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fromroomtenperature (R ]l at. [err]sz'? mai nt ai ni ng t hat
tenperature for 7 hours, he@gr N9 &9 |&5d.l: % %e/ gute hol di ng t hat
tenperature for 2 hours, r& fhengguft ﬁg el ectfric current to the
furnace with the sanpl es et-at-red tb,rerr)r. Fhi-s—eeel++Hg at furnace rate"
avengg®d about 5 C/mnute. 45 Schedul e 2 consisted of heating from .
R T. to [er e kotespedumensrpasiining gﬁéﬁ"iﬂaﬁgcstq?&t“bﬁtde'ﬁﬁ’ersaf’ﬂ?% Np.o$:301 .38t erp stated fy
then cool SRRt ateentaimineioptRercentt Aot ¢ 3 i nvol ved heating fromR T. to
[err] at [err]/mnute, maintaining thereat for 4 hours, and then cooling at
furnacg rate. Schedule 4 litsid,i Zledshieal i 0ap dndorBdR .0-2 0 750 C at

[err]/M nute, holding that riatiar p Nagd and/iontiadr 4,1-5%9 | and then cool i ng at
furnace rate. The occurrendg®f| eBanged orgaki® KhioREer] burnout was readily
observed visually. Sanple$ ZWth af@ w t hout mdiGal | tli ves were fired
concurrently.  Sanpl es withdiaP ned&illafiditives exhijd3 ed a gray appear- ance
due togcarbon residue thepde® | n%8njrast, sanpl ¢s_evildenci ng accel erated
burnout exhibited a white or near white appearance. 55 In the foll ow ng
exanpl es. ei fiveBa-pdmimecabthibing Yiaed-coladidB)desdrib&l fyl. s.ebdiet owe4,4fdrs erRN&itbd W ed
t he or garonsiddbssaaially, ihweightqerentaf aboot: t he f ol | owi ng exanpl es Material A

conprised a cordierite-containing glass-ceramc of the type described in U .

'S. Pat®nt No. 4,301, 324; Mat prd Al 1B 08D
glass- ceram c of the type dP%%bL esrddh Y1 R No. 4,464, 475;
Material C conprised an anor} hugoe-icond.al kg, 4 o1EF 0 287 231 Bl

‘gl ass-ceram c of the type debpgupbdd 481dJ)] Ho, Pteet |No. 4, 615,987, Materi al
D c\o.nzprlsed awllemte- con zs'tni g gi-as -cerar1c oﬁ the type described in
U. S. Batent application Ser NO—923,432; et t ober 27 1986 in the

. ggmsﬁg()fg %égetb;gﬁél’tmont%ng a%s-geramr%ngesgnbvg rnl\@rst bgg?tﬁ[ g Hr?%g e Cizrt%rto %%nsrst

Gass W rnrn rﬁ under the 5 trademark CORNI NG V\ARE
Materigl F conprsed—a—eerdieft-e—eont-arrg ghass—eefram€—pt—the type
‘described in U |$OPatent && [4,015,6048; Material G co Os & 8-15
$%94s-ceranmic of the type dest®@bed4nju. S

t 'goal H conprised a [err]- contE gg_ | &ss-ceram c
- |

R Eag% ¢sumi | i te-containi ng
250 R

Pat ent No. 4, 301,

of the type desq ) Pat ent No. 4,576, 920; M o4 Conpri sed
powdered [err] ¢ conpri sed Conming 1723, ap klor_ efearth
metal al um nosi | _.. h , The

0 aa l - a - (A )'
-4, 301, 324 are stated to consi st essentl ally, in wei ht percent of about:
[err] 4 8Cowming 9608 glass-ceramic "F%T*‘P Ppprox@naga c{ogrp?ﬁtlon rrige.rpgvspercent of about [err]
0-2.5 ®¥yo 18- 25 SnQ2 0-2.5 zZnO 0-2
Zr 2 0-2.5



[efr] + 0-1 [err] * [err] + Zr@2 0-5 [err] 0-3 20 The
bet a- spodunene-cont ai ni ng gl ass-ceram cs described in U S. Patent No. .
4,301, 324 afte stated to consist gmseesrped BY, i n wei ght percent, of about:

[err] 65- 75 CaO and/or BaO 0-2 25 . [err]
12-17 [err] and/or [err] 1-3.5 MgOo 0-2 P2 05
0-2.5 ZnO 0-2 iol €174 S[I£fr] O 3.5-11

s
F_ 0-3 30 _A;f},a 18l Er;%&? 0-2.5 The
Ba- osum | i te-containing gl ass-jcgfgmcg tieﬁgr tge in U S. Patent No.
4 414,475 are stat ed to consr t caa fri-t l.y, i.. wei ght percent, of about:

[err ]5 : : L Ic
5-12 s rncludes | m t a~-spod menere o ing ram d c '5 Li SI- atent No.
anor t hi F‘Eg Bt AP ﬁ?’H@"s'él J:;E'S%"Fé'fﬁhﬁtspaﬁgsaé"r f‘%%mﬁ“sﬁ‘ ogen F—’% BeoRiPereanteds, 987

are. statﬁ‘b d to consi st essentially, in weight percent, of about: CaO

0-25 - o Mg Q15 O 0-30
[ertY 0-4 CaO + 510 | sipe- 405575 Tio, | 37 | | lerr]
0-6 [err] 25- 38 A2Q; | 12:36 | SIO; +ALOs +Li2O+TiO, | 295 Tice 0-12
[err] 135-60 b0 | 2% | zZr2  0-15 50
BaO 0- 25 [err] 0-3 Mo

