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SPECI FI CAT I O N COATI NGVATERI AL FOR PLATI NUM
MATERI AL, PLATI NUM MATERI AL COATED W TH SUCH COATI NG
MATERI AL, AND GLASS MANUFACTURI NG APPARATUS 5

TECHNI CAL FI ELD [ 0001] The present invention relates to
a coating material for covering a platinummateri al

for use in a high-tenperature environnent, such as in

a gl ass manuf actarp g @ppar at us.A 1P BACKEROUND ART
[ 0002] An apparatus (including stir chanber, nelter,

refiner and others) for manufacture of high-quality
gl asses such as optical glass and display glass

CHBITIH AL ARP BRI AL et g

constituent material for such chambers and vessels
Wlﬁé‘cé&@é‘ pAT EEGf%TW% P ELAGH HASUBART YR ING ATFHRATUS

point and fornms no oxide layers in the air, so that
the platinummaterial 1is little subjected to
degradati on, deformati on anddanmage during 20 operati on

TEOHNIGAL FIEIdparatus. In addition, it is superior in
chem cal stability and shows a | ow tendency to

[ comUt)anThat re 4SS nive nd (BB €12 6681 a @diddmAterial for
plati num platinumalloys such as a platinumrhodi um

coaﬂéﬁwaav?tﬁeﬁ%m 36 e Sae.Ldf %ie r?laﬁtﬂlrﬂ'ﬂnﬂaﬁp?é'f?éure

(ot her” platinummaterials app I ca use 25

o Bhlds it depef It d RSt Al el | odideus.
BACKGROUND ART

[0002] An apparatus (including 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
isused as the constituent material for such chambers and vessels
because of the following. Platinum has a high melting point
and forms nooxide layers intheair, so that 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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[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
vari ed depending on the 5 content of the treatnent
used. Because of the above-described features, the
pl ati num material even in such a high tenperature
oferid tregrimeanit t et uwes rit)ai N sufficient durability over an
extended period of tinme without a tendency to

[ WH]ANT ARG ag sMRlanRF a@agS ng PyodeskRe, appar E@%ra&s is
[ 0004] However, the platinummaterial in the

pffd@%ﬁﬁ%ww AB AR o

avi or on an - outer su e appara
robI va l.0ss that result
Tty A00he i AT R ki L8 iRl dop g alag,gn the
i d the fo of .a platinum oxide (PtQ2 This 15
c xtaanq%aﬁw% sreieabmen phed. BRI GOterar dneyeidriraibed
several % of a MEI%ht of the platinum apparatus and
fe@é@@m@s hhefplatornumanteriadt ¢yerdmagesh st heabtierprrature
stability of the platinumnmaterial in a local site of
envhie cappartat as matievta ia $af feciemdunrtbdfl iftlyad vemwan extended
vaporizes. Al so, the vaporized platinum 20 deposits on

peiidfde €st Dile Wafthaeltos \t calibriteatol et ahi Mgt Sat 61 BEE glass
di sposed to surround the glass nmanufacturing apparat us.

inHlide thRERpRSthle numrber of menbers to be subjected
to platinum recovery and refinenent. Another |oss

1O R5R 55, (Ohe BIRSITSEnB) BLLOVRAUS bl GO aftre
dlfflcult to Al so..in the

rrGr RSy ¢ Hej%gaﬁéﬁtaspﬁél?ﬁam bl A%y Y98 BeR%Rior on an

outer surface of the apparatus. The problem is a vaporization
loss that resultswhenplatinumin theplatinummaterial produces
a gaseous oxide in the form of a platinum oxide (Pt0O2). 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
platinum material in a local site of the apparatus where a larger
amount of platinum vaporizes. Also, the vaporized platinum
depositsonsurfacesofrefractoryandheat-insulatingmaterials
disposed to surround the glass manufacturing apparatus. This
increases the number of members to be subjected to platinum
recovery and refinement. BAnother loss increases as the
expensive platinum material vaporizes and spreads into a space

where recovery thereof is difficult to achieve.
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pl ati nunmenber, there has been a problem of formation

of bubbles, due to water in a glass, at an interface

of the platinum nenber during glass manufacturing

(see, for exanple, Patent Literature 5 2) . This is
believed due to the followi ng. Water in the glass
deconposes to produce hydrogen that is subsequently

[0 dwedlso ipastket blesghmbhefptatrinm apphenttie asing the

outside. As a result, an oxygen-concentrated gl ass

plRAfitnh@imdhd0) fREraha@bdeds pirb® 1 el fef & RSt Obn bFbubbles,
pl ati num nenber, whereby oxygen bubbles are 10

dule' 99%&% r i00Q6]14 & orgeppt Phts%f§cé he ﬁ@bﬂafﬂ Ofum member

bubbl ormation during the g ass nanu acturlng,

dugﬁggngle#é%aﬁwaﬁtﬁrea PPSSS, BEQVLELON ¢ O Bens 1iterature

I npermeabl e g

sur ace | ati 15, However, after th

2)st uﬁplsflﬁ & @Pé@&% Eﬁlenfajr%%%%%d Wapeshianthe olass

Literature 3, the inventors of this application have
deconmesies Fafrgdusehydredenpphetsis éugﬁﬁn@ﬁn@ﬂm@bbwgd to

during the glass manufacturing. Patent Literature 1:
payapahesughRatbatp lalyimgm Quarbdio.tdHen c20s5160e2808F0a result,

Patent Literature 2: Japanese Patent Kohyo No.

an20R¥gef03008ceRatantdlyl gsatpser on JapdoesedPatest redwy che
No. 2004-523449 DI SCLOSURE OF THE | NVENTI ON [ 0007] It

1dﬁéﬁ¥éberék 2REeE1 a0 nlenPRSSEN Wi SVERY | dﬁ#&éhlﬂﬂﬁﬂl%% are
a material suitable for coverage of a ati num

pr%@h%%ﬁﬁ' used 3 in a high-tenperature enV|ronnent.

[0006] 1In order to solve the problemof bubble formation during
the glass manufacturing, Patent Literature 3 proposes provision
of a hydrogen-impermeable glass-based £ilm 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. Hei
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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It is a second object of the present invention to
provide a coating material for a platinummterial,
whi ch can suppress bubble formation that is caused by
water in a glass during glass 5 manufacturing. [0008]
Key qualities required for the coating material for a
pl ati num materi al usedat a high tenperature are

isuanhat ghedehpkonturki eatvrirbhmdanes not show the tendency
to nelt or deformin a high-tenperature environnent

and needs o achave bsedf idt ehle BPcdeft enPint I ity birbyide
to follow deformation of the platinum material as a

atsz%)&asg@@rei;r?tﬁ’ ‘ﬁrat\évi%rélt ?Srazf@ﬂre&tilfﬁmi ﬁaeg?ggéﬁ&rﬁ){ch a‘ﬁugﬂbpress

Its conponent experi ence expansi on

Q hri nkage. Accordi ngly, the coating material,if,
bEFRT\ R T e e Brtise Sy St o rfasE sring aLass
as a result of failure 15 to follow their dinensiona
MERRAZEtUFKRE - causes themto deform and |ose their
functions. Second, the coating material, when nade
(PPPB] a Hay Muadddde s selpneed %@nsbheiq:cmiqm imatemical for a
must be nearly free of defect such as pinholes. This
platbroans¢eriial ygeasehaciiofh sembedetert dreadsmtarizedbelow.
damagi ng of the coating material 20 during use and

FeagBeSithgosybré takRokotRONtaEHetb Y NtaNmeUt Shdededbin in a
resulting in the failure to sufficiently reduce a

hygﬁoféﬁ%weul:@%neirshﬁéﬁeuah&rﬂabaeetéuﬁﬁ%easesufficient
[ 0009] Met al |

oxi des, known as general refractory

OB EL LB TIURE L0 0P 53,00 PULARELLATREShEB o
EA G R S T RS
brought to rest, 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 in ahigh-temperature environment. However, they
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flexibility and high nelting points, and accordingly
does not show the perfornmance contenpl ated by the
present invention. The inventors of this application
i nvestigated suitable 5 constitution of the coating
material while taking into account the above-descri bed
prior conditions, and conceived a concept of the

apedsard tio\fertn endehae aibmtleyiflricont digdaige of their low
crystalline netal oxides of alumna and silica and a

£ ObRSSI LOPP e th iGN meI @t ngf Yo L HEs ADAYE -LesHd i does not
conditioﬂg. 10 [%%20] Theé.yeached this inven?ﬁgﬁr

shéi 0?19@ C}tB beedbhgdhag {:Bﬂ\t:em%'l goag| Bg ngfll?é ﬁEi:é‘é eﬁ?”iﬂbé‘#?%on .

a refractory materi al conponent C ng essentl a

f ' il d . : ; .

o SR O L AR e 155 oEOTRAREDT 4580 euye e
by wat er . resenh in a glass during gtass nanufacturing.
C‘ilgs’ﬁrh‘é‘%ur‘gl} dhé BreQ@ntny FAGRL G PReVE ek inedidg aFcount

for coating a surface of a platinummaterial nmade of

the abhgiendascpikad prhodl copdimbeasspured fauiaiyved @ concept
provides a coating naterial for platinumnaterial,

o ithehp costrat i ventdforathat ya madéei & blcoodmponent crystalline
containing alumna and silica and a glass 20

neépapaieides [AO Lljumiter cord is10 it ehidak gllakBecBrpsgdhit can
i nvention contains alumna particles, a gl ass

s&OIPPPeRte SHOVEAIPSELIELESCARE! PIong0! | Oi dal silica.
Hereinafter, technical matters common to the follow ng

010, IR POt T By BEBp et dcnac

a JJE%iE&F%%%%ri%lIgg%@gkggng a refractory material component

consisting essentially of alumina and silica and a glass
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.
f0011] 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 invention may be referred to as those of “the present
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In a first preferred enbodi nent in accordance wth the
present invention, colloidal silicais used to
constitute at least a part of silica. Accordingly, the
coating material 5 contains alum na particles, a gl ass
conmponent, colloidal silica and, if necessary, silica
particles. [0012] In the first enbodi nent in accordance

inMddt itdier present  invention, the alum na particles and
gl ass conponent, either wth or w thout silica

par tj:Cl essy &b[%ﬂﬁw%%bom%&e e it hdE AL WA en the

partlcles an Ss ‘conponent er w or MA hout

|I| partlc es, sintered, round and

PIARSTE COMBTIGET 1 LRGSa0] FOTasR P TEst P Srovs Btk at

coatlng material. In the first enbodinent in

Fﬁéﬁﬁgﬂﬂﬁl?%hk?%ﬁe§€ﬁ?rd15gﬁﬁveﬁhﬁoﬁoaﬁﬁégcﬂéFﬁﬁ@al

mat erial nay preferably be provided in a slurry form
coThatinssa lwheneg paritig liest et gd b sgredmperidyt, codpeided silica

slurry containing the alum na particles, glass
arehndnerdcessanygi dall isdd ipEastieiltdser with or w t hout

silica particles. In the case where the al um na

[oRArA]i chastipad idsAs smBddepERONER tac R d¥{caMitiRhOfhe present
wi thout silica particles, are m xed, sintered and

ineSn, a%h%@%@ﬁh@ﬁg g99¥§clége ﬁ&g iégkrggéﬁﬁﬁgnt (Fither

conpri ses S urry conhtai nin e ound pr ct an

wfﬁﬂl6¥ %@%ho t g%lcgog%§klP&%fer ?kybemgf ﬁlg ublThat is,

contai ns net ceIIuI SE D

bj nd Th 6 b )
e MR a §a?gﬁfi?%2¢'aﬁ SlasSCantinetts @ ther ot g thout

silica particles, may be mixed, sintered, ground and then
combined with the 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 confaining the alumina particles, glass
component, colloidal silica, either with or without silica
particles. In 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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by weight, nore preferably 1 - 5 parts by wei ght, based
on 100 parts by weight of inorganic solids in the
slurry. The slurry-formcoating material in the present
invention 5 can be coated on a platinummaterial by a
nmet hod whi ch conprises applying the slurry onto a
surface of the platinummaterial and then firing the

bisldert Ys préeerdbby ddHtadinsd appkhedamitet tde 0 .Surf aCgarts
of platinummaterial, the applied slurry is preferably

bydweedhat ﬁoi@meéféﬂa&?l)?fl 405'p§15tsc;by-r@%i%h'ﬁﬁ_r%ag@&1_clpﬁ 100

applied 10 onto the surface of platinummaterial while

o328 WEIREY! W ¥ o el QrAlae SRPLRY iy avi no.

