubbles of Exanple 6. [Figure 5] Figure
5 is a photograph which shows the condition 25 of

i nterfacial bubbles of Conparative Exanple 2. 21
[Figure 6] Figure 6 is a photograph which shows the
condition of interfacial bubbles of Conparative
Exanple 3. [Figure 7] Figure 7 is a photograph which
shows the condition of interfacial bubbles of

(FiggrgsaPat | VeI Es@rfplie a pip s FhdghorhgEsERENGRndition

NUVERALS [0042] 1 ... glass manufacturing facilities
of Anterfpglitedr t3bbles offi fomparativey Exagipdebér- 10 5 ...
form ng apparatus 6, 7 and 8 ... connecting flow path

[FiBESE VDDE HOR €ARRY| AGHAfodiHpH NYENR Ehby80A83 condition
Exanpl es in accordance with the present invention,

of tiogeirifarciwlt buGChiear atfi Verpeamilies, Eaxaempdesadr.i bed
bel ow. 15 (Exanples 1 - 4 and Conparative Exanple 1)

EXPIASATIION WA REFERENCES NUMBRAZE a sl urry-form coating
material in accordance with the first enbodi nent of

[ooufzg pregent gliaRkean@tadt@44ly Halcg.1idie@at i ng ,
material (fired coating film ‘including 20 a matrix
phase of, a gl-a8$,conmponent and a di spersed phase of
alumna and silica was placed on a platinum all oy
substrate a?%fi%%?n the presence of a vapori zation
| oss of platinumfromthe

4 .. stir chamber

5 .. forming apparatus

6, 7 and 8 .. connecting flow path
BEST MODE FOR CARRYING OUT THE INVENTION
[0043] Examples in accordance with the present invention,
together with Comparative Examples, are described below.

(Examples 1 - 4 and Comparative Example 1)

The following Examples utilize a slurry-form coating
material in accordance with the first embodiment of the present
invention.

[0044] Here, a coatingmaterial (fired coating film) including
a matrix phase of a glass component and a dispersed phase of
alumina and silica was placed on a platinum alloy substrate and
then the presence of a vaporization loss of platinum from the
substrate was examined. In this embodiment, four types of

coating materials was prepared containing different ratios in

amount of those components. First, a rawmaterial sol (slurry)
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substrate was exam ned. In this enbodi nent, four types
of coating materials was prepared contai ning
different ratios in 25 anmount of those conponents.
First, a raw material sol (slurry) 22 having a
conposition in correspondence to each coating materia
was prepared. [0045] The raw material sol (slurry)
used alum na and silica in the condition (coll oida
hawing agjomgto il e hnaF kAR WIdRIICce bosAak Feating material
(alkali-free). As in this enbodinent, at |east one of
wasalpmaperegthd silica which constitutes a dispersed phase
is preferably provided in the formof a colloida
(0G4 ut The. rAs ma ber ph Asso kogdonet), uaedabkahinbraed silica
al um noborosilicate glass manufactured by N ppon
in BHhectconai@iass (Colloitdl édestgnadeda aseléh ¥ed ka@lNbidal
havi ng a conposition conprising, by weight, 60 % Si 02,

so1hfx %rB2Q3 kahS %rALA03, AE09A6Eh Ss Yefidéd imete Sr&Y arsh & %ne

BaO), and an al kali-free alum noborosilicate glass

of MARM G Whed sBY iNaPRARCEl e6hEt ¢t 88Sa &Pspetddd phase is
(desi gnated as EF and having a conposition conprising,

P N e (o e Faunat 871 Al ool catarigy P
eI BLCBBEEL DY, ;gsrpgﬁ%'aﬂg frggteafgﬁnmwgiogﬂfy&geg Ploss

na ah ica’in wa

marft%eacg:r}lorue nggﬁg/or‘; HTC % ?t hyIL%%I | g Oé?gn%ted as

on 2 8k, HOOSTL S ok st (irss T s paisee ot B,
10 %u%hOBathtgsﬁlﬁg?ce The
[0046] 5 % CaO, 5 % SrO and 2 % BaQO), and an alkali-free
aluminoborosilicate glassmanufacturedbyNipponElectricGlass
Co., Ltd. (designated as EF and having a composition comprising,
by weight, 55 % S5i02, 6 % B,0s3, 14 % Al,0;, 24 % Ca0 + MgO) were
used. The rawmaterial sol (slurry) was prepared by suspending
the colloidal solution of glass, alumina and silica in water
weighing twice the solid weight, and further adding
methylcellulose in the amount of 3 % by weight, based on the
solid weight.
[0047] A flat plate (size: 75 mm square x 1.0 mm) made of a
Pt-10 wt.% Rh alloy was used as a substrate test piece. The
test piece was heated at its back side by a hot air gun.
Concurrently, the raw material sol while stirred by a stirrer

was supplied to a spray nozzle from which the sol was sprayed
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test piece was heated at its back side by a hot air
gun. Concurrently, the raw material sol while stirred
by a stirrer 25 was supplied to a spray nozzle from
whi ch the sol was sprayed 23 repeatedly over the test
piece to a thickness of 200 ~m After application to
both sides of the test piece, the sol was fired in a
electric furnace to forma coating material (fired
repaaftdhy ovelrnjhe S BOREECEORO BhEhi ekneph etle 208ated After
with the coating material (fired coating film , the
aprprissdrice ¢b hophatidesnofapbei tast idass tdfe splavasumred
was exam ned. This exam nation was carried out by
in healeéagr adhrinaste pPod eivermab doa 3y Gadred 1515001 Ceflaroating
100 hours in an outside air and nmeasuring a change in
fiei ght thereof after 10 the heating. The results are
shown in Table 1. In Table 1, the exami nation results

[0dqy] F8E thile dds i eUeRb Al d DY ¥h tth@Utod iehg fBREIFAEL (fired
material (fired coatlngflln) are al so shown. [0049]

coa[tT/ﬁ%—Ell]n CorRO Ad Qh dVb ¥ & 131 kM V@B%h%@%h%ﬂ L<9§§ of
d ass Corrponent A120, SiOa 1 00" C 16001 OA-1

pla]tlermQ vﬂads Jeéga'énl%é%? O'Ofgég exgﬁlngggg %é §a§91edoogt by

40 -
heacg)lqu' each %est piece at 1,300 °C and 1,500 C for 100 hours

in an outside air and measuring a change in weight thereof after
the heating. The results are shown in Table 1. - In Table 1,
the examination results for the Pt-10 wt.% Rh alloy without the
coating material (fired coating film) are also shown.

[(0049] [TABLE 1]

Composition (wt%) Platinum Vaporization Loss
AL0, | sio, Slass Component] 1 s00c 1600C
0A-10 EF
Ex. 1 16.9 14.1 36.0 35.0 0 0
Ex. 2 26.5 23.5 50 - 0 0
Ex. 3 36.5 23.5 40 - 0 0
Ex. 4 39.0 23.5 37.5 - 0 0
(ES-T}?'A%;) - - - - 0.12g 0.35g

[0050] As can be seen from Table 1, no platinum vaporization
loss occurred in the platinum alloy coated with the coating
material (fired coating film). This confirms that the coating
material has a superior protective effect. The same effect has

also been confirmed at a high temperature over 1,500 C. On the
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(Pt-Rh Alloy) - 0. 12g 0. 35g 15 [0050] As can be seen
from Table 1, no platinumvaporization |o0ss occurred
in the platinumalloy coated with the coating
material (fired coating film . This confirnms that the
coating material has a superior protective effect.
The sane effect has also been confirnmed at a high
tenperature over 1, 500 C. On the 24 other hand, it
othas Hpgeh confhasrdzearhatqn i tneslitthidie coidthiont trhet evaatiing
(fired coating film, the platinumalloy shows a
ma e ritd Inuhfi Magobrazastiron fiolss) oftled pledsinun &l lyy bdtdwsata
1, 300 C and 1,500 C, and its anmount increases as the

pldteimed atagior iiza t i9rf ubkBes £ ed eviatad o[ 90§ 1] bd EXANPLE 390 C
This Exanple confornms to the fourth embodi ment of the

anc?rlessmt CNVERMI OFs atdud i Sn EXEHIE £, AR I NGFRIRIHAe is

fired coatlng material) 10 having a two-I|ayer
fusdddictdrs, wasy manuf actured. First, a raw material sol
(slurry) containing alum na and silica (53.1 % by