0- 15 15 Ba@he bbytirfitetdnfainingeiass-ddreics| desefibé®in[LRISI Patent No.34 016,048 dig) s260 B consist

gl ass- cessantielly, ina®id geecostpgiraiout: mat e conposition, in weight percent, of about
5 EP O 287 231 Bl [err] 70 MyO 3 [err] 18 Zn0O 1 [err]

3 [err] 5 5 which isfi udggz_%thrntlﬁg,b 0a7 ¢dunene- cont ai ni ng

gl ass-ceram cs descri bed |Am}g§3l Nfag @bMOS 5}?2 The conpositions
di sélosed in that patent 85.@2 st ais.gzi consi st essentially, in weight

QD

per cent, of about [err] [err] 3-7 Jerr]

12- 36 ] 95 [err] 2 15 15 The

cor di eri" %ﬂ F’gég déérsL g bgq L

1,015, 04 e g A N P L
35 2% 58”’%"' ?t,;% efcent °§ﬁg§r rg6 [err] 23 6-27.8 rv?o + ND 53. 6 [e?/?]

44, 3- 52. 7 wherein MO = ﬁf‘ aReH-or Lh“ andior—S-Q-andior CaO. The
[err]-containing gl ass- ¢&iQnmni c!so'f'd’eocri bed i R2®. [S25-Fajent No. 4,576,920 are
stated to consist 25.es3dhPi 4l 1535 | $iQeiBaBat B8 dem®0 of about :

30
Corning 1723 glass has the approximate composition, in weight percent, of about
Si02 57 | MgO 7
35 AlzO; | 16 | Ca0 10
B.0; 4 | BaO 6

. which is included within the alkaline earth alumino-silicate glasses described in U. S. Patent No. 3,496,401,
\J The compositions disclosed in that patent are stated to consist essentially, in weight percent, of about
40

Si0, 55-70 | alkaline earth metal oxide 10-25
Al O3 13-25 B20s 0-10

45 The willemite-containing glass-ceramics described in U. S. Application Serial No. 923,432 are stated to
consist essentially, in weight percent, of about:

e 30-55 MnO | 0-15

50 AL O3 10-30 MgO | 0-15
Zn0 15-45 Cs20 | 0-7
B20s 0-5 Ca0 and/or SrO and/or BaO and/or PbO | 0-5

Ca0 and/or SrO and/or BaO and/or PbO +B;0; + C5;0+MgO+MnO | 0-15




[efr] <« 1 0-50 ’ : [err] 25-75 B203 5-35 [err]

>90 30 Com ng 1723 gl ass has the approxi mate conposition, in weight
percent, “of *about [err] 57 MgP 0 287 231 BI6

[err] 16 CaO 10 [err] 4 BaO 6 which is included within
the al kaline earth alum no-silicate gl asses described in U S. Patent No.
3,496, 401. The conpositions discl osedralbldé hat patent are stated to consi st
essentially, in wei ght percent, of about 40 [err] 55-70 al kal i ne earth
nmet al oxi de +6 25 ettt 25 3263 ~8 18 45 The

w || emte-cofNatexia A ;2 YK
No. 923, 432 re ﬁtat ep to qﬁgﬁést epsentlpl I Y |pmgh£ pprJ:erﬁoopfl about :
[err] 30- MhO
0- 15 50 w@e b -1 - J EC | 1] Poor |
MO 0- 15i 15}BdC1, (20ppm)| X | -
Cs2,- err @)
BaO\a(ndD/or AO 5 l.‘%gsc _%?)ZSrd and/ ot Ba?b alnm EFF fl
MO + MhO [ : : 1]
Fg{/%h | Sllur[yl B “derdc%ﬁ-zog&'fr‘ogh‘t\b'n] A | 'g:rc INOZ‘G[ Poor |
Poor 11 A | Aerr] Yétﬁﬁﬁfﬂz?x b= 'e X P'\/BEC '1 1lbocﬁ°qd b
,(A ZOpE)ﬁ')rr] II: I IJ X (%EP:E P?)/;?p')l J Poor | Ii JE i