e present 7 nvent on, he case €re the

coating ,material is plied _onto. a surface of the .

o1 alPRURHIBE G Farm Srd M REFFFAGL TheDE b gent Thvention
tenperature is preferably within the range 15 of 1200 -
capgpp cogteshorivPLakiBHIANA trkel B A 8cihoghyikhch iromprises

platinummaterial is used may be utilized to effect
appilyiing. the sliunry cate, a shie fase ¢ énpw aflaténuramsteneal and

firing tenperature. For exanple, in the case where a
thehatipimgnahershhrtg. useibdm thichelgkagsisvampib ALédiramigy the

apparatus, a nmenber conposed of the 20 platinum

suFEbekl gf diatieaithatWhibe , atABldmn jﬁrfﬁ§§u9§?3§§ privfUGh 1y

the nenber, to a tenperature at which a coafing _

arfRUCAE Y GoMETA RO Sanha: il HEAEhE e a1 ed
onig 3G £ e, 68 ool Fo LB AT RN BRaRets g srurey
iSO REG 4~ St i PR P B Yo SR g arat or a1 and then Fir ed.
[0014] In the pfesent invention, in the case where the coating
material is applied onto a surface of the platinum material and
then fired, the firingtemperature is preferablywithin 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] 1In 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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resulting in obtaining a fired coating film Since
colloidal 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
enbodi nent can be nmade sufficiently dense to prevent
passage of hydrogen and, as a result, effectively

15%;91@&@&@@%&5@& BRI NP Qt@nﬁinﬂt%fte@li%'l%d then fired,
nanufacturlng of the glass. The formation of this

relshn @ §°§h' S9ehiliy rb the dd Lehte :gb?g ntSlr§c% colloidal

part|c ar | y pre er i'n uses ogen
bil,t ) ff I .
s13TRE TEARL A .%%?”%%9 ao%%,rﬁf?o%}lei\?? <falts gﬁésﬂwa
the colloidal silica consisting of  fine gartlc

SeFILSRS AThdPeEarRLEl RIRI B t K LN ohpbhent1T %8 Ggating
it vanishes in the glass conponent. According

fidmchn 15hey fiitsdd e@bagmgntu ¢ hm@a@euﬁuﬁﬁlpaengéye@em@ to
di spersed in a matrix phase consisting of the gl ass

preoepinpatssage odl hyddalgensianidca aso mp arentl tf, 0 eddresttiitvetle
a di spersed phase. In the case where the silica

supdiriisglesbabel € Y raddteitbr Ant ey 1coa Hﬁgiﬁgtxﬁézh@factﬁi‘l__ﬁl% of
silica particles are also dispersed to participate wt

h'ég:gll ad, alryg f@rr@@fiéﬁlo?stﬂfs tEhed ﬁ?@f@hﬁsﬁt the first

7] The flred coating filmin accordance MAt

f
“%Oﬁi‘“eflﬁ.”? pEERiciland Y BERgsg med inyists, ) Sﬁﬁl?) Fggen
. . furth f b 0 If the
inPREIRABII IS trie SEPPER -colt| RS9 FRRFLvERZeEETYERS
small, its hydrogen |nperneab|1|tynaybecone 8
plPﬁ%BPPiHFEHFlzéﬁ PRe 188Ker hand, if excessively |arge,

[00?6] After the firing, the colloidal silica consisting of
fine particles becomes indiscernible from the glass component
as if it vénishes 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 dispersed phase. 1In the case
where thesilicaparticles arecontainedinthe 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 um. If the thickness of the firedcoating

filmisexcessivelysmall, itshydrogenimpermeabilitymaybecome
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effect proportional to the thickness is not obtained to
becone econom cally di sadvantageous. [0018] The

alum na particles for use in the present invention 5
preferably have a nean particle dianeter in the range

of 1 - 100 dun, nore preferably in the range of 3 - 80

pm In the case where silica is used in the form of
isshif€acpanti.cl @s, thdeythor ehen@pl yf hawee &s @y PP td€) ethe
dianmeter in the range of 1 - 100 pm nore preferably in

ethectangsp®ft fona BEPYRe thithSed®an A8+tPREALhE] to become

di aneter i1s excessively large, the coating nateri al

egxﬁamgamg}t é&@%ﬂ?ﬂnﬁ?g&lﬁ%% conponent may fail to

rovide a ~dense the other hand, if the nmean

icle dianet.er _is.excessively small, the fail, .
PgLeLy Fhd e A epPrRares e I iyt Gt inPention
resulting film 15 [0019] In the case where silica is
pﬁggar?EthEaVﬁrﬁw@ﬁa%dWQ%'%Eﬂe EHIRLELT |40 pher g@agieyof 1 -
has a nmean particle dianeter in the range of 10 - 100
109 nm e ppeedeipioy) vi int Hee ramge of 10~ 805pmej |dn the case
further preferably in the range of 10 - 30 nm In the
wbeanti ajjliabeisalisedt he thkl dodml ofi kitdcacbarascaas, they
i norgani ¢ binder, as described 20 above. Accordingly,

ptB8€ctaBl 9f heok! @itledn ShadF€ocT &l drfetidy tite tHOMARGOBE 1 ~
of a dense coating film [0020] The type of the glass

160NRPNeHrd eredeeabl vt Ig B ESMNge bRVEN! iIBON1RS MOt the mean
particul arly specifi éd. However,” the gl ass conponent

p%ﬁtgéggcaf%?éee{)eiglé&?&és’%%\&ﬁ Iearltdet iﬁeagglaitﬁ%g:ﬂg%érial

alr-free glass manu ng “agpar at us.

exlé%%,g%%g% né’%tlgflag B@% ugtrleasrseq:uc;rr{p%nﬂseqt tmhaayt faarilaltlc(:alpirovide a
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 formof colloidal
silica, it preferably has a mean particle diameter in the range
of 10 - 100 nm, more preferably in the range of 10 — 50 nm, further
preferably in the range of 10 - 30 nm. In the coatingmaterial,
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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prevented fromentering a glass (product) inside a

pl ati num apparatus even if cracks are produced

therein, it is preferred that the glass conponent
constituting the coating material is 5 alkali-free. By
"al kali-free" in the present invention, it is meant
that the al kal i conponent content does not exceed 0.1 %

by wei ght. Exanpl es of qaﬁss conponent s i ncl ude
th@ora&ﬁq et el iamed i afbor sl i GaRORRs sshould be

[0021] In the present invention, the coatlng mat eri al
PIEY epvterch rfatsiy esdimzing 2@lasm %mdw@i Jghinoifde 3yl pkstinum
conmponent, 15 - 55 % by weight of alum na and 10 - 50
apanatwes ghenof f sidddes arenpaodated e, Hasis.piMferred
preferably, it contains 30 - 70 % by wei ght of a gl ass

tH‘aQ:mﬂB.@eﬁlasé%omﬁ@n%@)ﬁ:d’l@ﬂﬂu@fn@t@l@ RBatand ﬂtherlal is
30-% by weight of silica, on a solid content basis.

alE{‘éqri]Jf}etehe BgS€; Y‘f@gl[f—ff’%é‘@'lgflth%a;ﬁ&geﬂ@ lfﬁ%}hl%n, it is

total silica ~content prefera s wthin the

meaal?locv%h%QeEhfl gkgf ?mrpérgg Corat ent ]ng)r as%ce d 0.1 %

nmponent r|a y pre

vari, e dep ndln on use tenperature of e coatjn
anﬁFéSgél ey GOAPPREBES TRCIHES drosss bl Chte

rmnufacturlngfamlltles t he platlnumrmterlal S
glassarad i3 UHARRNLP SiHica th fFldht t enperat ur e

regions; 1,000 - 1,250 C, 1, 250 - 1, 450 C and 1, 450
[0020] 600 Chel prement, io&enti@nfzraOeCcoaédrpgr oadegial

region, the coating material preferably contains 35 -

prAIeay weioghtaihwoRe pred e ayt wed@ht 65 % dhyasei ghtpordnt,
25 a glass component, 10 - 40 % by wei ght (nore

1prederablywelight 3¢ 3dufi By avei abt) suf sapy aldingHiaof silica,
conponent and 10 - 50 % by wei ght

on a scolid content basis. More preferably, it contains 30 -
70 $ by weight of a glass component, 15~ 45 % by weight of alumina
and 10 - 30 % by weight of silica, on a solid eontent 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. In 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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(nmore preferably 10 - 30 % by weight, further

preferably 15 - 25 % by weight) of a silica conponent.

In the 1, 250 - 1, 450 C tenperature region, the

coating material preferably contains 5 20 - 60 % by

wei ght (nore preferably 25 - 45 % by weight) of a

gl ass conponent, 20 - 60 % by weight (nore preferably
353@ byStelgiby) wi ght3lwhins cingomentcamaonent =ng BY weight

50 % by weight (nore preferably 10 - 30 % by wei ght,

(ol el fRr@barabby- 1350 -3 3y Uehywel gikrhet grétbigsly 15 -
corrp%nent. Iny?he 1, 450% 1, b%o\ggc 10 terrpgfature Y

I @Oy | C LNng; ri ra n{ ai _ 15

29, 3P e L P RoPLTEL S M EY 2k eI R0 1 2y 43p ©
a_gl ass. _conponent, .35 - _70.% by wei gh noge preferahly.

e A BB 18 o 4R p hEE B gt Sy Ftibains
50 %b i ght re -preferably 10 - 30_% hy wei ght,

207 0 B Brerhahty (heze RECSS opby a8 gniy biow W@ 1dRE of
conponent. [0023] In a preferred second enbodi ment of

a gRréscoscrpgnediter 24l — PR &ckyrdahgkt Wnere Her pfeadnty 30 -
invention, silicais used in the formof particles.