(oI ght p@hvahpmsna and 46.9 % by weight of silica) was
coat eo‘ onto a substrate The sane sol vent and

mﬁﬁlaﬁrsatﬂa%ﬁ“ﬁt el ISl R IR e, b5 he

re rEpI es 1tlo the raw material sol was spray
P oa ed PV bt ed sol was dried and then fired to

ThVEaH SEReae LB G T e P eyt |hhbeHGPREAngR A TRy 1o

haJﬁg{thao;?t%gt 109U et SSSONInS28EL IR0 Fi S o raw
material sol (slurry) containing alumina and silica (53.1 % by
weight of alumina and 46.9 % by weight of silica) was coated
onto a substrate. The same solvent and preparation method were
used as in Examples 1 — 4. Only loadings thereof were adjusted.
As similar to Examples 1 - 4, the raw material sol was spray
coated. The coated sol was dried and then fired to forma first
coating layer (150 pm thick).
[0052] Thereafter, a second coating layer was formed on the
first coating layer. This second coating layer was made of a
glass component layer containing 50 % by weight of an OA-10 glass
component and 50 % by welight of an EF glass component. 1In the
forming process of the second coating layer, the sol was spray
coated to a film thickness of 150 pm, as described above.

The resulting test piece carrying the coating material

(firedcoating film) thereonwas then subjected to the samemethod
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20 gl ass conponent | ayer containing 50 % by wei ght of

an QA-10 gl ass conponent and 50 % by wei ght of an EF

gl ass conponent. In the formng process of the second

coating layer, the sol was spray coated to a film

t hi ckness of 150 dam as descri bed above. The

resulting test piece carrying the coating material 25

(fired coating filnm thereon was then subjected to the
as yand hetBroap 25 ds-ubdd eHaBkaAptls Presenaepoéxad it inum

the presence of a platinum vaporization |oss. The
vapogsivatsi car d sstsownThe Tablét2. afe05BpwhTABLEaRleCaat i ng

Mat erial Conposition (w% Platinum Vapori zation Loss
[OOE 3]st [CABLENg]Layer Second Coating Layer 13001 1500 C
A1203 Si 02 OA-10 EF Ex.5 53.1 46.9 35.0 35.0 00
Conp. Ex. 1 0. 12g 0. 359 (Pt-Rh Alloy ) 5 [0054] As
L eurreq | CoelMatedal CBftoByib WA T PRI FRVAd AR Fose
occurred I
mat eri al |FirstiGoatingdawer Sng;orﬁd(]oat)ngl_ayer similar fo

Exanpl es [T 5 & T U S 40 i al3QfGred cadliGg
film had A% 8188 AP ol B E two- | ayer

struct ur g 300 Clbut chlange ipto a singlle |ayer
(# g 5%% £ | 115 Rag Pried, Rowever, tRat

» ctve ef-fect—ot—t b5
(%ﬁt-mc even At 4,500 G ( BXMPLE |6 andsg
ARATFHE—ExANPEES 4H—Fhis

the first enbodi nent of the pr esent

v

[0054] As evident from Table 2, no platinum vaporization loss
occurred in the platinum alloy coated with the coating material
(fired coating film), as similar to Examples 1 - 4. This coating
material (fired coating film) has been found to maintain its
two-layer structufe at 1,300 C but change into a single layer
at 1,500°C. 1Ithasbeenconfirmed, however, that the protective
effect of the coating material is sustained even at 1,500 C.
[0055] (EXAMPLE 6 and COMPARATIVE EXAMPLES 2 - 4)

This Example conforms to the first embodiment of the present
invention.

A slurry containing a glass component, Al,0s3, Si0; and ZrQ;
was prepared according to the composition specified in Table
2. OA-10 {mean particle diameter of 7 ym) was used as the glass
component. Al,Oswas used in the formof alumina particles (mean
particle diameter of 50 um). SiO, was used in the form of

colloidal silica (colloidal solution of silica, mean particle
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invention. 15 A slurry containing a glass conponent,
A1203r SIi2 and Zr2 was prepared according to the
conposition specified in Table 2. OA-10 (nean
particle dianmeter of 7 tam) was used as the gl ass
conmponent. A12G8 was used in the formof alum na
particles (mean particle diameter of 50 pm. Si Q2 was
used in the formof 20 colloidal silica (coll oidal
diagettiay orf oi0 ginli caZrPeariapavnsed| en Lhedfammtef sirgonia
nm . Zr2 was used in the formof zirconia particles
payqtneare pdmeiag] padiamdeediahe b6pan)f 6Thase chnpo@meningponents
wer e suspended in water weighing twice the solid
weneksghpendbdnin waekbwesdh inhseivastladded iidwé hghanmouen,
of 3 % by weight, based 5 on the solid weight, to

me i yaRa 16 dlhes e ekl §ddé QA6 L hE AR ikt foB Dbyshei gt} based
plati numcrucible] Wile an interior surface of a

on Sy sbjlai%t Qﬂglﬂj}vﬁjl HYNp P D18 Asqdppy n di aneter and
40 mmin height) was heated by 0 a hot "air gun, the

[ooejegr rya pgiléavc%nceét g@u&l@ye%beb'lghn%t eglelclgland

e surfaces of the p ati humcrucib coati ng on

h rdly f
surf? alil'eed{%als;ir{n ikiaites e s‘én%%%?’%%t%fm
b f d t 0OC.f to fi
or I BT M bt TRl B s L4 o
tai.nin

Q thlck fired coa ;
> PEORIT FRe cHra i e SPoAHatpahcr ot | ek dae tom
RO B s T i on o
al um noborosilicate gl ass L eI evated in .
SioferperaturEteaded US0g e L tohehe RGtPEmsYrface toaheight

of 25mm. After dried at 80 °C, the crucible was fired at 1,500 C
for 5 hours to fire the coating material layer. This resulted
in obtaining a 500 pm thick, fired coating film.

[0057] [Interfacial bubble formation test]

After the coatingmaterial was fired, theplatinumcrucible
was cooled to 1,300 °C, filled with an aluminoborosilicate glass
(OA-10), elevated in temperature to 1,500 C at a heating rate
of 10 C/min and then maintained at 1,500 C for 1 hour.

The condition of interfacial bubbles was evaluated by the
rating O if no or little bubbles were observed and by the rating
X 1f many bubbles were observed. The evaluation results are
shown in Table 3.

[0058] The condition of interfacial bubbles in the platinum

crucible was shown in Figures 4 - 7 by photographs. Figure 4
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of 10 U mn and then maintained at 1,500 C for 1 hour.
20 The condition of interfacial bubbles was eval uated
by the rating O if no or little bubbles were observed
and by the rating X if many bubbl es were observed.
The evaluation results are shown in Table 3. [0058]
The condition of interfacial bubbles in the platinum
25 crucible was shown in Figures 4 - 7 by photographs.
corregpoads to7EggRpespbndEigBr Exany? CBIPF, fiee -xample 2,
Conparative Exanple 2, Figure 6 to Conparative
Figeeampl Bo L empl R give Exanp Gorpangt Fieur Exanyt €amparative
[0059] [TABLE 3] Ex. 6 Conp. Ex. 2 Conp. Ex. 3 Conp.
Exafpled 4.0 ass Conponent (OA-10) 25.0 25.0 25.0 25.0
Conmpo- A1203 51.5 75.0 - - sition Si0 23.5 - 75.0 23.
[00%Ivt [#RAELEM3] - - 51.5 Total 100 100 100 100
Condition of Interfacial Bubbles 0 X X X [0060] As
can be clearly seen fromthe results shown in Table 3
and| Fiqures 4 - 7, thkg &l at iGomp. Ex.ucj Gorep.dix. BX &opipeEs 4
coafces Cogorieht(0ARE))jcoab.rlg mat erdsal cont ai2hiing A120%. and
I OP as qggential] cemgonents g ber fhan-the ¢l ass-