: LA IB[%é- 2‘] (2658 _]I g ] d ;t_go_dr' |_2

and/ or
err] +

:Door_ | 01(520pbr’r) 1A - |RyCly-3H,0Q X l PVBl I 1A Gqadrf
(lzap%gzd 20>1 | i PV:B dﬂéﬂk,“ggg;i]rA plerr] i I >31 PVB
11 A KerA (olBuQy (26ppm) - EC o
ESBLL@J -t |lL >qnuc1§czazo » A‘Goopl l[e’??]' (Ezap' 1L Good lPVB
|1 Poor i
A [;a(rr] l(Mpom logz__i__pm)lEoc 2=
i[%ifol(?’zlmgp d 1) TE- | AE L Eeenta qﬁJ |
od ljoscl - X Ed er
oy VBT Ta qofpcﬁmumj P ERETEES - T
j_a lrrcly (ioppm)} - | X | PVvB | 1 ] Good
% | 2 lTrcly (32ppm)] X | - | EBC | 2] Good |
| A lIrCl4-x1-120 I - 1 X | Bc | 1] 6Good |
. | | (10ppm)| | | || |
Mo | A |Rn,Oy (24ppm)} X | - ] BVB | 1] Good |
I [RhC13+3H,0 | - | X | PVB | 1| Good |
1 ] {10ppm) | 1 ] | ] ]
45 | A |RhC14+3H0 | - | X | BVvB | 1| Good |
i | (20ppm) § | | i | L
' A |RhC13‘3H20 l - ' X ' PVB ' 1 ' Good I
| | (40ppm) | | i i i |
50 [ a IRh,0; (24ppm)| X | - | BC | 2| Good |
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A
5
’ | ! : : (20ppm
. | (1g)<ppm) VB 1 Good I1 Good (40ppm) |2 Sod
l LA I 5[Oer A [erc(r;)].§2) pﬁ/at eri al AddltlveEC 1 Good |
I ' 231 Bl Table (Con't. i X | - | PVB
25 ger HE'I? ° éﬁZnout A [errirable (con t'err] (20ppm X 1 Good
i n A . ) . , ™t
| [ oeir v 1
10ppm) | Lo A ef+ Binder
|( ' 2 | Poot—+—i6- Additive X]Batch urX lgc | l4 F]VBGOdd' |1
A |Matémial r11(30ppP xX | g M
(20ppm RACl, 35,9 | 1 ! Poor Jr L
| s 1 1p A  |Rhcl, oy oy LooqPoor 1 &C
A errl Aaoppm))  (3hoon |_Pooy_Ipdg0pm
(20ppm) o1, (20ppm) |X 5 1] C0 P, g |
oo ALK lleser tiomm .o 1 e S G
| A a N CfPt(ng 7?’%@@3 I 1l P 1 4 pod | 3 - X
[erry” | 20ppn) | Popr [20pem| A1l | (dbo?l‘lﬁx
- A | .NI|O| A |P{CgH,05G, | 1- : Lefrl g »—1 "EC
errl Poor R e+
[ S I ml d v X | - leve | 1| ]Mﬁozimn? X
1 oo 1A LoD erol T~ ooraT | e | 8T X Pve
Yone | Al '§°‘“°§%’%@6f’5°' ST !l , !
3 FQ‘/EO ° .é_w3g4_‘%§§m5i‘|—%p ' X | BEC | 1 ' Poor I
Good™1 50 ¥ 8a ERdb@R])% Hz,, I S
ppm oxX l_
I ' = | x | *'&J;lpél
L2 __ 1Mo _(30ppm)} X ‘] %X | PVB | 1] PBoor
25 | a {NiCl,<6B50 | - | " 1 1 ]
| , (20ppm) | - | Ec | 1] Poor |
1 pm)| X | = l
A {NiO  (30ppm | E¢c | 1] Poor
- l 6H0 | - | X i |
%0 | &  |Nicl,- 25 | I | i e
pom)| oor_|
| : !o 14y} x | - leve | 1] " Poor |
| A J&zeei-.,_,xaml“ |
1 A | FeCl, - 4H0 \ 1 |
35 i 1 nggpmjl | X | EC | | Poor |
| A [|FeCly-4Ho | - (. | 1 '
- | (20pem)| - 1Pve | 2| Poor|
: { 1 - |
~; ] None B_| 2| Good |
| B IRhCl-.3—ngm)' =) x |®B | 3| Goo '
| B |RnC1;-3H,0 | | N L1
o i L?_‘.’M)l - |- | PB | 2] Poor|]
45 1 c | None | - 1 PvB | 21 GOQd_J.
| ¢ |Imncl, (20ppm)] X

50
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Table: «(Con't.) Material | Additive Batch | Slurry Binder I

)

H T. Burnout C [err] - X PVB 3 Good
(20ppm [ I D EP 0 287 231 BiNone
PVB - 2 - PVB 2 Poor 10 . D [err]
(20ppm X - PVB 2 Good D [err]
- X PVB 3 CpaislLe (Con t.) I | E
| None | - T PVB 1 2&3  Poor | | E
None t _ € 3 Poor—t = [err]
(20ppn) X lMaterialpypAddiviveo | _EMHLHM-_T&HM_Q\.&L
- ® X} cEC [rnc13e 31,0 Coop (-lOqurT) x JpvB | 3| Good |
| E herr] | (20 )I " PV 1 Goed |
(10ppm | Ppm . [T None
- | D _| | PVB None - Hoor 25 jFPVB | [&@rd] PobBppm X
- PVB 1 Co [err] - X '
pvB~ " 1 L—b——a%'gﬂgfé £ ﬁ £ '.r L VB Tl 2.1 @#—l | 30
G e[rr]l (2Bppm) IRNQLI3°3H0 _ | pyd X | PVB | 34 Goodpbd G
kgrr] (20ppmyj__X___| IPVI-3 {20pped) | B i j Goog | I §H

ne - - - Y 0Q n3O
H [errd | E" | " "None |_= | o |_ PVB, ﬂ|3ﬁ3j P°°rf§0ppn)