S55TRebylvasisyhand ol ani anburcimap crvanicargefnld LA -t § by weight
enbodi nent are simlar in type to those described in

(midte pZeferabed ng fiIGty eypedigent . rhRrthbe peeddtably 15 —
enbodi ment in accordance with the present 1nvention,

25t Bep ¢ Qati gk ymairei @1 1 0By ddkSorddier F o ehedn SASH 1Y 1, 600 C

paste or green sheet. The coating material, 1T rendered

cobRRpls PESKERD” ABCED, SRS R P Lo SRS, Rontaine
150, BECRL TR UL (BEePPER TR gD SUE 0w TR ot
a glass component, 35 - 70 % by weight (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] Inapreferredsecondembodiment 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 ccating 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] In the second embodiment in accordance with the present
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conmponent may be prem xed and sintered. That is, a

m xture of alumna particles, silica particles and a
gl ass conponent nay be sintered and then ground to
prepare the coating nmaterial. 5 [0025] The paste or
green sheet in the second enbodi nent of the present

i nvention contains alumna particles, silica particles

in@BHtdodl, 283 ukQHROPERL A8 sdegsnibgdpabeyelekN@se a glass
particles may be m xed, sintered and then ground before

r [ gr eet . :
coppifent £y UY BRRixeR 2RE LARARL DI 1750 mihle® of
invention,.the paste or green .sheet preferably contains
SRl T saeke i bt et A e
fibers%. When the paste_or green sheet is applied onto
beasinkeaee dRdatheatdTRIMG et dieRatihdie coa Wi prtegdal -

a fired coating film inclusion 15 of such al um na
[0PRBér sThe part 9ot argenyrdweisHaettheygecosse smbodiment of

production of cracks or the like in the fired coating
théi bresg&hé iavanthanf chetsipsehénmbhy peméticiiese 8ilica

30 % by weight of a solid content of the paste or

pagteeleshent. aTheasbubbnpohiehers AsofdacPivd@0Bobe f hehese
amount of at |east 50 % by weight, preferably 20 70 %

pab¥iWeb9hhayand heveda 4 &0t he@fardl kenl Q¥ JWAd before they
preferably 1 mm- 50 nm wth a dianmeter of 0.1 pun -

0 - fera 20.p f A1203 content is
ar%ngaﬁgbﬂégbsﬁmg#éh%?sFﬁegﬁeg?eebegbgggﬁce of the
fibers,is |lowered t,o such an extent fhat th eadi
( eatt ot UF PR RRTIIRRO kA RE dptiea Whth (g Predent
., effect 25 . of using alumna.in the for f fibers ca ,
ingBREpan et PATEE T TT9eR RIS6 hBE ST ERAPA Y OB thy B mina
. mm the fibers sinply act in a ) ,
in the form of fibrous 'particles {(alumina fibers). When the

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,0; 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 nym - 50 pm, preferably 1
— 20 mm. 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
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manner simlar to other forns of particles. On the
other hand, if it exceeds 50 mm uniform m xi ng of
such fibers with other conponents is made difficult.
If the fiber dianmeter is below5 0.1 pm sufficient
heat resistance can not be expected. On the other
hand, if it exceeds 50 pm uniform dispersion of such
tHe Hahker ilengade idi beilowl 0. 1[ ff26thénfilersesimdly act in a
enbodi nent in accordance with the present invention,
nddiepashel ar o eeheFheStmHWYL bUEthelegONt@h R otBer hand,
wat er - sol ubl e pol ymer, such as methylcellul ose, as an

i forigagikeeRlRdSH. mﬁh'ﬁﬁ&%@'n&:@r{bd%&‘ 58cRr e{BEABI ¥ith other
cont ai ned |n the range of 0.5 10 parts by weight,

rt§9£ aﬂh? og1f§18§{£s kﬁ%‘%ﬂ g?&be §§§ﬂe?gr1£§)below

I'norgani c sol1
n sh he coating materi
0. l%lfe%@esiﬂeg%ﬁ%S%%&ﬁ%ﬂ%@ﬁ EpE SRR f o the
of a slurr This slurry is the one which contains the
O%q;nlil%dpanfﬂtc%@eeéﬁ i OdH“'pHPiL fereslismersgionsqt such fibers
conmponent in a mxed form [0027] Acoatingnethodin
isacested glidd iwinit .t he second enbodi nent 20 of the
present invention is characterized as conprising
[ CB@dt]i ngn e adbendnguhdui oaat iingaoed eddate iwitActbe daresent
with the second enbodi nent of the present invention on

inresitifcage tife datRl icuraey yHeddt aidy thhanHdr idthtddien a
applied coating material. The firing tenperature and

a@éie-rsocl‘%ﬂﬁi'et b8AgmEseds i A tfie me%%)fl'cfeﬁ_tlgqgé‘éd' Bﬁ%n&nadﬁjhnlc
apply to this case. 13 [0028] The fired coating filmin

bfﬂ&éyﬁa@ﬁ?s@ﬂ&%nfg%fﬁﬁgpgspreferablycontalnedlntherange

0f 0.5-10parts by weight, more preferably 1 - S parts by weight,
based on 100 parts by weight of inorganic solids in the paste
Or 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] Acocatingmethodinaccordancewiththe 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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enbodi nent of the present invention is characterized in
that it is obtained by coating or adhering the coating
material in accordance with the second enbodi nent of
the present invention 5 on a surface of a platinum
material and then firing the applied coating material.
The fired coating filmin accordance with the second

[GOPOfi B ﬂfretcf‘%o%rt‘i% tfl'lﬁV‘é‘L?lt h%ﬁo?ﬁ%n%'%ew%EﬁuEBHr§econd

in ich the alumna artlc es and silica particles

gdﬂhéﬂ?’@rogfdcheaﬁa % ?1| 1‘7‘197%5'15:%%&"1%3 gh&&%c@gﬁ'ﬁ%ﬁxln that

ase conprising-t ass nponént
che tlcall shows the f|r coatl fi inth . .
i SR @itiss RantooriRRe %19%3&& oAt indhrEerial in
shows the flred coatlng filmobtained via firing
a%@oadfmw% {he| sppendnsabadimends efinthe pregent, inyention
alum na particles and 15 silicaparticles are dispersed
oni shefaaerdk acphptigumguatier g hsnd thapohientng khguarpplied
(b) shows the fired coating filmobtained via firing
cadtndimgt ¢ eigpker at ure regi on that exceeds 1,500 C. The
alum na particles and silica particles which constitute

t he Tl spef &@ - phrebeg af £l h | ¥cdb sg2h¥edwi fht hige NBEEdX
phase, so 20 that the matrix phase is made up of the

erfth GBS SOFRANERE Isggéw%ml[ N RIHA i 8RS Shb TS jn which

i mproves thernal ity of the matrix ase an
e T s T
= fihe fasteec‘i S C"r???rm%t”w@e%p 5 L PP HLT L AmcPorT LR

c?ﬁ;? ra 814&[&%3%21 sgl]'xgggtr ec%lcloyaglllgvgvsftlhlemfggteglcoatlng film
in the second embodiment of the present invention. Figure 1(a)
shows the fired coating film obtained via firing at a relatively
low temperature around 1,300 €. The alumina particles and
silicaparticlesaredispersedinthematrix comprising the glass
component. Figure 1l({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 canbe coatedinagood condition onasubstratewithout

the occurrence of deformation and sagging.
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sheet in accordance with the second enbodi ment of the
present invention preferably has a thickness in the
range of 1 - 10 mm nore preferably in the range of 2
- 5mMn The fired coating 5 fil mobtained using the
slurry has the sane thickness as that obtained in the
preceding first enbodinent. A preferred third

R oL, BECALIRNCE, ML B GREN) i HUAOEA 88 deen

racterize slarr

enmfjodi nent_of, this ipvention is coated.over a_surface
S O PaRPRAR R0 R b ot it GFadshit STOPGRF AL, R ; Hie Fresent
. material layer and then the paste or green sheet_in
ingeadri®ah pE ekt AL Heh 3% co fd i6kBegiSneRt thprapgiesot 1 - 10 mm,

invention is adhered onto the slurry coating materi al
margy gretfe fadyly drptdeecange odati ngSmaner i Bie | Bimwed coating

[ 00301 A coating nethod in accordance with the third

fidmboilitaenied hsiaf the Presenthdwdid samel shickness as that
characterized as conprising formng the slurry coating

ovtralielddlid ary pitdomy g Ade AiEigtdie. coati ng
mat eri al | ayer thereon, 1n the fashi on asdescri bed

abo‘ﬁpref@ff@%ﬂggﬁ Jﬂﬂc#&%éwlhaaﬁo%daﬂl% t“%ljé[&?ier%riesent

tenperature a t her Iring conditions int
i_nventi.on 0 simlarly

. i ment_ of thi r ed. ..
R A SraAr e i (e R S O st
lLayer) of the.fi.red cqating film.in accordance with the
e“ibﬁuydrlé‘?ené’n% e F?ins“?g ﬁgéﬁ??jBHeErae‘?‘é’fg%‘F?/O%dé’é’ Cilnum

t hi ckness in the range of 100 - 1,000 pm nore
mafegfigrlabioy fpam &S Finge Gfatign seterialodeyem apdrEhep the

preferably in the range of 500 - 1, 000 pm 15 Al so,
pasite progeeenveheshtimgdcoprdanss wildh ther secprdterdrddiment

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

[0030] Acoatingmethod in accordarnce with the third embodiment
of the present invention is characterized as comprising forming
the slurry coating material layer and forming the protective
coatingmaterial layer thereon, in the fashionas describedabove,
followed by firing the layers. 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 um, more preferably in the range of 200

- 1,000 um, further preferably in the range of 500 - 1,000 pm.
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coating layer) of the fired coating filmpreferably has
a thickness in the range of 1 - 10 mm nore preferably
inthe range of 2 - 5 mm 5 [0031] Illustrating a
condition of the fired slurry coating |ayer in the
third enbodi mrent of the present invention, the alumna
particles are dispersed as a dispersed phase in a

Al'.:sr%t ”tﬁgapp Ecggggrézgé gn%]hfa)?cl?fslﬁ?r?%%nﬂre@d tcn:%ctlve

col’ conp |ng a ‘Condition

of .the.fire rotectiy 0 coatin
c°6£ﬁﬁgcllé‘¥e§ﬂ B2 LBE et chas inte 1 e prpcaranu tanas a
di spersed phase in a natrlx phase conpri si t gl ass
thdsipesenin theerange@fcbar L Agd rnmrﬁrp%ﬁ:wai%\e&énvoﬂw range

the third enbodinent of this invention includes the
off 2redSshov.ry coating 15 |ayer anal ogous to the fired
coating filmin accordance with the first enbodi nent of
[0DBil | DYrnstoatiang & hsorodierion ngf fited i neddtsdairnrwe coating
coating layer having a larger filmthickness. Because

laybe finr efdeshuifry eadbdAtichdyel ‘MheCprdiskatt invearabs, &he
platinum material is anal ogous to the fired coatlng

a1{akoh Al e lﬁ@:lh dNes %'r'és&l cf"a@t g:lé'r%e %‘1?1 amhtrix

excel s | ydr ogen r meabi | |ty an
fornatl ass

ff b bhl e
Phgﬁreieﬁéfﬂé?%‘ééﬁﬁanu? gijﬁ#s AERE e YRS, S stric
t f f I .
cofRPbRREss. 1F LUSHFE10Y of [RT Lol 5 prior'di “ere chPEORRGH e
material 25 in the hlgh t enperature environnment and
Coé‘@ﬁﬁﬂeé%Yﬁrva%?l i@ pegtdcles and silica particles are

dispersed as a dispersed phase in a matrix phase comprising 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, is able to effectively protect the platinummaterial

in the high-temperature environment and suppress a vaporization
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| oss of platinum [0032] The firing tenperature and
other conditions used in the first enbodi nent al so
apply to this enbodi nent. Preferably, subsequent to
provi sion of the protective coating material |ayer 5
on the slurry coating material |layer, they are fired
,sinultaneously Also in the third enbodi nent of this