S0

CGonponents ghows  maRked 10 reductiofl OfsRubbl €573 5
foyrpared g That |coated WU the Co?ting_ matgr L5
V\If” } . -2 Fa

" AY

CTT, tremry—ttre Ao P COIf TTCTC , Gt Ot o \wie)
anl 4/ 1 n ta‘L\aE at | *&M! l n2 nl \J/l\ndn nTG_O
i X

t ial |e O X X

[0060] As can be clearly seen from the results shown in Table
3 and Figures 4 - 7, the platinum crucible of Example 6 coated
with the coating material containing Al,0; and Si0; as essential
components other than the glass component shows a marked
reduction of bubbles, compared to that coated with the coating
material which, other than the glass component, contains Al,0;
only in Comparative Example 2, Si0O; only in Comparative Example
3, or Si0; and Zr0; in Comparative Example 4. This demonstrates
that, in order to suppress formation of bubbles during glass
manufacturing, it isnecessary to incorporatealuminaandsilica
as essential components, in accordance with the present
invention.

It has been also found that the coating material of this
Example can reduce a platinum vaporization loss, as similar to
those of Examples 1 - 5.

(0061] (EXAMPLES 7 - 9)
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3, or Si02 and Zr02 in Conparative Exanple 4. This
denonstrates that, in order to suppress formation of
bubbl es during glass 15 manufacturing, it is
necessary to incorporate alum na and silica as
essential conmponents, in accordance with the present
invention. It has been also found that the coating
material of this Exanple can reduce a plati num
v afftreisza tlixamd 1ess ,c oo oginritdoart heo £i2G tt koo difnebtanyd ade
1 - S [0061] (EXAMPLES 7 - 9) 28 These Exanpl es
prec@frorimventiilear .fi rst enbodi ment of the present
invention. Slurry solutions of Exanples 7 - 9 were
pr enaired; kavukdonishe fCRRBABLEEONS- sPagd Ad qﬁégﬁr I&ving
4. The sane types of glass 5 conponent, A1203 and
theSt6RpAS1 HE6Hsi dhPMUEL 18 Mos Fe UsedrnE AR €3bk8b Plglass
coating material to platinumcrucible] Wilé an
j Liror aSUpf - nd-.h| e ti.n ruci.hl.e
o et A e o S 370 oy A B Se et B by
a isr Lycry ray coat .
e BB 6o e ARt R ks B e srsime

cryci.hl e, _a i m.l.ar to _Example 6. in S .
TS et ip® s PegE R ragaptaprar e By at inun
f d 500 pmithick film e cQated.s|lurry was

crugdbTe’ (6 mm A b M 2B § b O RAGOhb) amheated by
Iayer.(£gg62] The_pl ati num cruci bl e on which the

a hat 34y t PAGTI SYBFTY MR \SO R RRELRA PhEHiRiar otton

descri bed above was then fired at _a test tenperature
andsde SRR e s ot I Pl ta npEpdiG ke 20 imilar to Example

6. Coatingwas achieved such that the coating layer after fired

formed a 500 um thick film. The coated slurry was dried at 80 C
to form a slurry coating material layer.

[0062] The platinum crucible on which the slurry coating layer
was formed in the manner as described above was then fired at
a test temperature for 5 hours, cooled to a temperature 200 C
lower than the test temperature, filled with an
aluminoborosilicate glass (OA-10), elevated in temperature to
the test temperature specified in Table 4 for Examples 7 - 9
at a heating rate of 10 C/min and then maintained at the test
temperature for 1 hour. The condition of interfacial bubbles
is shown in Table 4.

[0063] [TABLE 4]
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| ower than the test tenperature, filled with an

al um noborosilicate glass (QOA-10), elevated in
tenperature to the test tenperature specified in
Table 4 for Exanples 7 - 9 20 at a heating rate of 10
C/ mn and then maintained at the test tenperature for
1 hour. The condition of interfacial bubbles is shown
in Table 4. [0063] [TABLE 4] 29 Conposition (w %
Condition of Use A1203 SiO 2 d ass Conponent Test

Tenp. InCenfp@sitiah (apEer pture (OA- 10) EuflRlopofr ey orgJ
Ex. 7 ég 0 ?Sg O |GREk cBmpdreRP 1- T%sh‘remg 1DOhtdAznddl perature
39. 0 15 5(3901- L hr 507 - 1@atbles Ex] 9 Region

BLP 1365 W‘Iﬁwvl M00C TR . 00=1250C

¥
2

%@' F2555 Pee7. s O Y imE SpHE O T T 0~ 1450C
% Sho 10| 3ol T2y 0 eI e ot ¢ b A4y L600T

b D
wgiu
t o

O T
® D 3

gl ass conponent, 05 as in Exanpl es 7 - 9, suppresses
bubbl e formation during glass manufacturing. As also

[oogIgWNAkNcdRHE A ealtN Beah fesh Sttkﬁ!“i%sutl‘EsegﬁiH%ﬁ ir‘ﬂ rI%ble
hi gher use tenperature region can be inparted to

4, £RBLANM fmierdal, foyn & AU g, rnta%egllgiscm%fﬁ] Alzo% and

cont ent and 1 ncreasing 1ts alum na conponent conteé

SlO10 {sh%gégénggf ?&Iﬁ}?cégyggﬁ%@é% CQ&%' rg;‘gt erl o%ent,
P a I num aporl za 1 on

as %%ﬁg@({%? La§, stu%pgrheossseeso%ug)t(ﬁ%p orm%tlon dux.[lng g]lass

manufacturing. As also shown in Table 4, the heat resistance

to endure in a higher use temperature region can be imparted

to the coating material by reducing its glass component content

and increasing its alumina component content.

It has been also found that the coating materials of these
Examples can reduce a platinum vaporization loss, as similar
to those of Examples 1 - 5.

[0065] (EXAMPLE 10)

This Example uses a paste-form coating material in
accordance with the second embodiment of the present invention.

A mixture containing 37.5 % by weight of a glass component
(OA-10), 39.0 & by weight of alumina (Al,03) particles and 23.5 %
by weight of silica (Si0;) particles, as shown in Table 5, was
first sintered toprovide a sinteredbody. Thesilicaparticles

had a mean particle diameter of 20 pym. The alumina particles

were the same particles as used in Example 6. Sintering was
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Thi s Exanpl e uses a paste-formcoating material in 15
accordance with the second enbodi nent of the present
invention. A mxture containing 37. 5 % by wei ght of
a gl ass conponent (OA-10) , 39.0 % by wei ght of
al um na (A1203) particles and 23.5 % by wei ght of
silica (Si02) particles, as shown in Table 5, was
first sintered to provide a sinteredbody. The silica
repfarnniad es POSHAAC aforeat pantscl eThik amtanedf s 20t pred body
The alum na particles were the sane particles as used
wad griexaaplke Broide ex igrpwss pradiuvetr havded atmdan 5MrtGcele
for 24 hours. The obtained sintered body was ground
di dnee iiro\d fleakd gy Andipr oduct havi ng a nmean particle
di aneter of about 20 dun. [0066] 100 parts by wei ght
[00d 61t he ogr palnels PP elieG igheb ai hred ArfindPpPoBattSoYained and
wei ght of alum na fibers (97 w. % A1203-3 wt. % Si 2,

5 pEReR HihesidendihaTuk@ndnti BBRD fdPek 4 aMRsers Ge3eP8lo,,

were added “to an aqueous sol ution contalning a

medIEEMYLCAIdAY 5L TERMD m@ér‘??fg%}égd%%ﬁé@ép— ﬁgﬁnt) were added

concentration of 9 % by wei resul t
' re . : ueg ol utign 1 :
to A Hrletlt A el Rkt 00s BT e e
. _angunt f 4Q parts by weight, .base n 100 parts by
diFHITRY SPere ™ Aore BRieNed GrouRt p G "aight . The
al.ym na fibers. .[0067 Adhesi on of paste to platinum,
res&‘#&@i gpSTHE*GB0VR Pp%%tgaerwspaaﬁsredf PtHTER T Sl ution
bottqn1ang side, 15 surfaces of ,a sand-bl ast ed
ConfaAMInImtAPuRPEPE I CR6 LHAPER BPaHBLERS 2fRPA0 hhlie) amount
hei ght) . The adhered paste covered the sane regions

h
of 40 PREGS &Y Mehdttucsisedasn A Ok egits by Metight of the

adhesi on of
aforementioned ground product and alumina fibers.