| | B8 1 Nope; || - IkHuL‘ | B¢ ] 31 Poor |

EC 4 Poon [ekr] |RhCl, (20 X - _ C 4
ood 40 13_(20ppm) | ('qupm = | PvE | 2 Good |

| I'I E | [RhCl,. 3H2°hbnb | EC ﬂ 3] Gog@Bl

3 i/2Poor | lerdl {10ppm) | -] L X 1 pv 1- 3
Good 45

: E Rhela¢3H,0 (20ppm x A
circul ar pell et d from & n1xt ‘

an epoxy bin uka BV - odlheg :
Schedule 4iQ a Flomnmq,metuomérogeh 50 jatnmsphem&g_ggt,;whenpferr| in an

anmount ®so calycul gt ed 10 digumawas _i ngo ated XC

bur nout was éxhrgirediggg%ﬁruggghp%;—4E#JpEnrangdégéérg—f%rif—gasgdlssoIved
in methanol [errF and|Rh6R353M2@i on blended #ntd BVB td féri]aGQPﬂdér
system cal culjated to .yiel d 201 @ he

| i qui dggnas aidédﬁto piﬁgSied ) :
powder ed Mat e

m nut es, thejnnLﬁanngB&Q&g b2 Opprt ing | BCUr ¢ : ,

a flow of ainp, agd the resw,‘t‘éng mtu.re grou.nd tm carsze popgsf i.e.,
powder. >10 [@&TT L0 ' ' '

wher ei % the dl as¥: bi n4B ; ' 'Vﬁhe tﬁelpe Petslvere
fired accordiing to Schedul e ﬂg_gpmnﬁlomndq wet_itroged atmpsphere, |

excel | ent bugnout wasjde at ed. 9 EP 028 23%-B1,;As ,can bger ved
fromthe abo ”Dﬁéﬁé 1 g] % 4 9809 are

effretive inlvar§ing iBBELps3H2P cathl yzidg tﬁé durﬁﬁht|of4oﬂgaﬁP@dnﬁter|als
inawht, ingrt, gasegus at noe@isi el Rhodi um apgears tq be ghe nost|
effective ang, Hence, 15 tg- prefergyed catalyst. : b0L L0y per form
equal Iy wel | -t : —ce ' Pre—otYi ous
requi rement thei ng thaiRhC13'332° I - | x |eve | '3 | Good |

45 i i (20ppm) | | i | ] i

A circular pellet pressed from a mixture of powdered AlO; (Material I) and an epoxy binder

demonstrated poor burnout when subjected to heat treating Schedule 4 in a flowing wet nitrogen

s0 atmosphere, but, when RhCls+»3H20 in an amount so caiculated that 10 ppm rhodium was incorporated,
excellent burnout was exhibited.

Rhodium (1ll) 2,4-pentanedionate [Rh{(CsH702)s] was dissolved in methanol [CH3:OH] and that solution
blended into PVB to form a binder system calculated to yield 20 ppm rhodium per weight of glass when the
liquid was added to powdered glass. After the solution was added to powdered Material A, the mixture was

55 rolled in a jar mill for 20 minutes, the methanol evaporated by heating the mixture at about 50°C in a flow
of air, and the resulting mixture ground to a coarse powder, i.e., powder >10 um (microns) in diameter.
Circular pellets were pressed wherein the glass:binder ratio was 10:1 by weight. When the pellets were fired
according to Schedule 1 in a flowing wet nitrogen atmosphere, excelient burnout was demonstrated.
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5 the sintering tenperatures of the glasses, glass-ceramcs, and ceram cs
are’ hi gher than the burnout tenperature of the organic material. To
illustrate the effectiveness of the catalysts in reducing the time of
burnout, several circular pell gpo2gera81Biessed froma mxture of Material A
in polyvinylbutyral as the binder. A matrix of experinments was designed
utilizing rhodiumcal cul ated in anounts of 10 ppm 20 ppm and 40 ppm and
firing Jereebe ebsarved from e » thheletingmeiefalst iemyy, By PY.&sy I, apd Phare gffectiyedn g
hour s VPG dpgIeRs, inpgatalysiag 10> BYiROUE 19b @ragmis Imalpspls i npittie nert pgasoEs aRAEPhSIR:
occur FBefiug appegist to deorihy most C‘I"ﬁé"‘éd‘e ﬁm‘% 18 draierer cplapvst Pl sefl out
was aB p‘i’%"% H’é‘bwi%g'aﬁ tg'aﬁs ics, arigh carlicsy the (ORe, Phviout ragiTeMenicheind k| ot o
burhot Q% %%'Hef r‘? oYftss9 19 Ensr“ss’a"‘éﬁic A BURIRIET 81 TONer AR R Bunqus, y for
e

burno&"“’i?. S hh eIt o M Lyl H?e‘%' e f 5O o eums%{ GLBlar BRLDY pefiss V1 W
't engplist ffie?c ?ﬁa& °’L‘r'3a¢ ' :%Ep F%h& Bt Lot S e o
r api dldf u n%ﬁ& m%é.%rl:%ic&i&‘: aﬁ do aﬁ&ﬁrﬁn %EﬁédthQ t he