1V e ]ﬁﬂslurry coating material |ayer and
protecgive oating material layer may contain

di f t f 10
Lol Eésaéb%a%iﬁ%%”ie PES TShBORER St S Oh Aged 1o the
conponent [0033] A fourth enbodi nent in accordance
fifsith ebrdimebdnelsn aPRLYNEP Akt i SRrdimemat tHr@ferably,

coating material has a two-layer structure havin
subisesfiesdaid Rgovagaeniad blee brotigiet ive await ey mamﬁrgaé layer

plati numnmaterial and a second coating |ayer overlying
onl B hehe Mfurrst coadtingg Madyerialand vielrat tihleey farfestf iceat | ng

| ayer conprises a mxture of alumna and silica and

sihg tseeewdlgoating | ayer conprises a gl ass conponent.
In the fourth enbodi ment of this invention, a fired

coaing ifitHB tRiPHIANRH i | b!f' i d Iiﬁv%ﬁm@.ﬁ%%a' fhe slurry

coatlng material having 20 a ayer structure.
t t
PR PRl e v e i g il %ﬁﬁ%sliadl fhyer
o RRE R ER vk iy AL ERB APt efiofd o
suppress a platinumyvaporization |oss in

thgi ghasenperRPURRT en¥i  bRReFRIPOEEHARH ﬂ%%ﬁ COmpRAnERt -

and silica, which constitutes the first 17 _
[0033] A fourth embodiment in accordance with this invention

is characterized in that the coating material has a two—%gyer
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 obtainedby 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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coating layer, fulfills abasic function of the coating
material, 1i.e., suffers no danage in a

hi gh- tenperature environnent to cover a platinum
material as a substrate. The second coating |ayer
conprising the glass conponent covers the first coating
5 layer to increase protection of the substrate from

nta i de, ai.r. The_ s nd tin .
COF%yng el otnbi bt 8F S Flprbipney eronhLpidiaterial,
. erature environment, covers and holds the
1 Pu FSFU%EEFFHBO 318 9% oL} HerEih &%Wﬁa%r%wwmr@rnt to

the first coating layer. 10 [0034] Figure 2 is a
coyeRefral 1 &t ey nastei g ashe Subsdrassati nihe f9dgand qoaing

fourth enbodi nent of this invention. As shown in
laFegucempriajng wherglfdss npmpenachi evedrat the t Bimeer atoartd ng

of about 1,300 "C, the fired coating filmsustains the

labyeR-t QY elcrslalsech b Bect Qo W EhEhausdtbsd f @tfe omHowey £t with
when firing is achieved at 15 a tenperature exceedi ng

thé, 8@0si&e 41e. fkﬁﬁgs@%@nﬁeeeﬁglﬁeaiéﬁgr hﬁ%@ﬁ§nﬁ§%%%1n1ng

with each other so that they are converted

fl%kEE}L?ﬂt?yE{fe%OIH‘tﬂé‘ﬁi gﬁ}? férﬁlﬁé‘:eaé%\g a@u\(ﬁr f R, Aiofers

resu ired coa mis |ne

woBONBLAF S5 B hompenatt o E%%'egyogm%ss seRaEAg ion

fourth enmbodi ment of this invention, the m xed |Iayer
of(thesti&sht FRGTARFer 2 YEENt ai ni ng al umina and silica
preferably conprises 15 - 88 % by weight of alum na and
[0934] gEiguby AvbBghischengitiiicculevf shmwigiauhaaltesd esating
exceeds 88 % by weight, a possibility of producing a
fidnf éot the cfansds afmmizGetthe ff this tomenhgohayeks ishown in
caused to react with a gl ass phase 18
Figure 2(a), when firing is achieved at a 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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at a high tenperature of over 1,500 C. On the other
hand, if the silica content exceeds 85 % by wei ght,
the thermal expansion coefficient decreases to
i ncrease the occurrence of separation of the first
coating layer. The gl ass conponent |ayer (second 5
coating layer) may conprise a single type of glass. It
may alternatively conprise a mxture of plural types
atord ilab EETPePAEIEPABRyRVET i34 (- arflifheop theyl hegd, 1f
constituting the second coating |layer to the _
the ghlagasiontenhiexegedsy®? tiky wedghity the thepmaglhexpansion
gl ass phase becones excessive, an excess gl ass
caohboneent dgcrsasesduc dthonesrsd theeamtsrianege of separation
hi gh-tenperature environnment. Then, sagging due to

of the €Xeessced tbsy AdayRANEeNThavy] H€E WompdridhiblaThe (second
first coating |layer preferably has a thickness of 50 -

cRDOLIM 1 PAEE ) Chid @I g B e abd ¥n el - £ A9 cpfn%m@sseq@%ay

coating l‘ayer preferably has a thickness of 50 - 500

TR iR el P, %%ﬁ%é??ﬂﬁé’h;%%e?? Fifsses.
Into ense

bgéom1;f0 9) t hey nma not _be de i1 m

PRt Y Pt B R §EF olaga B tiF TRy fhe fecond
exceeds 1,000 pm there is an increasing possibility

CRFHANG HEY ShalyC fdesepaPaReas bt 1 FRAVEH fRYRT the Topghly 1:1.
substrate when a marked tenperature variation occurs.

1T 6be7glass ambasa beaonbs ax casial Woat RRKIRA R Oilais sorompeRrent
i nvention consists essentially of alumna, silica and a

igpassiuceshpbranit Hoaweiverin iat high-fempheatvoatenniponment.
ceram c conponent, such as zirconia, titania or

Thai | ideyginiedueededth 25 dxcdde gl@sentompyentit amay tdecur.
type of the platinummterial 19

[0036] The first coating layer preferably has a thickness of

50 - 500 pm, particularly preferably 50 — 250 pym. The second

coating layer preferably has a thickness of 50 - 500 pm,

particularly preferably 50 — 250 pm. 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 pm, 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 furthercontainaceramic component,

such as zirconia, titania or mullite, when needed.

In the present invention, the type of the platinummaterial
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as a substrate is not particularly specified. O her
than pure platinum platinumalloys are also
appl i cabl e. Exanples of platinumalloys include

pl ati numrhodi um plati numgold, platinumpalladium
platinumiridiumand platinumruthenium5 alloys. In
addition to being applicable to solid solution alloys,

2% dfgﬂdf%‘%%i%fﬁékié %%ﬁ?ie%r%s? Ehiihac Thpbe T faghre

stre t hene platl [0038] The pl.ati naterlal of
1B A B B L 1S e 7059 SEBRARICer | BRampled of

conposed of platlnun1or a platinum alloy and

plefdmas edilpys iinclvge bl atd nam-rdoddea e hwitimumirgold,
coating material or having on its surface the fired

p ledd niumg pleill limdinm, a pdertd anee iwitdi urhentd pdiat isewenhthenium
third or fourth enbodinent of this invention. The

alpbatsi.nurmadeliitabnaosbetnyaph 1t babteald 881 18 seaieioalalloys,
as described above, refers to a platinummaterial in

th@oeellaﬂﬁa ﬁ&@flabeof?q%gﬂgn%h%&bﬁl 15Sa ﬂ@%bisei&%lde

by coating or adhering but before it |s Ire
[ t %ac the. fj

uBERAUR TRLEH:h BN 8% O8R! 21 SN 208 s WiBarncpen

ggﬂerlal in condition after the coated coating 20

' is fired. [0039] The gl ass manufacturing
apparatus of the present invention is characterized as

(O0GRr i “s‘hﬁgpéabluaWn@ﬁtﬁﬁ%éh af thetpepsenht égventhophds a

coating material or having on its surface the fired
pPlesaniumgmatenmah caoprsethod plehinhe df esplaséoondg 1l gy and

third or fourth enbodi nent of this invention. Likew se
chairblete2@zed in that it is either coated with the 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 the coatingmaterial is coated thereonbycoating
or adheringbut beforeit is fired. Theplatinummaterial having
on its 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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those aforesaid, the glass manufacturing apparatus
conprising a platinummterial coated wth the coating
material refers to the one in condition before the
coating material is fired, and the glass manufacturing
apparatus conprising aplatinummaterial 5 having on its
surface the fired coating filmrefers to the one in

condi tiqon after the coatin terial is fired. [0040]. .
SR AP R BT o SRPeGRbis| Gt sing
hi_.gh-tenperature_properties of a platinummaterial can
a pd AL RARedIahFPRt e S idihEhE veRlot1 T AATET Yadsgebers to
plati numeven 10 in a high-tenperature environnent over
the oo@ in, comditier mnforeg fthaccoatiangeanatiahiahd spfésedt and
i nvention, bubble formation can be suppressed during
the g$a8ssmamufaicturigg apil AR DESGRD PTs Oy e TEHE AW INGSi a1
[00411 [Figure-11 Figure 1 is a view which

h&ehefn e&kl yushove tHd AR RXapRkengf £a1h irek £P RBe one
filmin accordance with a second enbodi ment of the

eI dE s BRrer 1L Aun

schematically shows an ~exa coating film
i cordance wi_th a f.ourth enbodi nent of .t.he present.
QR ERe o A5G el i3 (ohs BFEF<rE® Ty i £ SR
an exenpl ar constructjon of a gl ass manufacturjn
h%b-awﬁﬂwa'{%@&@nﬁrfﬁw%f 42 | 1L 3L HER et 3nhi AR Pe
shows the condition of interfacial bubbles of Exanple
naglniaFingd e W 1R 3ind g & waptiok Bajeph leischil PAeRd nReeven
condition 25 of interfacial bubbles of Conparative
i@l gh2tederature environment over 1,000 C.
Furthermore, in accordance with the present invention,
bubble formation can be suppressed during glass manufacturing.
BRIEF DESCRIPTION OF THE DRAWINGS
f0041] [Figure'l} Fiqurel is a viewwhich 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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[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
Conparative Exanple 4. 5 EXPLANATI ON OF REFERENCE
NUMERALS [0042] 1 ... glass manufacturing facilities 2
nelter 3 ... refiner 4 ... stir chanber 10 5 ..

[ FoyuBe G ]appagaruss G.s 3 et 8graph GaNinechogs! thw @aidition
BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0043]

o XU 16 ¢ Th ROGESKIBEE € 1M dEdind 416a P S Sk arkge Ny | ON,
toget her with Conparative Exanples, are-described

15 -. 4 rati I A
A 7 oor hEURIPE 33 8 o PRE-GR AR ShGR BB dortdi tion
teri in accqrdance with the first_ enbodi nent of the
of i aq (R L HRHSIES Gl oA ot LS A S o | o
fired coating fil i ncl udi n 20 a matrix phase of a
5 E %%T&%&%%E W@i&ﬂﬁ%‘g@ phase of al unina and

silica was placed on a platinumalloy substrate and
[GHEN t he preselhcss gfaraufeaporr zag i Tacilossied pl ati num
fromthe substrate was exam ned. In this enbodi nment,
four types ofmelctoating materials was prepared
containing different ratios in 25 anount of those
conponents. HRidsthe@ raw material sol (slurry) 22

4 .. stir chamber
10 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 describked below.
15 (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
20 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

25 amount of those components. First, a rawmaterial sol (slurry)
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having a conposition in correspondence to each coating
material was prepared. [0045] The raw material sol
(slurry) used alumna and silica in the condition
(colloidal silica) of a deionized colloidal 5 solution
(alkali-free). As in this enbodinent, at |east one of
alum na and silica which constitutes a di spersed phase

h&81in§EEERBHL Yt PERVIIEEr + BshHRAERENY e Bk Alda 3R material
soluftion. ‘As the glass conponent, an alkali-free

j silicate glass manufactured by N ppon
w%%:%%r %Pégéss Co., Ltd. (designated as 10 OA-10 and

i hg composition_co i Si by wei ght, 60 % Sf.02, ..
(9350 B YE B hedtaT "Thoa by Ty e Mpmlgaanicafag e
,BaQ), and an al kali-free _ al um ngborosilicate gl ass )
1Rt S EE WY PPt dalesidiicad gfsa dgioniggd colloidal

(desi gnated asEF and having a conposition conprising,
sabubionelyhkal 55foesi 2 As6 19 BRO81 embodimepd3, aR4leagsione
+ MJO were wused. The raw material sol (slurry) was
o praepanbda nd usiperedd ndhi diheocteitigudels sobdtspenrsetl phase is
glass, alumna and silica in water weighing twi ce the

pﬁ@féﬂab\ﬁ%r abovaded ik thes @ddi g rethyhegldaul @squitAohhe as
amount of 3 % by weight, based on the 20 solid weight.

t%? Q.jglza]s Psﬁﬁ_c&ﬁnﬁbn@h%t ealé;1 lscilg{;a:l 1L¥ 400 gqmﬁﬁoﬁo%og irITﬂ:arE%dﬁl ass

0" W . % Rh was used as a substrate tes
BFEeIb PR pBRRCE e RS el | SRRl o
R ek Bl o L SR 20 8 SRRl o SHL " B,
10 % B,03, 15 % Al,0,,

[0046] 5 % Ca0, 5 % Sr0O and 2 % BaQ), and an alkali-free
aluminoborosilicate glassmanufacturedbyNipponElectricGlass
Co., Ltd. (designated as EF and having a eomposition comprising,
by weight, 55 % 5102, 6 % Bp0s;, 14 % Al,0;, 24 % CaO + MgQ) 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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repeatedly over the test piece to a thickness of 200
pm After application to both sides of the test piece,
the sol was fired in a electric furnace to forma
coating material (fired coating film. 5 [00481 For
the test piece coated with the coating material (fired
coating film , the presence of a platinumvaporization

repesteefl y plrati thenters pxasknesla ThiskgxagidmbooNIMAS After
carried out by heating each test piece at 1,300 C and

applIRAtE Ot O WU s I0F BReOLESE 48 Hd, *RE %@%r%]éé'ﬂred

a change 1 n weight thereof after 10 the heating.