[0067] [Adhesion of paste to platinum crucible]

The above paste was adhered onto exterior bottom and side
surfaces of a sand-blasted platinum crucible (46 mm in diameter
and 40mm in height). The adheredpaste covered the same regions
of the platinum crucible as in Example 6. After adhesion of
the paste, the platinum crucible was fired at 1,500 °C for 5
hours, cooled to 1,300 °C, filled with an aluminoborosilicate
glass (OA-10), elevated in temperature to 1,500 °C at a heating
rate of 10 C/min and then maintained at 1,500 °C for 1 hour.
The condition of interfacial bubbles is shown in Table 5.

[0068] [TABLE 5]
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t he paste, the platinumcrucible was fired at 1,500 C
for 5 hours, cooled to 1,300 C, filled wth an

al um noborosilicate 20 glass (OA-10) , elevated in
tenperature to 1, 500 C at a heating rate of 10 Cmn
and then maintained at 1,500 C for 1 hour. The
condition of interfacial bubbles is shown in Table 5.
[0068] [TABLE 5] 31 Ex. 10 OA-10 (Powder) 35. 7wt %
(37.5wt % Al28 (Powder) 37.1wt%39.0wm% Si 2
Powder) ZZ74W 9 Z3. SW7) 972 TB- 3781 02 (Al um na

et ‘.oﬂ$“+ﬂf57€hr%&——¥0ra+7§pemr2ﬂ- 105wt ¢
dé‘llél(zoanre\r lLnterfaci |3§§;7IW%£ Hytte ﬂf(g] As C/()an be
LALOY ((BoM9PRP| e 5. bubhl e37.briidOw¥Hurli ng gl ass
p3i0t adPewdemg i s agai n [sSuppavesEgzabwtis) Exanpl e 10 usi ng

he7%A103S BRSIOR (ANnfR&ibedld NBE@BIROwthd) agcor dance wi tT E
nfp—mcm'd—S =1 i nventi on. e
otd cITDOUI ”E”lm%éﬁ);‘?@ L:I. . o renai o

prS5-e—ef—i-i-o—Fxarpl-o— e ekt
(eqndition 9f I\gHagiabRupR9s it [is firef) and successfully

reduce a vaporization loss of platinum as simlar to
Exanples 1 - S. [0070] (EXAMPLES 11 - 13) 10 These

OEHTLECRRLE B {5, HUA, SOSIE 4o auring

coating.material]. A.slurry-form coati mat eri.al _was
glagrse%%rrngga%éuﬁgl gls@\gibn syuppresseaalnn@xampfe l% using the

mn—

cCo 30!

paste-form coating material in accordance with the second
embodiment of the present invention. The paste of this Example
has been found to remain uncrazed even after it is fired and
successfully reduce a vaporization loss of platinum, as similar
to Examples 1 - 5.

[0070] (EXAMPLES 11 - 13)

These Examples conform to the third embodiment of the
present invention.

[Preparation of slurry-form coating material]

A slurry-form coating material was prepared by using OA-10
as a glass component, alumina particles for Al,03 and colloidal
silica for S10;, as shown in Table 6. The alumina particles
and colloidal silica were similar to those used in Example 6.
The values written in parentheses in the row of colloidal silica
in Table 6 indicate a weight % of a colloidal silica solution.
As an organic binder, an aqueous solution containing 1.5 % by

weight of a methylcellulose resin was used in the amounts
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as a glass conmponent, alumna particles for A1203 and
colloidal 15 silica for Si02, as shown in Table 6.
The alum na particles and colloidal silica were
simlar to those used in Exanple 6. The val ues
witten in parentheses in the row of colloidal silica
in Table 6 indicate a weight %of a colloidal silica
solution. As an organic binder, an aqueous sol ution

sperftifchitRgTabbeos iy pyeRarghthoee dyrahpifcelngrése al, bl
resin was used in the amounts 32 specified in Table 6

and ¢lprepare three types of slurries al, bl and cl.
[0071] [TABLE 6] Slurry al bi d OA-10 (Powder)

[0 JOMI FABLESW] % 25. OM % A1203 (Powder) 26. 5wt %

39.OMm % 51. 5wt % Sj 02 (Col loidal Silica) 23.5w %
(94. Ot % 23 5wt %94 QOat % 23 5wt % 94. Ot %) gani c

Bi ndeSMy 5 W, %|AqueousaSol ution_of 2060wt % 200wt % _cl
OAO0WRdderVet hyl cel|l ul ossn.dRe%i n) Tot al 3350tvdowt %|370. 280%%

ABGO.Bowtidd 05 [ 00721 Thesghass conmpongpbweOA- 10) 51.5wt%

St0: 40choigdnSlical 027 VIEb85thX@d owlod) T h%%@%%(éh REF!T Lz@gwd)]m Owt2%)

o,lgam@ndér The T Xt{[ure was Si Tt er ga 1,500 W ot
Wr/@qoseuscﬂymmnm gd si nt 200eths body. The 290Wered bod3200wt%

_mé__i%eﬁjés#né_u I\z- A _rAacnlt arinund nroduuct o a’) h?2
T o L= S 2 oTrooTre ﬁ(’)‘ ROt 3 .
[ TABOPwYD _Sint er edf0-5wt%

_%tﬂd c2 were prepared 37(1-517“{/‘007?]
Body a2 b2 c2
‘ 5 [0072] The glass component (OA-10), Al,0; and Si0,, were mixed

in the ratio specified in Table 7. The mixture was sintered
at 1,500 °C for 24 hours to obtain a sintered body. The sintered
body was then ground. As a result, ground products a2, b2 and
C2 were prepared.

10 [0073] [TABLE 7]

Sintered Body a2 b2 c2
0A-10 (Powder) 50.0wt% 40.0wt% 37.5wt%
Al203 (Powder) 26.5wt% 36.5wt% 39.0wt%
. Si02 (Powder) 23.5wt% 23.5wt% 23.5wt%
Total 100wt% 100wt% 100wt%
Sintering 1500°C-24 hrs. 15007C-24 hrs. 1500C-24 hrs.

[0074] Thereafter, eachgroundproductwasmixedwithanorganic
binder and alumina fibers, as shown in Table 8, to prepare three
types of pastes a3, b3 and c3.