ratg g 42 QWbil fibstht Y +C df Qei and @%&Q%re%é@w &6 pBrQﬁ‘ﬁo%lum 18481, oSty |

level ba&erq,\gmgarbcednearegamu@ 8B dtdho BY B PolIMYleval, lcBplStd bbbt Wab BEbofal d
‘body, prshbdlinabsly 6 66U ki thé ADppRrtdnGdit BoElicompEts Blrhalt wasdthiavediimano@artiotrs/rat er i al
sel ect edsut asaudtibe ingineLibcesaam g ifad byt & seiftctisatig, veryl \alisble ft@n abrosercialymint

cer anmpiodgw. Iy gnables thepoadattiom gf desireg produdsoid yoe apriddoout Hore papitiyodnd deiss bpassivelpne

metral - contai ning material wherein said netal is selected fromthe group
consi $faimg of Ru, Rh, Pd, Os, Ir, and Pt. 2. A nethod according to claim1
characterised in that the netal - contal ning material is incorporated in a 25
bat chwhi BRthpdfof arsplerating;thayaly ofbyrequhip @ Weh insrtgagrous ampsphers centainingea yeydoy or

f abr’i cat 'P‘ﬁg"frﬁ‘ Bl & ‘E”l“‘dﬁ?‘%"ab‘f%ﬁ?"idy p&%’ %F‘%’P @a'ﬂibmfynf ‘&‘6’ ﬁ?ﬁ?’@ﬂg said

il |y BRSTRgr g e
i nt er confiil L@E Ay it §§3?%>nﬁ1h oé cong 'fé'uf d ﬁ%gK TR
conpri sing ar ng a gl ass- form ng batch of a
desir @d &9\%9& Eécbw%ﬂg t& gllmrqeéhtatagnsga"indthQ%eclnetal-(cgataquhorlnétml @%cgrpgé{eﬁhl £O a
01335 (hln GARH S Whbn! hdhod aolorthd o & flas¥ B0y, T e partt cles, (€) preparing
slurry of said glass particles in an organic vehicle system 35 (f
- form Bg & aleflod for Fabifcatinf RicloBlbdkollt ERNISERAERG of Bibrebibtbd) ruliRlyél gRlSS&dinié O . -
desired gibstaRes Wik Somileting Patismagand iiRércdniétify Nas kroducadPdry icBber-containing thick-
copper - cixvinks a&mmysing{needéps‘dfl mink to said sheets and in said vias; (i) .

| am® nat i nga)pedparing cgtessfotniigetatubrof & desfret comgsitiont egr al  nonol i t hic subst rate;
a) heat i ndb)sweitdg saidbbatehat e in a wet, inert, gaseous at nbsphere cont ai ni ng a
very | ow l@eedlingfaichiajehdma ggss; to a terrper ature and for a tine

suf fi ci entdicempinetngseid olesd te very §eanadicleghi cl e syst em and (k) heating said
subst rate(ﬁ)(ﬁfﬁamgwf\’? 9&? B?’@'els('ﬂa"a“rqaf"ﬁéewwﬁ'@‘i"ent to sinter said

gl &8s part‘?f?l"@ggf rﬁé’i’“’ tal line the glass in situ
toaglasé) eratlngthe rate of

eouslr?/
sions g
bur nout o 8?'8"3)?@??5;"8"’?} ‘@ggx gs gcff'g 'a?lg up to 100 ppm of at

| east one ;Tﬁ her to § an m? mono net al

Lathg ‘E" oshddb Ghdehndro c hbinigl & ﬁﬁb&s@) ol I

beid‘glg 45 toatempe FanPJ bgMQJuiCsQ %

~an 440 Qﬂge sﬁ&str&& ) m helr 'ﬂanﬁ%@{um #r fmé E@ﬁc@nﬁto% P’\Eésﬁﬂﬁxc]’eg t hat
the netal wamta,ahﬁu BighulBRb &ty Adryshafiind L GRS AL 81 oNa YR Ripfavéigenpat ch.

50 5. A NMRbAEKEing Sacsdichitiig thel rite Gk BirRduL oOgaidCérgdnid) vzmelbaysmt 8y insaﬁoratmg tupad

net al - contiad P Gof MRS dhb nhefal-cohingOhabrRdintoNsaRiothiel dided Sshedlss saitd o singy from

t has gl ass saediéd g e igioup Eonsidtinget RO Eh,as1, O, &l anedPti n cl aim 1 characterised in

that the nmetal -containing material is incorporated in said body in

parti éul Atvethod ram cldibed7in deime brodaims3 chepdctedshbdi in tiegt dienmStaledaptrining eneleyalds i n

t hat t hdngemorteddmsrichglapsfymingbateti.al is incorporated in particulate formin

said slurry. 10
50 8. A method as cla|med in claim 2 or claim 3 characterised in that metal-containing material is

incorporated in said glass as an impurity from the glass melting unit.

a
)