. resul I [ e . Tabl w1t hes :
i S eStsn cBE8 e o FPhha S NSt ak [Erod coatina
ijLLI%g coating material (fired coating film are also
wn. [0049] [TABLE 1] Conposition (W% Platinum
Vaporization Loss ( ass Conponent A1303 Si 03 13001
[0P4§d 1Foohh el &t Bkege rRagetyvitishe grmtping patexial Adiged
23.550 - 00 Ex.336.523.540 - 00 Ex.4 39.0 23.5
cogtimg- f010) Corlpe pEesehce of-a platily Oap8bgzatPonRoss of
Al'l oy) 15 [0050] As can be seen from Table 1, no
plpitdhiumu masaeXamdaleidan Thosserartinaedohnwhbecpkdiedusut by
alloy coated with the coating material (fired coating

helaitify e4BhSteepfhidse thaty 1A 6@alhdd, 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
Al,0, 5i0, Glass Component 1300°C 1500C
0A-10 EF
Ex. 1 16. 9 14.1 356.0 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
(Eto-TE'A%;) - - - - 0.12¢ 0. 35¢

[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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materi al has a superior protective effect. The sane
effect has also been confirned at a high tenperature
over 1, 500 C. On the 24 other hand, it has been
confirmed that, without the coating material (fired
coating film, the platinumalloy shows a platinum
vapori zation loss of at least 0.1 g, both at 1,300 C

and. 3, 300 t,zﬂg%i - : -
°% e_npgzhr A e s 4%5?@%#@\%{ eg. i’OS‘éﬁﬂb(q‘B(Am§053tlng
m%gES%%ﬁa .I: ;ﬁgPriﬁbt§ﬁfﬁFiféﬁgtﬂha'?%ﬁﬁ'???of”sﬁéﬁ% a
t hi sExanpl e, acoati ngmaterial (fired coating material)
p LAt iR Ygrerive-tiopedoser aftalk d gt Radudadeerle@t 1,300 C
First, a raw material sol (slurry) containing alum na
arghdl ,$109 &3, (&3d 11 86 bymowet gincodasd s nadlendeipertune is
wei ght of silica) was coated onto a substrate. The
fuarte s Merdtehd preparati on nethod were wused as in

Exanples 1 - 4. Only | oadings thereof were adjusted. 15

(0515 mM(EgrMPoEESaNMPles 1 - 4, the raw material sol was
spray coated. The coated sol was dried and then fired

to o[i8 &fdPle &HREdAL @Y &nd 1RAIHD éxﬁﬂd‘d@mer[t?%eﬁz]the

Thereafter, a second coating layer was fornmed on

| J.St. C [ ayer. This second coating | ayer was nmade
péégéit'gggé#g%§£%bnponent | ayer containing 50 % by

wei ght, of an OA-10 gl ass. conponent d 5Q % by wei ght .

of o e 3P RaEbL gt LN d MR RBLSF OE i B] SHrgdeeyerial

the second coating |layer, the sol was spray coated to
hayimg @ tHockRyss StTISGUEEn WagsMgBYEprhBYedpovEirst, a 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 form a 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 weight of an EF glass component. In 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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The resulting test piece carrying the coating materi al
25 (fired coating film thereon was then subjected to
the sane nethod 25 as used in Exanples 1 - 4 to
exam ne the presence of a platinum vaporization | oss.
The results are shown in Table 2. [0053] [TABLE 2]
Coating Material Conposition (vt% Platinum

asVARQH 7AW Q1SS 1 Fid o £Rahing ﬂ-l?é/? esence of a rE)latinum
SecondCoat i ngLayer 13001 15001 A1203 S102 OA-10

a%ﬁz%%tl%ﬁlﬁq&%l ?hé5f88lggl? 95;‘lew eng1 %F‘ETmﬁlFl%:Zg g
[05%132 it’;gﬁggv%ﬁ)orl zation loss occurred in the platinum
fil n%/ , as sim It grt?g (I:Egg%lngsn?t ?“Afél Thi(];I tr:ggt iC(rjl(Z]ltl "

raterial—fired coating film has heen faoupnd to
mai ntain i tﬁoaﬁnmwataﬂakﬂompoaitmuwex)a Elatfi’rﬁlﬁ ‘Eéd@bliatlﬁﬁlame

into a si r L, SO C—ttTtas—been Luulllncu*
however , tﬁ qqoﬁ%‘%aéﬁ?r R\p&oalgnp;qg@r 01‘13 03:8 ccatg@
material ifs A§1l@2?t Al g;@d Y@glat 1gp00| C n{ 55] ( l'\WDLE

Fad P | MDA DA rm
U oariu AAVIINTVAATT TV HT\IVI L= 4 /!) T‘“ S Eka ] r‘nnf TATANAES

to firlst pdj ntl e Jresent 'nvenlon 15 A
sI ulérxlpg corta‘\‘sl ﬁ?ﬁg Mrgl asggco:) oaﬁéﬁt A1203, Sil02 afd

prepar gdaccyrar g to tihefcomposT g
slneﬁ; fn ojd |i n “Tabl e ~2. [CA-10 |(nean par t0i tdee dil amex 8%g of

S uset—as—tie—ytass

[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 structure at ‘1,300 C but change into a single lavyer
at1,500°%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)

ThisExample conforms to the first embodiment of the present
invention.

A slurry containing a glass component, Al;0;3, S10; and Zr0;
was prepared according to the composition specified in Table
2. OA-10 (mean particle diameter of 7 um) was used as the glass
component. Al,03was used in the formof alumina particles (mean
particle diameter of 50 pm}. Si0, was used in the form of

colleoidal silica {(colloidal solution of silica, mean particle
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conmponent. A1203 was used in the formof alum na
particles (nmean particle dianmeter of 50 pun). Si02 was
used in the formof 20 colloidal silica (colloida
solution of silica, nmean particle 26 dianeter of 20
rim . Zr02 was used in the formof zirconia particles
(nmean particle dianeter of 6 pin) These conponents

dYBhEL sHSPENEGInh N, V\@Fﬁz W@.‘sgﬁ's@a i Qﬁet e r80ifd zirconia
wei ght. Then, mat hyl cel | ul ose was added |n t he anount

p&ft BcPabY I'P(@‘:l r 3 %’Fl%ogé?mgﬂp&hgfs@l ﬂ@%e EQl{t%onents

prepare t plicatio sI arry
t. f
w%m‘u%%?a%%ﬁf’wa%tmea&ﬁ%ﬂglfSﬂ?éf% #b@ﬁ&f:@% anthen:

40 mmin heig was heated by a hot air gu
m%tmyewa%l%% agﬂsc agfed bn tés& anPPRt Rk t%ﬁngo W&ﬁ@hstv deased

surfaces of the platinumcrucible. The coating on the
orj tee s0 ¥ b ewekglehdeto upvepary thenstuervottom surface
to a height of 25 nm After dried at 80 C, the
[@P%e] bl [Appds. datriech atf 510y Go fpdratirhouresrdaifliale t he
coating material layer. This resulted in obtaining a

500 whinlé hagkinféresh coatfagefobtn 4on§000dsted platinum
[Interfacial bubble formation test] After the coating

chatesial (()M%mf hheglaﬁné‘@ePlaﬁ{d m%ﬁryﬁ'rbéf?hﬁﬂ%a%oaleg%d by

to 1, 30 led wth an al um noborosiTicate gl ass

a(r% ]aq)r |9%|t ev@hgd ?)Hr%;ﬁgé aé#ef}htc%alteﬁp%n gxg'é Of EBBtom

heat| ng en nmai ntaine
R R I R
s%\%égpg gg(reved and%t%&ii%% hérklégtto ngur%ggg a}l\ﬁelght
of 25mm. After driedat 80, the crucible was firedat 1,500
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 noor 1little bubbles were observed and by the rating
X if 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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shown in Table 3. [0058] The condition of interfacial
bubbles in the platinum 25 crucible was shown in
Figures 4 - 7 by photographs. Figure 4 27 corresponds
to Exanple 6, Figure 5 to Conparative Exanple 2,
Figure 6 to Conparative Exanple 3 and Figure 7 to
Conparative Exanple 4. [0059] [TABLE 3] Ex. 6 Conp.
cdpresd Tl toEExabpleny, Elgude & 86sCémpponentd @eaiihle 2,
25.0 25.0 25.0 25.0 Conpo- A10 51.5 75.0 - - sition S
Fiighr&3 6 to ComPardt bue WA e 3 and5?1§u§@ta|téiﬁbm53%atlve
I00 100 Condition of Interfacial Bubbles 0 X
Eia %Q é? can be clearly seen fromthe results shomn in
and Figures 4 - 7, the platinumcrucible of
ated wth the coating material containing
3aﬁgg§ﬁ82535 essential conponents other than the
glass conponent shows a nmarked 10 reduction of bubbles

AN I TNV S e B e
only G Comperenti0dr Ql.e Edidh) o 8.82 ohi y‘ésﬂnﬁ&(‘n mar . 0ye

Ewaaple _ALbr S afd Zrod inTelnpalative Exdnple-4.
Ta¥pns | denonSils at es | t hdB., 5 i n order to pup@bebs flor nBl idon

oft%oubbl esZiuri ng gl ass- 15 rmanufactur|ng, 4t 19 51.5
nece§§5f7ﬁﬁ§#?ﬁ?ﬁ?@oraﬂm‘a1Ln1nqo@no ST T 100 100

Condition of Interfacial Bubblas O X 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
compcnents other than the glass component shows a marked
reduction of bubbleg, compared to that coated with the coating
material which, other than the glass component, contains Al;0a
only in Comparative Example 2, Si0; 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 incorporate aluminaandsilica
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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as essential conponents, in accordance with the present
invention. It has been also found that the coating
material of this Exanple can reduce a plati num
vaporization loss, as simlar to 20 those of Exanples
1 - 5. [0061] (EXAMPLES 7 - 9) 28 These Exanpl es
conformto the first enbodi nent of the present
I nverld nﬁflré/s YA S Ll X FRS efits é)d%rﬂ@%r of Jhe
prepare haV| t he conpositions specified 1n Ta
The a JRes, of glass 5 conmponent, A1203 and S|02 as
PL&t d'ﬁﬁ n%éiarrpﬁ 6 were used. [Appl i cation of coating
rraterlal to | at,i num cruci bl e VWiile an interior
o ot S RHORR 58, EASBPLERndnT SATRY IR QBRF SFhATIng
dlaneter and 40 mm in height) was heated by a hot air
theurombashtéPuprspert kst 4 Tabied -onTERteaNDL YPESt OMIIGSS
and side surfaces of the platinumcrucible, as simlar
campobentpl A1:60; Codt$nQ was v dvedxampil o Hatweree used.
coating layer after fired fornmed a 500 dun thick film
The [egatleidt£lion b Madadiiired nalt 83 a1Ctd @ Ifaarifuan Pridiple]
coating material layer. [0062] The platinum crucible on

Whi GinitiRe S Uitk 1GRAt ING f%eTf ko M3-Imed 'ﬂaltabcelnum

manner as descri bed above was then fired at a test

crhRR tld:(}ie]in.{r]no{? es’tq‘%t r 628 ¢4 rzﬁ:é)i i hg'i%ﬁftﬁt HLE KO e Fiy

I ovver errpera ure
#»21 nobor osi | |c at ZU?I ass el evat ed

ECHuO Er e AR P8 CoHeOnr LT o Ao

for Exanples 7 9
and side surfaces of the platinum crucible, as similar 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 platinumcrucible 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 (QA-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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20 at a heating rate of 10 "C/ nin and then mai ntai ned
at the test tenperature for 1 hour. The condition of
interfacial bubbles is shown in Table 4. [0063] [ TABLE
4] 29 Conposition (m% Condition of Use Al120s 5102

G ass Conponent Test Tenp. Interfacial Tenperature
(OCA-10) Bubbles Region Ex. 7 26. 5 23.5 50. 0 1200 C1
hr. O 10007-1250°'C Ex. 8 39. 0 23. 5 37 5 1300 C—l

fal | il | | ol [alal |l L i aVa il S |

LLLEE U J. . JL. I Z&J. J EwAvAY) ||| .