15 [0075] [TABLE 8]
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QA- 10 (Powder) 50. Om % 40. Ot % 37. 5wt % A1203 (Powder)
26. 5wt % 36. 5wt % 39. Omt % Si 02 (Powder) 23. 5w % 23. 5wt %
23.5wm /0 Total 100wt % 100w % | OOM % Sinteri ng

1500 -24 hrs. 15001-24 his. 1500 -24 hrs. [0074]
Thereafter, each ground product was m xed wth an
organic binder and alumna fibers, as shown in Table
8, to prepare three types of pastes a3, b3 and c3. 15
[0075] [TABLE 8] 33 Paste a3 b3 ¢ 3 G ound Product of
GFasty W % 69. 7wt % 69. 7wt %a3Si nt ef ed Bogly (a2 [Si nt ecgd

%Qﬂyd)Prédpdgofbl ntere Bo%h }24 Sl Nt eg 7a. /(ooy) . } %C
&nfé&&ﬁod&g W . % Aquepalé%lné EJdB')O L (Q£ Si’nj’(ged?é%% 3@2 gg’ﬁz% Body)

"BfjariVlings; Vet hytceholoseResinj—Arumna |—| e
By ..-_- L%SoIWrOr/f" 3 30/<S| met%t aI 10586.36t% 05w % 13684t%

2B ~of— gt ma—t-0-lplat inum
AUEER 6] Whi | e dn i ntieg or suirf acesof a dand ted
ﬁvmljﬁ;ﬁs@auci bl (46t5§'mg146| nd anet%ft%and 40 mw:@'lu’"%;5
Hetelght ) was heat eq by 105w hot | ai r 1@pwees t he 105wt%
slurry-formcoating material al, bl or cI shown In
Table 6 was spray coated on exterior bottom and si de

[O§?$La?§%P9£c59?loﬁfcgﬂqhﬁl%é%%fﬁf?Q:;éfgtgﬂmﬁ% fgie]

ma slurry coat n

While an interior surface of a sand-blasted platinum
crucible (46 mm in diameter and 40 mm in height) was heated by
a hot air gun, the slurry-form coating material al, bl or cl
shown in Table 6 was spray coated on exterior bottom and side
surfaces of the platinum crucible and then dried at 80 C to
form a slurry coating material layer.

Next, the paste a3, b3 or c3 shown in Table 8 was adhered
onto the thus-formed slurrycoatingmaterial layer and thendried
to form a protective coating material layer.

[0077] Next, theplatinumcrucible carrying thereon the slurry
and protective coating material layers was heated at a heating
rateof 10°C/min to the specified temperature and thenmaintained
at the test temperature for 5 hours, so that such slurry and
protective coating material layers were fired. The fired
coating filmobtained in each Example consistedof a 500 um thick,
fired slurry coating layer and a 5 mm thick, fired protective
coating layer.

Each of the platinum crucibles of Examples 11 — 13 on which
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Next, the paste a3, b3 or c3 shown in Table 8 was
adhered 10 onto the thus-forned slurry coating
material |ayer and then dried to forma protective
coating material layer. [0077] Next, the platinum
cruci ble carrying thereon the slurry and protective
coating material |ayers was heated at a heating rate
of 10 Cmn to the specified tenperature and then
theydiimed wog tiRhatf itlme wasstornageint the maprnsr hwurdssyoibed
that such slurry and protective coating materia
abdwy erass weren fdacdeed The & itreagbe radatien@ 00 FON ladwead nedhri rthe
each Exanpl e consisted of a 500 Unthick, fired
resyattrivevas t ngmpayaruaed &N gawi bhaek,alfuniatbborosilicate
protective coating |ayer. 20 Each of the platinum
glagdigobl-es) pfhdxeepltestAd tesiBtenpwhiaelreddt ttheehting rate
coating filmwas fornmed in the manner as descri bed

of aRPYE/ MBS IAEN-1o0! et 10 Ad enperaiding 04 &n é}\’}ﬁrure for

than the respective test tenperature, fille an
1 8L NPROIRSI;lGakeo £ Gliftse: ALdrd0bupnligal £ sth%VJnh%n Fable

test tenperature at a heating rate C mn and
then mai ntained at the test tenperature for 1 hour.

" The condition of interfacial bubbles is shown in Table

[ ETABLE 9] Ex. 11 Ex. 12 Ex. 13 Slurry

Oéﬁ%ﬁ g P?C3 Layer (500!'1 m) (500 u m) (500gm

Protectlve Coating a3 b3 c3 Layer (5m) (5mm (5nm

Ex. 11 Ex. 12 Ex. 13
Slurry Coating al bl c3
Layer (500 ) (500 12 ) (500 41m)
Protective Coating a3 b3 c3
Layer (5mm) (5mm) (5mm)
Test Temperature 1200C 1300C 15007C
%?grcfjglggl (I)Bfubbles O O O
[0079] As evident from the results shown in Table 9, formation

of bubbles during glass manufacturing can be suppressed in
Examples 11 - 13 in accordance with the third embodiment of the
present invention.

Also, the coating materials of these Examples have been
found to successfully reduce a vaporization loss of platinum,
as similar to Examples 1 - 5.

(0080] [Exemplary application in glass manufacturing system]
The following examples illustrate a glass manufacturing

installation to which the present invention is applied, and a

method formanufacturingadisplayglassbyusing this apparatus.
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Test Tenperature 1200t 13001 1500t Condition of O O O

I nterfacial Bubbles 10 [0079] As evident fromthe

results shown in Table 9, formation of bubbles during

gl ass manufacturing can be suppressed in Exanpl es 11

- 13 in accordance with the third enbodi rent of the

present invention. Also, the coating materials of

t hese Exanpl es have been 15 found to successfully
Finsgdueecansapost zam ioh thesglafsphany Faeur g singtadrl attg-on

Exanples 1 - 5. [0080] [Exenplary application in glass
is damofabedri ngigyse énfis dheexmldmaticy examwpiviesch shows the

illustrate a glass manufacturing installation to
consttirclz ttilve Prfesénrt gilrsentmadm fiag tappanicednsard 12t3A0n .

met hod for manufacturing a display glass by using this

apgakaiglsss fanfdiffagiturd ngonsistéatliaen of 1t M@ sylaag®nerally
manufacturing installation is described. Figure 3 is

recRAn@XRlaanakai rvbews Wi shpshovwsoh iee &PrhStnfdiCttérP'i‘_;l%fss, a
the glass manufacturing installation. The gl ass

re fTRRYS QCéﬂéﬂ)Bge&ir@é\@lé@éé}ﬁ] ol I%%% Regeneral |é/ stir chamber
rectangul ar melter 2 as a supply source o nol t

4 dg£ﬂ<§§edeﬂo Iﬁsfﬂrllg'[;é gzdﬁf@g%%qgggm@ﬁarn‘%?@ Pél%xﬂﬂﬁ%%lpta?atus

a st I Spose owhst ream

5 d
5 d&%&ng%rd ?r%wgig% he Stl ; ghap@ar at ISpO,?ﬁE melter 2,

RStre armper e “nel't er
e Bihott & 167 BYEF r%%ilﬂ“%@%bﬁ%%ﬁﬁ”%ﬁ%” o hS Femgecyed
by %gspectlve connecting flow paths 6, 7 and 8.
[0081] The melter 2 has bottom, side and ceiling walls, each
made of a refractory. The melter 2, equipped with a burner,
electrodes and others, is capable of melting a raw material for
glass. The side wall of the melter 2 that is located toward
the downstream has an outlet. This outlet defines an upstream
end of the narrow connecting flow path 6 through which the melter
2 is connected to the refiner 3.
[0082] The refiner 3 has bottom, side and ceiling walls. The
bottom wall, as well as an interior wall surface (at least an
interior wall surface region in contact with a molten glass)
of the side wall, are made of platinum or a platinum alloy and
surrounded by a protective refractory. A downstream end of the
connecting flow path 6 is opened toward the side wall of the
refiner 3 that is located toward the upstream. This refiner

3 is a site where fining of a glass is mainly carried out. 1In
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[0081] The nelter 2 has bottom side and ceiling
wal |l s, each nmade of a refractory. The nelter 2,
equi pped with a burner, electrodes and others, is
capable of nelting a raw material for glass. The side
wal |l of the nelter 2 that is |ocated toward 15 the
downstream has an outlet. This outlet defines an
upstream end of the narrow connecting flow path 6
thihisditgh whifdRitge 9| tedeasedi reBnpeEiedng cagplet causes
refiner 3. [0082] The refiner 3 has bottom side and
fingebbhdewaihsludae ihdheomlaakl to dnfdeitie apdanise so that
interior wall surface (at least an 20 interior wall
thesupfraceemeygednfrom ¢toret gttt swit hTlee rmildewadllas§)tiod ndfener
side wall, are made of platinumor a platinum all oy
3 thrd isulooundedtbyagddpthtedbiwnetrebnanadryn Mutlet. This
downstream end of the connecting flow path 6 is
outdRaned itiewar dnt ipssirdemehll 6f the ndefdweiorhdddiing Flow
| ocated toward the upstream This refiner 25 3 is a

pat5H 1 €h¥BEHR WHikIHEhOte2i HE8SSi & 8oRRERLYAG thEdtQ¥lchaber
this sSite, a fining gas rel eased froma fining