6. A method as claimed in claim 1 characterised in that the metal-containing material is incorporated in
said body in particulate form.
55 '
7. A method as claimed in claim 3 characterised in that the metal-containing material is incorporated in
particulate form in said slurry.
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EP0287 231 Bl As can be observed fromthe above, the platinumnetals, i.e.,
Ru, Ph, Pd, Gs,- Ir, and Pt, are effective in varying degrees in catal yzi ng
the burnout" of organic materi al sgp 9287 98By ! nert, gaseous atnosphere.
Rhodi'um appears to be the nost effective and, hence_, is the preferred
catalyst. The netals seemto performequally well wth gl asses,

gl ass- cer awices be ehservatiraanhe shové, e piatimnobetals is., Re @i Ade@v it anddt gy dibaive®  t he
si nt er i MyYinge dpareast inreatalyghg thecbuyiogk sfegrganiyl agigrialse inaariwet | inegtn daseeus aginesphasg.e

hi gher ®hedfum pepotyartn de the @ag caffeative andy renchiels dhy aiefetrechpatalyst. ihe metals sdemstor at e
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particulate formin said slurry. 10 EP 0 287 231 B1 8. A nethod as
claimed in any :of clains 1-3 characterised in that the netal -containing
material is incorporated in said lgpdysgrbag@iuti on with said organic
material or vehicle system 9. A nethod as clained in claim8 characterised
in that the organic material or vehicle contains a binder 5 sel ected
fromthe §r dupetb@hsas skimad imfanypof yhimayi-d ahayactelisedait ekt theembteltcosiginingn matedqd dx y
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Kdrper das 8‘an| sche Material und ein anorganil- sches Material enth~lt,
aus r uppe, bestehend aus d asern, d askeram ken und

Ker am ke ﬁat&“%epﬁftn%en Kdrper bis zu 100 ppm weni gstens ei nes

Met al | - enf habhmRH e Iﬁ&c@nfahﬁéuﬁg Hf GSHITNESICHVRIRI: ol DS hanRaen NidiGials Bh einer
ausgewAhl t  vdubiflendiinsried SfasiaitidBORAmMospRErb, QI dNbn RiSgelbon Bluerstifigenal autidist, Widleifdm 20
2. Ver fsahr eRsipacor A6 [Bintseddidses & Okobeicdee Rovpéer b B@amscdaﬂatdm und ein anorgani-

Met al | - ent hatHse nbteriblbbratizita busgewial e dén Sapge, disbtefend rme IGIAssrh,d Glaskeramiken und
anschl i eBendegmiserhmobaicn demKSmer disnamoll ek eppgsteng @nes Metalhbntichiter@en Materials

Ver f ahr en  z auigddemmore vérdeng wetiekdas datekial pungewibh @ird Ssiviat Gruprgebpstetiing aes Ry, Rh, Pd,

unt er ei nand®s. kenddtndenen, Mehr- schicht gl askeram ktragern nit |eitenden
Struky®ren und Ver bi ndungsvvegen hergestellt aus Kupfer- enthaltenden

di ckfi | mi HeNefAen 87ch AperiBHen, wobei das Verfahren die nachfol genden
Schritte auf’@ﬁé’r"gt@"ke '°'i“l$f'stel | en sines gl ashil denden Ansatzes ei ner

gewf nscht en 2% zﬂrﬁ’g jal in sinen ’Af'???z AUORPAZIMAR itk dae EChRgien( geschmolzgn
Abkt hl en di &% "é‘emg'a ol e'fﬁ’Gl as; (d) Zer kl ei nern des d ases zu sehr
fei nen e:l ! Q/hl? hren (z%) Hetggllﬁrg X k«%&e is%ga %CH Itu Uis ‘E&Qreﬂn%éhglbu&ﬁﬁéh Mghr-

ei nem or ganis %ﬁl %S fit bite £ e nHur{ Rus Kupfer-
ungebr annt e,y lk' imi Farben be sﬂen | eés ﬁnntﬁl&uidveigt
gewunscht en Qapl%aelfdﬁ‘ UspddbilaSheitn Aheshizoled; ﬁ’é&ﬁt@@ﬂ?sahﬂe siungc hi chten; (h)
Auf bri ggen ei @egchmdgéred,gsggm,{ga&;senden Far be al s dicken Fil m auf d| e

Schi cht en und(c) KokOtilégh REDANREGHIGE SRR Glaki ) Zusanmenl ani ni eren der Schi cht en
um ai nen ei nsid)edtikigim 988 ERHsbd 2ui ol heion Tolge: zu bi | den; 40 0 Erhitzen
des Tr ager S | @) Bersteien bimasCSingss aud dedICi@Riichgrain dabm |ommsd%nmsgmlmsm di e ei nen
‘nur geringen BXommepided Sigrabradutdlionsh magebtanntamichigitere Tenperat ur und fOr ei ne
Zel t, #i e ausige$aheiden divser@chichtencka slergeydindchien@rifenand Asspiiden Wera\eshindongsmegerin
und (k) Erhi tdearbeieidonTy agers auf eane hhere Tenperatur far eine Zeit, die
ausrei cht, unéhtifuibinogs eispl Kupierenthaltgrdenfiarpezals Sickanelii G‘ﬁod"glséh'ﬂ?l'e‘r"ldl 'g %s
Gas in situ W’ﬁ'ﬁ"?@f"’e@askeramk zu krijstalljsieren, ei
Verhesserung @iy saglé‘%e Rmise F?f' ?"'ﬂﬂflﬂ?'eﬂ ‘é‘%‘?‘i‘vﬁ"?‘?ﬂ'it E?%Trﬁﬁﬁéz‘tﬁ"%%’m schen