0 1450" Wﬁyﬂﬂtlipﬂ’*weggf%) :an bet quarl @r%gargnr%mgse?ature
results qEpongt R c at

coating IEIE?)HQHSLOI'] qﬁaﬁakﬂ%. ng A1 203 and Region

eEXeht | bib. Sdndohent S0ofher t2AAE tlHw. gllass dOnponehil005-1250C

aExi 8 BExdndl|e23. 8 |- BT SupprB8B€s-lthrbbl{e for@ati on| 1250~1450C

diixi 99 phlasy 23mnuf @bt 0r i Ngl508€ dl o ghown ©On Taby &4k~ 1600TC

the heat resistance 1O endure rn a nigner use
tenperature region can be inparted to the coating
material by reducing its glass conponent content and
[DDed baAngant beat Leanhy corggoienin tbrt easulild dHovrasn Table
been al so found that the coating naterials of these

4Examphppliaatiedust thepbabitAUm Waper i ZBtdot di98i5g 83,05 and
simlar to those of Exanples 1 - S. [0065] (EXAVPLE

s18) ddiesdemanRlie @D rRias B HQ Pheeakhdd gTRLEer kahpbAent,
15 accordance with the second enbodi nent ofg the present

aéﬁ%@yaﬁ%esA?m o, UEEppeRtakl BGhETe forfdWi WA Y gRass

gl ass co

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 Examplé 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 to provide a sinteredbody. Thesilicaparticles
had a mean particle diameter of 20 ym. The alumina particles

were the same particles as used in Example 6. Sintering was
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(OA-10) , 39.0 % by weight of alum na (A1203) particles
and 23.5 % by weight of silica (Si02) particles, as
shown in Table 5, was first sintered to provide a
sintered body. The silica particles 20 had a nean
particle dianmeter of 20 pm The alum na particles were
the sane particles as used in Exanple 6. Sintering was

ot ohy 5000 IPEA EhSr ovf e SRt Gt SR bRbER Pody

havi ng a, nean particle diapeter of abouyt 20 pm [ 0066
waip ity BBy BrBPGHE srondiutl fi g Satreon B rR P A cLe
5 5 parts_by weight of alumina fibers (97 wt. % A1203- 3
digmep ey o2 a}?ﬁ:}bthg?c? B&k- | ength = 10 mMm nean fi ber
di aneter = 3 pin) were added to an aqueous sol ution
[ @i lai Ai0fgpar rethly wssldhd] ofethegimourdi pyoiduedt ohtadnad and
at a concentration of 9 % by weight. The resultant was
5 piaxed b e bylat e A glastiea Theeaguedtwvisd BLOF3ANE. % Si0,,
contai ning the nethyl cellul ose resin was added in the

neP¥iberoferdfciPari e iy Mehlfibdragedmefe2G03n84 )t GeP¥ added
wei ght of the aforenentioned ground product and

ei ght _of ed grour nd
R R e A A S P R B R  re8in
PR S de 15 Sulncss ol gl asted ol Al nu,.

cruci m i n a mmin
adhered paste.covered the same regions_.of the platinum

rE 1 o A3 T XBHahp| B 8525 (B b Ao, SASoRIUEARS paeliet Lon
the platinumcrucible was fired at 1,500 t for 5

CHRRFININD Ahed Med by 1oed 1 losie) Fedini vRsapdded in the amount
al um noborosilicate 20 glass (OA-10), elevated in

oft dhfparattty &% ovell BUD tbagedh drediihparts by weight of the

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 adhered paste 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 T 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 T/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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rate of 10 t/mn and then nmaintained at 1,500 t for 1
hour. The condition of interfacial bubbles is shown in
Table S. [0068] [TABLE 5) 31 EX. 10 OA-10 (Powder)

35. 7wt % (37.5wt %9 AlhCa (Powder) 37.1wt'/0(39.Onm %
3102 (Powder) 22.4wt % 23.5m % 97%A] sO3- 3%H502

(Alum na Fiber) 4.8wt"'/0o(5. Om% Total | OOw % (105wt %
Condition of Interfacial Bubbles O [0069] As can be
seep—frem—F 5—bubbleformation—durng gl ass

ma iInpl e 10 usi ng
theOAﬂadPGWEdrn1coating 36.2wival(318wtsE cqr dance with the

seCARY; pasdendi ment of the:;pg@@ﬁggov&t%yenti on. The paste
of & ol Tn uncrazed even
af élBle ( ! renrl”f:rlueSnr\kzgm ’Jﬁwt? Ii: Ceua z v

o b oAl 3651 GAlmyte F i EEVREORR | ar  to Exanpl es
1 LTdlat [ 0070] ( EXAMPLES [11100w8)106&t%hese Exanpl es

coné&,ﬁmntoq)m{en&,at@bg, _ enpodai msnt d)T the |present

I nvenmtTon—fPreparattor—ef—stury—foerm—<coat i ng
material] A slurry-formcoating material was prepared
by using OA-10 as a gl ass conponent, alum na particles
[ fte9]A1283candbeokbendatom1Pasiei 84 Basb G OPormst Shrovduring
in Table 6. The alum na particles and colloidal silica

gl¥Rfem8hiEh 8t uk @nbhos § gds 8ds i FX S @ Bexample 10 using the

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;0; and colloidal
silica for $i0;, as shown in Table 6. The alumina particles
and colloidal silica were similar to those used in ExXample 6.
The values written in parentheses in the rowof colloidal silica
in Table 6 indicate a weight % of a colloidal silica sclution.
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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The values 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 solution containing 1.5 % by 20 weight of a
met hyl cel |l ul ose resin was used in the ambunts 32
specified in Table 6 to prepare three types of slurries
spécibiedaind Tebl d §07d lpdetABlE tolred! ¢ gpas £ B CEkidPal) bl
(Powder) 50. Oat % 37. 5w % 25. Onmt % 03 (Powder)
arnd- oM % 39. Omt % 51. 5wt % S102 (Col loidal Silica)
23. 5wt % (94. Ovvt% 23. 5wt % 94. Om % 23.5wt '/ 0(94. Om %
(1 5 wt. % Aqueous Sol ution of 200wt %
[%ggf 9%8% I\/let hyl cel | ul ose Resin) Total 370.5wt %
370. 5wt % 370. 5vvt% 5 [0072] The gl ass conponent

OA- lU 205 and bl Z, re mxed 1N ne rat 0]
Shur Ve BT cl
rC Tt eirter—r—H Tttt wers ||.C| et at—%
TRT oy 0 hours to OM%¥%, o ol nt er UP"MAdy  The 250w

A cPRYFE) iy was| then 285W%nd AG o r30dwt¥ und 5l5wt%

0] (Gelosal Siica) b2 any 23SRUvEMOWERL par mm%(%p@esr 3 3 I3T4EI4.0wt%)

rgBicBingsred Body a| 2 b2 ¢c2 OA-10|(Powder) 50. OM %

4 emmoggf‘keﬁwt'%"fmos (PeWdEr ) 26| 5wt BEETE\W, 3. Ont YP0WtR
SR (TOWOET ] 23S 70 27,3 W70 23 70.5wt% 370.5wt%

[0072] The glass component (OA-10), Al,03 and SiQ,, 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.

[00731 [TABLE 7]

Sintered Body a2 b2 c2
QA-10 (Fowder) 50.0wt% 40,0wt% 37.5wt%
Al:0s (Powder) 26.5wt% 36.6wt% 39.0wt%
Si0; (Powder) 23.5wt% 23.5wt% 23.56wt%
Total 100wt% 100wt% 100wt%
Sintering 1500°C-24 hrs. 15007C-24 hrs. 1500°C-24 hrs.

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

[0075] [TABLE 8]
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Total 100wt % | OOnm % 100wt % Sintering 1500t-21 hrs.
15001- 24 hrs. 15001-24 hrs. [0074] Thereafter, each
ground product was m xed with an organic binder and
alumna fibers, as shown in Table 8, to prepare three
types of pastes a3, b3 and c¢3. 15 [0075] [TABLE 8] 33
Paste a3 b3 ¢3 Gound Product of 69. 7wt % 69. 7wt %

69. 7mt % Sintered Body (a2 Sintered Body) (b2 Sintered

Bodh—(62—Si-ht-ered-Bedy) Organjc—Binder (9t 0/cC
/Qﬁﬁg;lq BRsoalit) utidd of 3t BRO, 3wt % 9
AlGrmdrPsodéet der Swt %|97 %07 @%e 3%0t Ca @Md%5WM  Téb.2kt%
185rEdBoHD5W % 105W| %e2 BD@BGBodf) Ap bl Satreddodydf| € aibtteradBody)
nmBweniciBabert 0 pl at i num cruci bl e] MhiTe an Tnterior
s AR A taHhd- hl astBA¥H at | pum 30&W%i bl ¢ (46044 n
df AMETET a0 e gt es—freatetb 5—a—tot
mm'fwggﬁ- slurry-forswoeati ng matmakal al|, bl sees cl
PR UE = = at= gh-oxtorior hottom
of 1186w atj hum Swibbl e |and 100wk |
dried at 80 Cto forma slurry coating nmaterial |ayer
Next, the paste a3, b3 or c3 shown in Table 8 was
re ; 3 el :
s T ST PP Ry Rt Soh S5 e o Tt o BAst Al ppeipted
Coahhﬁ%e”%heﬁhﬁgrhg g%ggﬁggégkgwgik?n%u%l%g%gdn%qhtinum

cruci bl'e carrying

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 ¢3 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 ineach Example consisted of a 500 pm thick,
fired slurry coating layer and a 5 mm thick, fired protective
cocating layer.