4 1%9;%%00%&1%trféaaﬁ bl gs included in the glass to

inflate and rise so that they are renoved fromthe

[oo%'ﬁss Eh&%msat‘?@ér QT hi0%J&ld o5 d%héﬁé‘ éo J'[r&f%‘ﬂs

the Feam has an out

el CgLLBSS 91, VSIS AT EDd 61 Uhe NarT ouGomneetiaa 1 aw ¢

rough “whi ch the T e ner connec
on ST iuﬁgg%%;f&fﬁrm%aésaﬁac‘g 5 5 4902 i
o ThE BEALOMAE! e Ralel b A A ord o' YLl S IARS, cn
su£¥g35 %%. ytg Sgéggégibéﬂég¥sactory. The stir chamber 4 is
a site where, as a primary task, the molten glass is stirred
by a stirrer or the like to homogeneity.

The side wall of the stir chamber 4 that is located toward
the downstream has an outlet. This outlet defines an upstream
end of the narrow connecting flow path 8 through which the stir
chamber 4 is connected to the forming apparatus 5 located
downstream thereof.

[0084] The forming apparatus 5, in case it is used to form a
display glass, is a sheet glass forming apparatus such as a
down-draw, up-draw, or float processing apparatus. An overflow
down-draw apparatus 1s particularly suitable in the formation

of a sheet glass for liquid crystal display.

The connecting flow path 6 connecting the melter 2 and
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of the side wall, are made of platinumor a platinum

alloy and surrounded by a protective refractory. The

stir chanber 4 is a site where, as a primary task

the nolten glass is stirred by a stirrer or the like

to honogeneity. 15 The side wall of the stir chanber 4

that is located toward the downstream has an outlet.

This outl et defines an upstream end of the narrow
refdomredtingaficon patefBackeovyigh hitbR aHeshpndehetlind@ther

4 is connected to the form ng apparatus 5 | ocated
conth@artsitnie drhawh gragedfs., 20 .0084]e Hoevrfeartningy fdpparattys 75,

in case it is used to forma display glass, is a
consiestingl ags fof ey Appadr at us cumibeas 4aandovire diomnecting

up-draw, or float processing apparatus. An overfl ow
flolopatHrawoapRatahysths spant teuhBekys suidt abk®indg adp@ratus

formation of a sheet glass for liquid crystal

5, Q&%pinaae 8P gher connest 'anglfaEQWuﬁabmlgycmeﬁIﬂf&iﬁJ@i by
melter 2 an 37 refiner iIs made of a refractory. On

ﬂ&%é@ﬂyyéiy@y}aggg%yother connecting flow paths,

the connecting flow path 7 connecting the

[00r8%f ' ngﬁ t?fuaéqg%ﬂg%g!i?zgéag??%d&ﬁﬁ(é{r&gifﬂgﬂf&&&ggdaﬂég\%1th

connec ormn

5.5 f pl
en SRS BB 2 LG e Bp Pl Bonss
O In.th f d t
or 0 %gngéua}r?h%?ﬁiwh%?sel'éff%%%‘:ﬂ@%l Sl Rresretive
|nvent|on mhlc& consj sts of .a flre slurr oati.n
COADIG LaF e oA D At SN e SHG TEGR ity iRy G o

is formed on an oquter surface of the glas
manufacturing installation (refiner 3 onnecting flow path

8) made of platinum or a platinum alloy. The coating materials
of Examples 11 - 13 can be suitably used for such a fired coating
film.
[0086] A display glass can be manufactured using the glass
manufacturing installation having the aforesaid construction,
according to a method which follows.

First, a rawmaterial for glass is prepared. For example,
the glass raw material is prepared such that a glass having a
Si0,-Al,03-B;03-RO (RO denotes at least one of MgO, CaO, BaoO,
SrO and ZnO) based composition, specifically, an alkali-free

glass containing, by mass, 50 - 70 % of Si0O;, 10 - 25 % of Al,0;3,

oo

5 - 20 % of B,Os, 0 — 10 ¢ of Mgo, 3 - 15 & of CaO, 0 - 10
of BaO, 0 - 10 % of SrO, 0 — 10 % of ZnO, 0 - 5 &% of TiO; and

0 - 5 % of P,0Os can be obtained. Besides the above-specified
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manufacturing installation (refiner 3 - connecting
flow path 8) nade of platinumor a platinumalloy.
The coating nmaterials of Exanples 11 - 13 can be
suitably used for such a fired coating film 15
[0086] A display glass can be manufactured using the
glass manufacturing installation having the aforesaid
construction, according to a method which foll ows.

compiqreint s vawipHset ypés falr cghassengspseparasda Foning agent
exanple, the glass raw material is prepared such that

cam bl s theen reglded .20 Si O2- Al 208- B2G3- RO (RO denot es at
| east one of MgO CaQ BaO, SrO and ZnO) based.

[00morpoShei phrepspedi §1£8s Inaw & talrkalli 16r enengirats.ﬁoduced in
contai ning, by mass, 50 - 70 %of SiQO2, 10 - 25 % of

theM@PBer 2Bwvherd i% 0 mB2EBd dha viBr e 0bdMI@ i thin the%ROfter
CaO 0 - 10 % of BaO 0O - 10 %of SrO 0 - 10 % of

2, £RQ g9ass5i 0108 adbO% and 27 by5a939£nfg§5fféﬁbkﬁ%oduced

obt ained. Besi des the above-speCitied 38 conponents,

SR LA Ay o
glagﬁ;grlﬁgétgﬁgfs Eg%%&aﬁPﬁ% t%ﬁgeggkp Egﬁggre 1 500

] s heat ed fron1above by a burning flane produced
f%§ b Tner In case of the SiCE Al 2C3- B23- RO based

PR G Angatorn. bbb melhens J%D%rOnAEBgrmelter 2 is

V|tr|f|cat|on the nolten glass in the nelter IS
intiredusacc ERTPREBUH CRETEGHIEG FAGWIRDW: Sathte *Flh% 6etfHé‘er

refiner
The molten glass includes initial bubbles produced during

a vitrifying reaction. These initial bubbles are removed in
the refiner 3 where a fining gas released from a fining agent
causes them to_enlarge and rise in the glass.

[0088] After being fined in the refiner 3, the molten glass
is introduced through the connecting flow path 7 into the stir
chamber. Inthestirchamber4, theglassisstirredbyarotating
stirrer to homogeneity.

After being homogenized in the stir chamber 4, the molten
glass is introduced through the connecting flow path 8 to the
forming apparatus 5 where it is formed into a sheet. Thedisplay
glass is obtained in the manner as described above.