: e drie T s
Trager® syste §E‘P r&%{ Tgm rth un %r e, ggﬁl’fﬂg §gﬁh°8ﬂts'é‘ s 1 ¢,

Met al | - ent hal uszu renhen;

wobei d as Met @ 1 s Wt'efhe %Hﬁer&r %mpg:a‘dp s ’emQ eZ%& %eﬁgreﬁ:}‘ks urﬁaﬁle (B;Eteu Pd,

Gs, Ir chen zusammen zu sintern und gleichzeitig das Glas in situ zu einer Glaskeramik zu kristallisieren,
wobei die Verbesserung die Beschleunigung der Ausbrenngeschwindigkeit des organischen Tréger-
systems durch die Aufnahme von bis zu 100 ppm wenigstens eines Metall-enthaltenden Materials in
die diinnen ungebrannten Schichten umfat, wobei das Metall ausgewdhit wird aus der Gruppe,
bestehend aus Ru, Rh, Pd; Os, Ir und Pt.

s0 4. Verfahren nach Anspruch 2 oder 3,
dadurch gekennzeichnset,
daB das Metall-enthaltende Material in den glasbildenden Ansatz aufgenommen wird.

5. Verfahren nach Anspruch 2 oder 3,
56 dadurch gekennzeichnet,
daf8 das Metall-enthaltende Material in das Glas in Form einer Verunreinigung aus der Glasschmelzein-
heit aufgenommen wird.
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50° 4: =Verfahren nach Anspruch 2 oder 3, dadurch gekennzei chnet, daB das
Met al'l -ent hal tende Material in den gl asbil denden Ansatz aufgenonmen w rd.

5. Verfahren nach Anspruch 2 odogp gpghbs1 gt dadurch gekennzeichnet, daB das
Met al'l -ent hal tende Material in das @ as In Form ei ner Verunreinigung aus
der d asschnel zei n- heit aufgenomen wird. ~~~~~ 11]1 11111#1 |1 X11 11Xt

11 ,"- 6 \eRalferdtach ABRruBi1.6. Verfahren nach Anspruch 1, dadurch

gekennzei cladech gelierBzaithset)\et al |- ent hal tende Material in den Korper in

t ei | chenf clefeschetatizanthatendst Meterighinden iirpe in tejichenfSryigerfFaimy wgoppmtenAfirdpr uch 3,
dadurch gekennzei chnet, daR das Metall-enthaltende Material in

tei | cheff o‘f%"‘ %!Y:g;gﬁ’?i%:’%f‘%en Slurry aufgenomen wird. 8. Verfahren nach
ei.nem der & g urch kenn | et daB das

Met al | - ent‘ﬁ‘gf’ s ieiel-aoikipliepde atoral 'B?ﬂ‘”ﬁ%g L'b%eﬂ%"%a‘f aqfemmet Withi schen
I\/aterlal F'r Tra er.sys 2\1 geep%nmen Wi rd 9. Verfahren nach Anspruch 8,
*s \B f,’ ] 9(5 fefte das organi sche Material oder der Trager
ei n~Bi nde I ,

Pol yvi nyl br?q;dé s%t : f tenf%ﬁg}s%gnu%e a’%g%"g%é%‘”&%‘ dé\ﬂ/gﬁgg'ﬁﬁgeg‘ ﬁgt?:rhal ,gcrjgpr uch
3, dadurch gekennzei chnet, daB die in der d askeram k vorliegende

Kri st al bphgﬁg,,mgemmughw rd aus der G uppe, bestehend aus Kordierit,

Ba- ogsm | i dadur@igikérnkdichnddy | | emi t, Bet a- Spodumen und BPO4. Revendi cations 25
1. Proc6ddiagesas iof@anisthe oAachkidlraaibr hen TWigoe si Bitletlttbindntrat,i megapanl: fisQea Gauppslans
une .at nos pleetsiend adsdetyeinylnayrdl Ettgtzoliulond the Epaiyt@nant un trbs fai bl e taux

d' oxygene d'un matfriau organi que provenant d' un corps avant le frittage
dudi t cd®-péerahrénach Anspugisd, conpr enant | edit matei au organi que et un nat6riau
| norgani quAsdwefgelsennepighast] e gr oupe comprenant |es verres, |es verres

cer ami quesiadie|in der Qlasierarpil warlieopndp Kriviellghase pusaevsiit wird ppscfier GriRRe. [oRRheNd. 38 s

j usqu' a 1dfr dﬁﬁS’FnWiH‘Y‘"ﬁa‘\"B’FW‘a\U"'%hP@ﬁ§Pﬂd"'3€P ¥9iBR9+un nbtal dans |equel |edit
nmet al t C dans | e groupe constitu6 de Ru, Rh, Pd, GCs, Ir, et Pt. 2.
Proc~ dd g‘éﬁ W"?"é‘ Srevendi cation 1, caractdri s6 en ce quo le materiau