Each of the platinum crucibles of Examples 11 - 13 on which
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and protective coating material |ayers was heated at a
heating rate of 10 Cmn to the specified tenperature
and then maintained 15 at the test tenperature for 5
hours, so that such slurry and protective coating
material |ayers were fired. The fired coating film
obt ai ned i n each Exanpl e consisted of a 500 pmthick,
fired slurry coating layer and a 5 mmthick, fired

tREOEeELHVEoa E0RY | PULh AYRS - f Ahd@Cth afhd RRinkledt laRUMescribed
cruci bl es of Exanpl es 11 - 13 on which 34 the fired

aﬁgééiﬁgsf{:hgiéweéoﬁ. é”téﬂﬁp?ﬁe{]?é 928 Fh@?dt{u n the

ove was t n COO 0 a tenperature ower

L Hferhiisten fe a%:%ﬁa oS o cssfltfo%%seﬁ%lpgb%é%ééfate
TR, e e Whsrberkt PP TR Cke “ﬁ&ag%%‘@w rate

condition of interfacial bubbles is shown in Table .

of 007 8T /priABeEdo her. X ipkainegy at3 thel Gesy: c@mpemgtalre for
bl ¢c3 Layer (500tLM (5001tnm) (500um) Protective

1ozt ng Ta® oenditicmyef iasemfaciatbi®migs iBeshown in Table
Tenperature 1 1300r 1600 Condition of O O O

alnterfacial Bubbles
[0078] [TABLE 9]
Ex. 11 Ex. 12 Ex. 13
Slurry Coating al bl c3
Layer (500 .m) (500 ) (500 12m)
Protective Coating ad b3 c3
Layer (5mm) (5mm) (5mm)
Test Temperature 1200C 1300C 1500C
E‘l?grfaeial A ibbles O : O O
[0078] 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 formanufacturingadisplayglassbyusingthis apparatus.
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10 [0079] As evident fromthe results shown in Table 9,
formation of bubbles during glass nmanufacturing can be
suppressed in Exanples 11 - 13 in accordance with the
third enbodi rent of the present invention. Al so, the

coating materials of these Exanples have been 15 found
to successfully reduce a vaporization | oss of platinum

Fig:;sp ,: C@a%gfxsEgugé Rl &§¢ ue; g@?&%orgggéi_‘/é%ﬁfnﬂ@{%nstallation

on In glass man rong s

. fall ow, exapples ill.ustrate | ass manufact uri
15 HesHikRhn | LOURR ch ‘enengreRbte fon e iosh whe Chppiipes, the
and a 20 nethod for manufacturing a display glass by
CAS P Hi AR pdrhea L%laS%snww%qqttbrmS&nwl%@twn the
gl ass manufacturing installation is described. Figure
3 i dhen b samearoriaativeviivhi igks tehiolest itdre 1 dursta genieorally
of the glass manufacturing installation. The gl ass
rawradfqaolay ined tigxst2alalsati enpplirascargenefad Iyolten glass, a
rectangul ar nelter 2 as a supply source of a nolten

refiiasss 32dikpbisaar dswhs 6P8sR M £ WS egamrobh  t Bes et t@famber
2, a stir chanmber 4 disposed downstream of the refiner

4 31 spBded cfkﬂﬁ E‘ﬂeeﬁ{?%ﬁq@ﬁ& e 9 1fli;SROS d%ofggﬁigg{glﬁaratus

the stir chanber 4. e nelter 2, 'refiner
C e f.ormn arat.us 5.are connected 10.b
> rc{el:%goc%elcge&g‘%‘ nsnterc%afnhgbfﬁgl\ﬁ psattlhrs cg}a &h qu B. EF‘&O@?? t‘r%e?"
[ter.2 has bottom side and ceiling walls, each mad
Tl neh 3f St bR ATRRE ATk oSN BY ARRREA W 17 AL BaTtec ted
el ectrodes and others, is capable of nelting a raw

byaesRegt ey cgmpetinhd lawieatdts of tidditer 2 that

is |ocated toward
[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 downstreamend 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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15 the downstream has an outlet. This outlet defines an

upstream end of the narrow connecting flow path 6

t hrough which the nelter 2 is connected to the refiner

3. [0082] The refiner 3 has bottom side and ceiling

walls. The bottomwall, as well as an interior wall

surface (at least an 20 interior wall surface region
this cont@cta Wiy nld e dass) fAfont e rshdeghdlgentar €auses

made of platinumor a platinumalloy and surrounded by

f@n@rtﬁma.ﬁne%a@at ﬁYthé‘gq%"!’ss‘tBeﬁHffggﬁoén& he se e so that

connecting flow path I's opened toward the sid

e0ly U8 LSLASY c3ohhale Iy Jacat gt ovar d,d ﬁotfpﬁhaeéggmer

€ Where fining o

inly. car d oyt f nln .
5 Bt 1A aNAR a0 etasan Bas Bapgridet. This
|ncluded inthe glass to inflate and rise so t hat the¥
 ARVERP S MRS TR $NATRE  ShgenABFPWoFORRBCting Tlow
reflner 3 that is located toward the downstream has an
Pl [ dihropghswisi gythetr efdimared i acorpstatesht e fbecft iithehamber
narrow connecting flow path 7 through which the
4 rBfcaresd down storwmctigdetecf he stir chanber 4 | ocated
downstream t hereof. [0083] The stir chanber 4 has

[bog3 PMTH deianch&mbér MOhwel bsttodhes i oy wakilingSwalls.
well as an interior wall surface (at |least 10 an

Tlﬁé‘tkﬁf‘d&fm wahh , sysface %%ghﬁnlhf‘eﬁi?é‘if 6&41 wstd}feadéol(genleast

gl ass) of the "side wal I, are made of platinum or
liat u (o] Y
SPUHBALEY AN UL BRI Byl o gieoe
r@gﬁé tasé}t}ﬂ%ﬁgoltq %laigtaﬁuﬁﬁééredlaQ%n%ﬂFB 5$rand

surrounded by a protective refractory. 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 is particularly suitable in the formation
0f a sheet glass for liquid crystal display.

The connecting flow path 6 connecting the melter 2 and
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15 The side wall of the stir chanber 4 that is |ocated
toward the downstream has an outlet. This outl et
defines an upstream end of the narrow connecting flow
path 8 through which the stir chanber 4 is connected
to the form ng apparatus 5 | ocated downstreamthereof.
20 [0084] The form ng apparatus 5, in case it is used

reffdnfedr Mid meHEM BY BbBESctbByd ieehed BSSr hahfl, Nthe other
apparatus such as a down-draw, up-draw, or fl oat

cOMRERIHNF 13MP YRS - 1A OVarfd QW AW v 3W RAPRARA! US

is particularly suitable in the formati on of a sheet
I - Lo gl dj 5 The ect ] .
et ith ek ity o B hEr R 489 Vi cihegting
s made of a refractary. On the other hand, the other
LG RBER 1 GOT PRt BAEHIY 513 T, CRABBERnaEE: Mo b ApharaFus
connecting the refiner 3 and stir chanber 4 and the
S, cBhReBRAAC T IR At Hih oF corAadinyig ehéo¥tand cHbmsamded by
and form ng apparatus 5 5, are nmade of platinumor a
a piratiesiival reyf rawd ogyr.r ounded by a protective
refractory. [0085] In this exanple, a fired coating
[0iBIST | Dnaddicy daanpl @) thfikbd dddtrichefbbdiineatcotdahee with
present invention, which consists of a fired slurry

theoahii RE salyedimaet tde t@l\ée?héisaatpimr@ﬁtiaﬁ, Ih@aldonGists
| ayer, is fornmed on an outer surface of the glass

ofrrgp Eiﬁg?uélggrwé%i@{iﬂ&' PRvEF eéﬁcpeihé ov&qryl;‘rg '_ld%g)técct‘ﬁ’ve

p made © atihumor a platinumallo

ccBEIR TP Bepr AT Bk, bEAER B2 S s
manufacturing installation {refiner 3 - connecting 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
5i0:-Al;03-B;05-RO (RO denotes at least one of MgQ, CaO, BaoO,
Sr0 and Zn0O) based composition, specifically, an alkali-free
glass containing, by mass, 50 - 70 % of Si0,, 10 - 25 % of Al:03,
5 - 20 % of B;03, 0 - 10 % of Mgo, 3 — 15 % of Ca0, 0 — 10 %

of Ba0, 0 - 10 % of Sxr0O, 0 - 10 % of Zn0, 0 - 5 % of TiO; and

0 - 5 % of P,Os can be obtained. Besides the above-specified
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15 [0086] A display glass can be manufactured using the
glass manufacturing installation having the aforesaid
construction, according to a nethod which foll ows.
First, a raw material for glass is prepared. For
exanple, the glass raw material is prepared such that
a glass having a 20 Si O2-Al 233-B203- RO (RO denotes at

cdmgrstertts OhriBQs Gk s BaOcompOnandsZe6dh kasadfining agent

conposition, specifically, an alkali-free glass

cPHAI R AR e DB dRSs, 50 - 70 %of Si2, 10 - 25 % of
A1203, 5 - 20 %of B203, 0 - 10 %of MO 3 - 15 % of

G rnelfidhp 2l ed ot Bl b Dogn ¥ huced in
e e A T S LR BB E AT S ELEhC AL Sof ni T goGRe Tiehper
be further added. [0087] The prepared gl ass raw

2/méher PARSEs1E Hegntod rigciie éavie bvhe hefpergof Liple grqduced
is melted and vitrified. Wthin the nelter 5 2, the
byghaserner hediredateonf diiey 8 iDy-&l SurBi Oy KQ basepr gtased the
by a burner. In case of the Si O2-Al 203- B203- RO based
glglsasds mbétedl Aissthe ampirioxdmate hempppaoxrentenge of 1,500
tenperature range of 1,500 - 1, 650 9C. After
- Mitggdf keation, the nolten glass in the nelter 2 is 10
i ntroduced t hrough the connecting flow path 6 into the

ref iArfecreg git_}ti%i@a'tti%ﬂ,Qkﬁésméi‘@éﬁ‘dgﬁsaéé“'tni %ebﬂ@?k@lﬁ 2 is

produce uring a vitrifying reaction. These initia

RS LSRRG I8 8] 18] SRl Jofc/ LB Yo inee
3.enkggg§ofggnr&f§%é|1ﬂb %d%sa§%itial 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 i1s 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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15 [0088] After being fined in the refiner 3, the
nmolten glass is introduced through the connecting flow
path 7 into the stir chanber. In the stir chanber 4,
the glass is stirredby a rotating stirrer to
honogeneity. After being honogenized in the stir
chanber 4, the nolten 20 glass is introduced through
7 bbeweennend r8gife AW f1ed bhe dt0 A SeanbOF 1 410 appatatrichamber
where it is forned into a sheet. The display glass is

4 oes aied dd e dBingle @%gﬁ exfrdad ahpve.q [4%89&, and the

Ceneral ly, the connecti ng ow path 6 between t

@Eﬂn%%%?%rfggﬁé. o A er e SO0 £ ?ﬁ%*?le FRgRing

t he c nec flow path 39 7 betwee h efin

SHAF T & 0 ERBEET LPTRRF 3 B & (1o kbt / 0401 th?réo <.

use teq?erature reglon of 1,250 - 1,450 C_ and th

connBtth PFIaS\F/lﬁﬁtﬁ g-hRakeste GA@ss PRNERARBEE lﬂga‘ﬁ%{th"d'

t he forn1ng IBEparatus 5 to the use tenperature region
itothas been-faumsEhgt sherglaws paasifiacs ugfinchéngbavéation of

gl ass manufacturing nmethod, it has been found that the
thyl aegamphef dodws the Fedtcdd alaainoh vardo siexaingah & oslsewsven

the reduced pl ati num vapori zation | oss, even after it

aftSe0pef atse@dediatan extreadedxpented ﬁérﬁ.bﬂeofaﬂﬂmeﬂsan@, as
result, its strength and stability are maintai ned over

a %éﬁ@Xtﬁﬁ'ﬁje&M%ﬂg é}{dtéﬁ%liftﬁa&%@eﬁi‘l@&éﬂlé@%‘@er an

that bubble for ion during glass nanufacturlng can
st all 0
NI o Skl .'i‘“nﬂ Frs"Bsth p1e? SraSgunre
foortnlf' 101{1ac§1u}ﬂleg dc_';fapslsaym tsac’:tursll?g n(? I%etge suppl.Q Sc’gd The
installation of this example is also applicable for use in the

manutacture of glasses other than the display glass, as amatter

of course.
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40 CLAIMS [1] A coating material for platinum
material, which is contenplated to coat a surface of a
plati numnmaterial nade of platinumor a platinum
all oy, characterized as containing: alum na particles;
silica particles and/or <colloidal silica; and a gl ass
conponent. [2] The coating material for platinum
material as recited in claiml1l, wherein the glass
conmponent conprises an alFRAMSf r ee borosilicate or
al um noborosilicate glass. [3] The coating material for
platinumnmaterial as recited in claiml or 2, wherein
[3hi & akoathagpandtiediesl $oki calatpanin cmaseandlcol Woiclkal is
silica; and glass conponent are_contained in the
CHpRMR @R 150 - €83t ofthFURERGRt OT16 PLEGImp i tRTia lampde
0 - .00 by I ght, j vel ] T '
ofm RIS ol | RRaRRlERYzen  ac
cofitlmimp: 1 aluhiharnsedteld aes asicodaal pdie idiees and/orx
alum na particles, the glass conponent and the
ceblobiakisikiqqcand 5 Sc 6gMPRYERbteri al for
platinumnmaterial as recited in any one of clains 1 -
3, characterized as containing the alumna particles,
[$heTHEaSDataRBONHe AR tH ShldEan PRl hhebesall Gl TR ited
coating material for platinummaterial as recited in
ir| #¥aB1 dhar adtegrEiired the cghprBsi AGMPOREDE r ycomprises an

0 inin 41 . . .
afka ftfkeé’bor05111cate or aluminoborosilicate glass.