[0089] Generally, the connecting flowpath 6 between themelter
2 and the refiner 3 corresponds to the use temperature region

of 1,450 - 1,600 C, the refiner 3, the connecting flow path
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3. The nolten glass includes initial bubbles produced
during a vitrifying reaction. These initial bubbles
are removed in the refiner 3 where a fining gas
rel eased froma fining agent causes themto enlarge
and rise in the glass. 15 [0088] After being fined in
the refiner 3, the nolten glass is introduced through
the connecting flow path 7 into the stir chanber. 1In
7 beheesnthechafiieer 4 anchehglsisds ¢hamhen 4 @ddboyhe starattianper
stirrer to honogeneity. After being honogenized in the
4 =t ithec e drempe raha repIrteeri on2@ fgllasoi s ilndc0ditcednd the
t hrough the connecting flow path 8 to the form ng
corapEariatqus 1 Swwdaertes ibte tiwse einot e & tiimt chanisdredtand hbe forming
display glass is obtained in the manner as descri bed
appoMars [F0089 h&Rnas aldmpe at@ireorrgebhngrfil oyopat h,650 °C.
between the nelter 2 and the refiner 3 corresponds to
thels@ el PREEALHT &F MaH AR oveSgPhsd, b fadt P Fmdtdg,
refiner 3, the connecting flow path 39 7 between the
it hakipeln FAnd thetstihs gclrbas@ﬁ%nﬂf?%utr'iﬁgsihét&I‘PQP%n of
4 to the use tenperature region of 1,2507- 1,450 C
_ ! ¢ e
L A hh s P B EnllR VIR AR T Lo, even
tenmperature regign_.of 1. 000 - .1, 250.C. 5.1.n the
ATUSTROE 68 BPoFRSeans0s g act RRNtR LTtH A et i, 21 23

o e LTIy LG, 258 VAR W Minga over o
o B ARREI D | 8% VST AHEE 1l P %8

strength and stability are nmai ntained over an 10
for FYFeriD @ 1es s MU iac tigd e &7 Ta RS0 SURRTE SR The
bubbl e

installation of this example is also applicable for use in the
manufacture of glasses other than the display glass, as amatter

of course.
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formati on during glass manufacturing can be
suppressed. The installation of this exanple is also
applicable for use in the nanufacture of gl asses
other than the display glass, as a matter of course.
40 CL Al MS [1] A coating material for platinum
material, which is contenplated to coat a surface of
a platinummaterial nmade of 5 platinumor a platinum
all oy, characterized & LcéntlaMhiSng a refractory
conponent including alumna and silica, and a gl ass
conponent. [2] The coating material for platinum
material as recited in claim1, wherein the glass

1 Jcomp@nanti neo martiexa s larfoal kdlait-ituee mat@ riangsiwhiicht e sor
al um noborosilicate glass. [3] The coating materia

conftempllatiddntm ek erd aueadeoift gdplAtishAimatde®ial made of

wherein said alumna, silica and gl ass conponent are

plaQQ%hﬁ Red d R1the P WNtSOf charackerizRy wWei abhtal@ing a
50 % by weight and 20 - 70 % by wei ght, respectively.

refl.f%c[t%]rg-regmﬁgﬁéhﬂglr{'@lt&hr?d fl%lﬁlaaiﬁ@lgnl%aer bﬁh #Ylass

recite any one of clal nms - 3, wherein sa
Co@? e%% is at least partly in the form of coIIO|da
[5] The coating material for platinummteria

aSTBgCéégglﬁ é%é¥% ef%hsgﬁg%ghhﬁeﬁaegrggft .rgégited in

alunIna part Onén
I I t I f
clag?na PSR P A BT e

bor051llcate or aluminoborosilicate glass.

[3] The coating material for platinum material as recited in
claim 1 or 2, wherein said alumina, silica and glass component
are contained in the amounts of 15 - 55 % by weight, 10 - 50 %
by weight and 20 - 70 % by weight, respectively.

[4] The coating material for platinum material as recited in
any one of claims 1 - 3, wherein said silica is at least partly
in the form of colloidal silica.

[5] The coating material for platinum material as recited in
claim4, characterizedascontainingaluminaparticles, theglass
component and the colloidal silica.

[6] The coating material for platinum material as recited in
claim 4, characterized as containing a ground product obtained
by grinding a sintered body of a mixture of alumina particles
and the glass component, and the colloidal silica.

[7] The coating material for platinum material as recited in
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claim4, characterized as containing a ground product
obtained by grinding a sintered body of a m xture of
alum na particles and the glass conponent, and the
colloidal silica. 25 [7] The coating material for
platinummaterial as recited in 41 any one of clains
1 - 3, characterized as conprising a slurry
contai ning alum na particles, the glass conponent and
anysidniec@f paetingl s J,8chErecdeatiizeg mat ephprifdng a slurry
platinummaterial as recited in 5 claim5,
cordlwiraatee rilzed nas peatpcileisng thesyllasy campeneanngridesilica
alum na particles, the glass conponent and the
partaldleigdal silica. [9] The coating material for
platinummaterial as recited in claim®,
[8lchanactestz8d MRSt £OIPT | fd N1 tShnlid }a€eREANINEHGrdMeted in
ground product obtained by grinding a sintered body of

cldinﬁBXt%h@ra%@e?ﬁzb@ﬁa@lHHhﬁ?lQ@ﬁ? §|§Pu dNe HASYy the
conponent, and the coll oi dal I ca. The coating
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{10] The coating material for platinum material as recited in
any one of claims 7 - 9, characterized in that the slurry contains
an organic binder.

[11] The coating material for platinum material as recited in
any one of claims 1 - 3, characterized as containing a ground
product obtained by grinding a sintered body of a mixture of
alumina particles, silica particles and the glass component.
[12] The coating material for platinum material as recited in
any one of claims 1 - 3, characterized as comprising a paste
or green sheet containing alumina particles, silica particles
and the glass component.

[13] The coating material for platinum material as recited in
claim 11, characterized as comprising a paste or green sheet

containing the ground product obtained by grinding a sintered
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and the gl ass conponent. [13] The coating material for
platinumnmaterial as recited in claiml1,
characterized as conprising a paste or green sheet 25
contai ning the ground product obtained by grinding a
sintered 42 body of a m xture of the alum na
particles, silica particles and glass conponent. [14]
The coating nmaterial for platinumnaterial as recited
bodyh ofclaaimiri2rer of3thehatanies i padtialehats thiecalnaitiales
particles 5 consist at least partly of fibrous
andalglmss quanparedrgs.. [ 15] The coating material for
platinumnaterial as recited in any one of clains 12
[14] 1%hechod ot @mniazedial thatpldeipasmeat¥rigdr agnrsbeesd in
contains an organic binder. [16] A nethod for coating

clanpliat igtum3naterdrlct edhiafaartier ized the idldriala e ticles
coating material as recited in any one of clainms 1 -

corﬂsiétS_aCtoqte%@torpa%dJlg%d: N RS WNhAGS Ofp drta dleat.i num
material and then fired. [17] The nethog'for coati ng

(153 Prab! s 1B 6@y i8S E6¢! S B { Mum HaAH P g as recited in

characterized in that the slurry as recited in any 15
sofPRehck i aliz 194, cpatied o acpyglege ol e or
for coatin platinum materi al. recited in claim

gr%ﬁﬂ %ﬁ%ﬁFaE%@%@i@ﬁ Fﬁ'fﬁanPﬁé%§1 er is spray coated
L RSB 5E 2  B P e Ay 20, S The
in g}tfg&mtﬁg Fég?ggét gg%éggailnaghraécipeed piaﬁtaenfronger eoefn claims
1-15is coatedor adheredonto a surface of theplatinummaterial
and then fired.

[17] The method for coating a platinum material as recited in
claim 16, characterized in that the slurry as recited in any
oneofclaims7-10iscoatedonasurfaceof theplatinummaterial
and then fired.

(18] The method for coating a platinum material as recited in
claim 17, characterized in that the slurry is spray coated on
the surface of the platinum material.

[19] The method for coating a platinum material as recited in
claimlé, characterizedinthat thepasteorgreensheetasrecited
in any one of claims 12 - 15 is adhered onto the surface of the
platinum material and then fired.