[3] The coating material for platinum material as recited
in c¢laim 1 or 2, wherein said alumina particles; silica

particles and colloidal silica; and glass component are

a\@

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, characterized as containing the
alumina particles, the glass component and the colloidal

silica.

{51 The coating material for platinum material as recited
in any one of claims 1 - 3, characterized as containing the

alumina particles, the glass component

" and the silica particles.

[6] The coating material for platinum material as recited

in claim 5, characterized as comprising a slurry containing
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the alum na particles, the glass conponent and the

silica particles. [7] The coating material for
platinumnmaterial as recited in claim4, characterized
as conprising a slurry containing the alum na

particles, the glass conponent and the colloida

silica. [8] The coating material for platinummterial

as recited in ¥ one of clains 1 - 7, wherein the

theo| ABRTLAR SPRFEACISS hak s (FEF AT Al eFhen sifdca
pd A8 &f 10 - 100 nm [9] The coating material for
platlnun1nater|al as recited inclaimé6 or 7,
characterized in that the slurry contains an organic

bi nder. [10], The coatjng material for platinummateria
[Hs &G tGRRLing Mt ok lof L@F aphat dnum QmaMHanaﬁhéeCl‘ZEd
119'&@1% faréﬂa%%ﬁ:eﬂaz[e%%#e é‘tst“% lumtaf: efcontatltﬁng

range of 1 < fatert al

tH atamrmz@t ephatiaSesfCi £0d ilaWYy AWEnEdndd@di Mend - the
5, 8 and 10, characterized as conprising a paste or

Cqﬁkﬂyﬁaﬂh@eﬂlGQntaln|ng alumina particles, silica
particles and the gl ass conponent. [12] The coati ng
material for platinummaterial as recited in any one
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[9] The coating material for platinum material as recited
in claim 6 or 7, characterized in that the slurry contains

an organic¢ binder.

[10] The coating material for platinum material as recited

in any one of claims 1 - 9, wherein the alumina particles

have a mean particle diameter in the range of 1 - 100 pm.

[11] The cecating material for platinum material as recited
in any one of c¢laims 1 - 5, 8 and 10, characterized as
comprising a paste or green sheet containing alumina

particles, silica particles and the glass component.

[12] The coating material for platinum material as recited

in any one of claims 1 - 11, wherein said silica particles

have a mean particle diameter in the range of 1 - 100 pm.

[13] The coating material for platinum material as recited
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particles. [14] The coating material for platinum
material as recited in any one of clains 11 - 13,
characterized in that the paste or green sheet contains
an organic binder. [15] A nethod for coating a
platinum material, characterized in that the coating
material as recited in any one of clains 1 - 14 is
. coat.ed_or hered .qnto surface of .the_platinum .
Y aCA A’ ahll (Fon Tr o8 A FTETS ThESfreciodtFoF Coati AgUgina
pdtafld Tuem eyl asc recddRd ddareahal BelS.fibrous  alumina
characterized in that the slurry as recited in any one
paftictleiss 6 - 9 is coated on a surface of the platinum
material and then fired. [17] The nethod for coating a
platinummaterial as recited in claiml16,
ar eLd I N L he u I p cQat :
R e e v S T
i osing oaté Ngf ac Y iatd nuum-ndter ichlaragsteedzedd in claim
. 15, characterized in that the paste or green sheet as |,
in edifedd FRSanpaBhe oFT cIHSAD 15heets ¢k e®bnogganic
btﬁgﬁrsurface of the platinummaterial and then fired.
1 The nmethod for coating a platinummaterial as
recited in claim115, characterized in that the slurry
as recited in 43 any one of clains 6 - 9 is coated on
[XHe Xur feriehed t hEorpl aFPALiMEat efti al Platioum a Fakemjial,

coating . ayer, th ast.e or_green_sheet as recited i .
c%ﬁﬁﬁ%ﬁé?%ﬁﬁﬁlg?ng%é%_tq%_Fgaglng materlaa as re01teg in
any one of claims 1 - 14 is coated or adhered onto a

surface of the platinum material and then fired.

[16] The method for coating a platinum material as recited

in claim 15, characterized in that the slurry as

recited in any one of claims 6 - 9 is coated on a surface

of the platinum material and then fired.

[17] The method for coating a platinum material as recited
in claim 16, characterized in that the slurry is spray

coated on the surface of the platinum material.

[18] The method for coating a platinum material as recited
in claim 15, characterized in that the paste or green sheet
as recited in any one of claims 11 - 14 is adhered onto the

surface of the platinum material and then fired.

[19] The method for coating a platinum material as recited

in c¢laim 15, characterized in that the slurry as recited in
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adhered onto the slurry coating layer to forma
protective coating layer, and then firing is achieved.
[20] The nethod for coating a platinum material as
recited in any one of clains 15 - 19, characterized in
that the surface of the platinummaterial is subjected
to a blasting treatnent before the coating material is

algg?‘o‘ﬁ@ e adfiered gtheretog [2lko4 fdf e@%lé?oégkﬁgcfa' o the

['att num material, whichis conte ated to coat
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c6Qaihf &Pdef id thdr?diAdd redaeaakked.filmfor
platinumnmaterial, which is contenplated to coat a

plati num material nade of platinum or a platinum

0 cha cterlzed | n.that it includes A
(Bl ok oREE RGRG ok Geatd Mg patait 2l TR HRiger @ recited
iRhase Qﬁ{@rbﬁl G a3kl 19 pantd Cl &, AUt Siil Ak par thakte% he
and “dispersed in the matrix phase. [23] Afired
sgofdcagof i tine f plapimtm nuatemiel | 5d ,sulljexitdd to a blasting
contenplated to coat a surface of ,a_platinum materi al
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eh oAl e d 44 is obtained by coating the coating materia
as reC|ted in any one of clainms 4, 5 and 7 - 9 on the
surface of the

[21] A fired coating film for platinum material, which is
contemplated to coat a surface of a platinum material made
of platinum or a platinum alloy, characterized in that it
is obtained by coating or adhering the coating material as
recited in any one of claims 1 - 3, é and 10 onto the
surface of the platinum material and then firing the

applied coating material.

[22] 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 silica particles and

dispersed in the matrix phase.

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

of platinum or a platinum alloy, characterized in that it
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platinum material and then firing the applied coating
material. [24] A fired coating filmfor platinum
material, which is contenplated to coat a platinum
mat eri al nade of platinum or a platinum all oy,
characterized in that it includes a matrix phase
conprising a glass conponent and a colloidal silica

GO r 0 i Sl : .
Soaee XY Foll BT PRE PRARERET RGN Yo Micea in
ahiyr eshecoaf i RQafiimsm4,0r 5 plagdi MUM NBt &3 at he Wsiugltaic® of the
contenpl ated to coat a surface of a platinummaterial
pdagénupf BRAerhal ond pikan ndmEindgoy thehapreléefzegorhing
m%@g&.i& i s obtained by adhering the paste or green

Shieet ?as recited in any one of clainms 11 - 14 onto the
surface of the platinummaterial and then firing the
appl i ed paste or green sheet. [26] A fired coating

[Ra] m&¥ ofixgdit tpamingt Eilml fowhirdetiinume owttepladt.edwhich is
coat a.surface of a platinummaterial nmade f ati num
SR AE PR tal G4 "R N LBRT - 88 P hamade 0% piatThun
o2D1A! BEg ;0311 B, { Ry 330" Ol L Efflab N 18N MMGes &
of claims 6 - 9 oh the surface of the platinum

mattréxi ghatse dowprisisiqirdygtaasi ngmpayent adifdera ngolheidal

paste or green sheet as_recited in any one of clains
si11ca) FOBRPHPe aQdyrd yIERATIRS | RBRTE t 6°FRF #F 219 alumina

o Ee ) Sy A R In 0, R 1 T For

plati num material as

[25] A fired coating film for platinum material, which is
contemplated to coat a surface of a platinum material made
of platinum or a platinum alloy, characterized in that it
is obtained by adhering the paste or green sheet as recited
in any one of c¢laims 11 - 14 onto the surface of the
platinum material and then firing the applied paste or

green sheet.

[26] A fired coating film for platinum material, which is
contemplated to coat a surface of a platinum material made
of platinum or a platinum alloy, characterized in that it
is obtained by coating the slurry as recited in any one, of
claims &6 - 9 on the surface of the platinum material to
form a slurry coating layer, adhering the paste or green
sheet as recited in any one of claims 11 - 14 onto the
slurry coating layer to form a protective coating layer and

then firing the applied coating layers.
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recited in claim26, characterized in that said slurry
coating layer includes a matrix phase conprising a

gl ass conponent and a colloidal silica conponent, and
a di spersed phase conprising alum na particles and

di spersed in the matrix phase. [28] The fired coating
filmfor platinummterial as recited in claim26 or

characteri zed in .that i d rotective coati .
Fhyer T e o hadbAnd i SRET BiRb Refie heldktal as
réeipeaenin ardadndi 5per 294 RRRSS 16RAPI 181 Nthatdl AL AR slurry

particles and silica particles and dispersed in the
crating pgayse. jgluded i aedacodxi phdsd noboprpsangnamglass
material, which if cgnienPlated to coat a surface, of a
CRPRYT M ARt eRi SPLHRUEA! of L pt G i FUMRREY: pl 37T rRuntispersed
y,&Hgy- : i kst hat it ai g { I'kng
pg‘li%%atci ng r%a%tcﬁélr%lr a%gﬁg\%ﬁ%gI%ﬁem%:-ﬁégf/egﬁastéhu tefﬁlseé dv\h;lgh the
mabnbksplsaet. a first coating layer in contact with the
plati num material and conprising a m xture of alumna
and silica and a second coating |ayer provided on the

L{ st at j ay nd c i Si a co

(AL B ot e e Il 58 SpPaEiRup  SRRPEFER s
ratleya char aghem zgd idy t hat | thaBacOat £LAM tikh t BRat said
coating material as recited in any one of clains 1 -

prgte¢BIye ACPR it NAURR VEX einal udetica ofapr &t | Pluds@rcemprising
glati um allo charactgrized in that it _has the fired

t %at?ﬂ%s?ilﬁ?mﬁgnent an a dispersed phase comprising
alumina particles and silica particles and dispersed in the

matrix phase.

[29] A fired coating film for platinum material, which is
contemplated to coat a surface of a platinum material made
of platinum or a platinum alloy, characterized in that it
is obtained by firing a coating material having a two-layer
structure which consists of a first coating 1layer 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

compornent .,

[30] A platinum 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 - 14.

[31] A platinum materlal made of platinum or a platinum

alloy, characterized in that it has the fired coating film
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as recited in any one of clains 21 - 28 on its surface.
[32] A glass manufacturing apparatus using, as a
constituent material, a platinummaterial nade of
platinum or a platinumalloy, characterized in that
its outer surface is coated wth the coating materi al
as recited in any one of clains 1 - 14. [33] A glass
manuf act uri ng apparatus using, as a constituent
asge&ited 18 ARt PRENPHafLREBf fhde ¥ Pt attihiHiGce
plati numal |l oy, characterized in that its outer
surface is covered with the fired coating film as

[32gci tRd dlasny eneudbcelaing 2hppad®tudks/ using, as a
constituent material, a platinum material made of platinum
or a platinum alloy, characterized in that its outer
surface 1s coated with the coating material as recited in

any one of claims 1 - 14,

[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 covered with the fired coating film as recited

in any one of claims 21 - 28.
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