[20] The method for coating a platinum material as recited in

claim 16, characterized in that the slurry as recited in any
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in any one of clains 12 - 15 is adhered onto the
surface of the platinummaterial and then fired. [20]
The nmethod for coating a platinumnaterial as recited
in 25 claim 16, characterized in that the slurry as
recited in any 43 one of clains 7 - 10 is coated on
the surface of the platinum nmaterial to forma slurry
coating layer, the paste or green sheet as recited in
oneapy cheimf ¢laild i coat®d snatther gdr bate ¢ehehd wlafrinum
coating layer to forma protective coating |ayer, and
mattehram If to ifogm & silsraghceavteithg L2 rThehaptbod drogreen sheet
coating a platinummaterial as recited in any one of
as céal t8d 16 anp@nechiActiaisi Z26 1B ilshadhé hed swtoatiee sQfurry
the platinummaterial is subjected to a blasting
coaltliex I%?@rtbaﬁﬁmﬁa +eRa&tivRO- Bt Bid 2k yves, GARL €HeRfirin
adhgﬁe t her et o. %E%[ZZ] A fired e%atyng filmfor J
is BlatilRdep material, which is contenplated to coat a
surface of a platinummaterial made of platinumor a
(219! 3th8YR A PYo.CBBEREHE 2% M Ab bl LS ODLAING in
by coating or adhering the coating nmaterial as recited
i n . ai 1-.3_7 and 11 ontq the surface
anyo?nt%héfp?ggllﬁ%m% 15®rr%’t ecrlllaa acatne n][ eedﬁ qu} rih‘lt?"r]agt the Surrace

oc B KOS FRIN AP U bAoA KEcf SRS b g
e BB hEULTRLE Ll RS OF RLaLLAVROL 8 Pt
2SS SOIRTL LR 2 9l pesccomponent and 2 d spersed,
con%grrntpilgltg%i ?Q dcgailfc’ pae rsi’lerdfacien otfhg Sﬂl{ JI.I)l(une hIt?la:c’teéri al made of
platinumor aplatinumalloy, characterizedinthat it isobtained
by coating or adhering the coating material as recited in any
one of claims 1 - 3, 7 and 11 onto the surface of the platinum
material and then firing the applied coating material.

[23] A fired coating film for platinum material, which is
contemplated to coat a platinum material made of platinum or
a platinum alloy, characterized in that it includes a matrix
phase comprising a glass component and a dispersed phase
comprising alumina particles and silicaparticles and dispersed
in the matrix phase.

[24] A fired coating film for platinum material, which is
contemplated to coat a surface of a platinum material made of

platinumoraplatinumallioy, characterizedinthat it isobtained

by coating the coating material as recited in any one of claims
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[24] Afired coating filmfor platinummterial, which
is contenplated to coat a surface of a platinum

mat eri al nade of platinumor a platinum all oy,
characterized in that it is obtained 25 by coating the
coating material as recited in any one of clains 44 4
- 6 and 8 - 10 on the surface of the platinumnmateri al

an then firing the applied cgpating terial. [25

47 &P‘Q%at‘i Ag P IEFPoFBEFQF?na Hat e %‘F%n%ilﬁ#%}af\ and
contenplated to coat a platinum material made of

thep St imi orhe R bied i GRAR YT dRthislact eri zed in t hat
it includes a matri x phase conprising a gl ass

[2Zbnpoddmedaneadivgl Ifdildalfogi piled inganpotentalandhdch is
di spersed phase conprising alumna particles and

conti el astert itro tde@ tmat pilrtphagemnatp2épl Andde edf qoba i gum or
filmfor platinummaterial, which is 10 contenpl ated

a platcioam & ldunf,ackaafaciepliaieidnum bhteérital imatede$ a matrix
platinumor a platinumalloy, characterized in that it

phdsse aldng mieti ndya afheyd nprigenqrastandra gieddn isdwlets idsSi ca
recited in any one of clains 12 - 15 onto the surface

cor@foridifr Pladid BUMN $15¢ €5 @lpraid cbherikhihgngl thenapplriteidtles
paste or green sheet. 15 [27] A tired coating filmfor

and| Al JHB RS I@e MY Sk ighafoOntenpl ated to coat a
surface of a platinum material made of pl ati num or a

(2@ ai pYMeal ey ¢ i fRaraGherhbzed 1R 1 hiat mhtelk$aQ0t ghRed is
by coating the slirry as recited in any one of clains

co#%ﬁﬁg%%t t%hgo§Hr£Q§§%§§F%[8% %lggéﬂgﬂhﬁaﬁgﬁéﬁhaEQnade of

a slurry coating ayer, hering € paste or
PSS SRS A ABELL ) Bagp-PRE, SR, 125 Minee
by adhering the paste or green sheet as recited in any one of
claims 12 - 15 onto the surface of the platinum material and
then firing the applied paste or green sheet.

[27] A fired coating film for platinum material, which is

contemplated to coat a surface of a platinum material made of
platinumoraplatinumalloy, characterizedinthatit isobtained
by coating the slurry as recited in any one of claims 7 - 10
on the surface of the platinum material to forma slurry coating
layer, adhering the paste or green sheet as recited in any one
ofclaims12~15ontotheslurrycoatinglayertoformaprotective
coating layer and then firing the applied coating layers.

[28] The fired coating film for platinum material as recited

in claim 27, characterized in that said slurry coating layer

includes a matrix phase comprising a glass component and a
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coating layer and then firing the applied coating
| ayers. [28] The fired coating filmfor platinum
material as recited in claim27, characterized in
that said slurry coating layer 25 includes a matrix
phase conprising a glass conponent and a 45 coll oida
silica conmponent, and a di spersed phase conprising
| ym na particles and dlspersed in the matri x phase.,
COl[lE’Q]daf‘hélflanédceF)‘HPPﬁ@tf i PRET BrdpTRATFRANBARSS iCrPad S1ng
recited in_claim27 or 28, characterized in_that said
2 1UByigee PAINFE A8t iamg! g speysed Adl (es g trder Phagkase
conprising the glass conponent and a di spersed phase
[29donBh e st heedl aad Han pdiitlic fegs mhdtsniingratenial desegided
di spersed in the matri x phase. [30] A fired coating
in ¢laim2dropl28t i charaateriaéd iwhikat issid ponteopl v edattang
coat a surface of a platinumnmaterial nade of 10
layeplratiholiodes a phatiruphasé oyommhes Acd etz ed dags chabonkent
Is obtained by firing a coating material having a

andt Wod 1l Syersed pied 4l eorpiralk ingoasufti faopabr{¢I64 aBlsindca
| ayer 1n contact with the platinum material and

par€QNkisSiaRg &ifperdled h ahmnia rardpialsica and a
second coating |ayer provided on the first coating

[BOHaXQVfﬁﬂgd é@aQQHEVf§lﬂ9f§r9b§§§1ﬁ&ﬂpﬂg€@£1a[31&hfbh is
pl ati num material nmade of platinumor a platinum

con®kh )iatedcger@&%@ré Ze0- A d 3t 41 £15 681 £ORT % afir}lstnl%‘%l_e of

coating materi as YECIte In any one O

riafigekila ALSHLAD O SARLo PR o LAV B ygines
by Elrrzbrg%%ogéaggn arg ai:s’larle (Iggg a tw%n)_(agn% éjtr&clzt‘%re w%lch
consists of a first coating layer in contact with the platinum
material and comprising a mixture of alumina and silica and a
second coating layer provided on the first coating layer and
comprising a glass component.

[31] A platihum material made of platinum or a platinum alloy,
characterized in that it is coated with the coating material
as recited in any one of claims 1 - 15.

[32] A platinum material made of platinum or a platinum alloy,
characterized in that it has the fired coating film as recited
in any one of claims 22 - 29 on its surface.

[33] A glass manufacturing apparatus using, as a constituent
material, a platinum material made of platinum or a platinum

alloy, characterized in that its outer surface is coated with

the coating material as recited in any one of claims 1 - 15.
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[33] A glass manufacturing apparatus using, as a

constituent nmaterial, a platinumnmaterial nade of

plati numor a platinum alloy, characterized in that

its outer surface is coated with 25 the coating

material as recited in any one of clains 1 - 15. 46

[ 34] A glass manufacturing apparatus using, as a

onstitfuent material, a platinummaterial nade of.t ¢
[340) ok AT DmaP IS T HIRT QPG 2 WiaPSA0ar | 28 I e

its quter surface is covered wth fired coati.n

. . t he )
matgniglas ar edptddurnmafgrond Bpdel af @P%%l@mmr a Pzﬂﬁgcmum
alloy, characterized in that its outer surface is covered with

the fired coating film as recited in any one of claims 22 - 29.
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