cont Ehapt i el alnes a St wes% pga ol Pl Lpdgn g Bl G ™1 ¢

en un cor p§ hirhidd Edhtenan sf b i ﬂﬁ 6}' §““ corps avant
m cr 06l ecty] GibsHE S & ,lg§ P %o ¥ 18diSm @naM%F afigue g; 1% yches
| Nt er connegbi iafYie gr E'escmén m leQQ/Q»‘dééCfe§ Wrds BhrarfiGes \bPie8 Sarbibdds, E‘ﬂaP QEB?E&J-' on

prodyhts aioRAbds! 1bdi oﬂ:l%%s%ﬁ‘a 206 pprit DR FaBriGOBRRM bu Hdin€ Uh YisRI ddb 16g8ERNant
| es 6t apesméil est(chdisi Bére RAgrallpb @bhsttus b R Rn Rl Otk | a formation de verre de
| a conposition d~sirde; 40 (b) fusion dudit lot; (c) refroidissenment
dudit | af rescétdselearia esver(didition A Ntarattétiséosn @b te Maéae cmnammrmima:dl est ifchipsné
fines; (e)daps @yairgatasbensaieriandp aitraould goain torps Wemeli t es particul es de verre dans
un systene de vehicul e organi que; 45 (f) mse en fornme de ladite pAte
en feui Bl d¥océdd de fetirications :de circuits microélectroniques constitués de substrats de verre-céramique
multicouches interconnectés avec des motifs conducteurs et des voies d'interconnection produits &
partir d'encres & film épais contenant du cuivre, et comprenant les étapes de :
\/ (a) préparation d'un lot permettant la formation de verre de la composition désirée ;
40 (b) fusion dudit lot ; .
{c) refroidissement dudit lot en un verre ;
{d) comiminution dudit verre en particules irés fines;
(e) préparation d'une pite 3 partir desdites particules de verre dans un systéme de véhicule
organique; :
45 {f) mise en forme de ladite pate en feuilles cruses minces ;
(g) découpage desdites feuilles aux dimensions désirées et formation des voies dans celles-ci ;
{h) application de l'encre & film épais contenant du cuivre sur lesdites feullles et dans lesdites voies;
(1) colaminage desdites feuilles de fagon a former un substrat monolithique d'une seule piéce ;
(i) chauffage dudit substrat dans une atmosphére gazeuse inerte et humide contenant un trés faible
50 taux d'oxygéne & une température et pendant un temps suffisants pour éliminer par brQlage ledit
systéme de véhicule organique ; et
(k) chauffage dudit substrat & une température plus élevée pendant un temps suffisant pour fritter
lesdites particules de verre snsemble et simultanément in situ rendre le verre cristallin pour former
un verre-céramique, I'amélioration étant constituée par I'accélération de la vitesse d'élimination par
865 brQlage dudit systdme de véhicule organique par incorporation de jusqu'a 100 ppm d'un matériau
contenant au moins un métal dans lesdites feuilles crues minces, ledit métal étant choisi dans le
groupe constitué de Ru, Rh, Pd, Os, Ir, et Pt.
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(dg) *deeoupage desdites feuilles aux di nensions desir6es et formati on des
voi es dans cel lkes-ci; (h) application de |'"encre . filmepais contenant du
cuivre sur lesdites feuilles et dgpydeedieds voies; (1) col ami nage
desdites feuilles de fagon a forner un substrat nonolithique d une seuls

pi ace; U) chauffage dudit substrat dans une atnosphere gazeuse inerte et
hunmi de codiat Brogésé camme rewndiqué lslags B 0evendicationt 2 ax ladreexdicatiore 3. ccatactérisé emed raue e e
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v6hi cul e or gani , et (k) chauffage dudit substrat A une tenperature plus
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287 231 Bl ﬁétaPJsPﬁ&?&r&é&%m(eeﬁéﬂ“&%uG‘dens ﬁﬂépét@ revendi cation 2 ou la
revendi cation 3, caract6ris6 en ce quo le mat6riau contenant du m-tal est

i ncor.por 48. d gfséds Remine kedbndiR@é R 'ardl qublBont Gy d88 Irdvetliddony @ I3 carfrtérity @Cceldfie G0 MO
revendisqub ehawsaul cantsr@rioduChhdisl isbtamtoipord WahseditaioME @h edkitiod aved Jedit maddu-dulsgdidnen ce
quo le 5 de véhiatlé piganiqueont enant du m~tal est incorpor6 dans lodit verre en -
tant qu'inpurete b partir de |'unit6 de fusion du verre. 6. Proc~dd comre
revendi qus Beerdsé|comme vavendliaué tidng ip revendiation: 8. Gaiactérisé ian co aupUe matérigveauBy$téne de

contenant dvéhieule gtgariaue dontiontyndiam chiigh daris dejgreupe seTsEtus duisohivigy lyrplade Tiétuicellir e
10 ¥_/Pr oceletp SipTésine Aot que dans |l a revendication 3, caracterisd en ce
que le mat erl a contenant nﬁ t al est |ncor '%{6 sous forne part| cuI aire

oo 0 e i E. Lo oo L TR .,

hnt S uméneet
net al est |nc8'? %r dans %ord S on so |on avec ledit materl au ou

systbne de v~ hlcule organlque. 9. Pr006d6 conne revendi qué dans | a
revendi cation 8, caract6ris6 en ce que |e nmateriau ou systene do v6hicul e
organi que contient un liant choisi dans |e groupo constitue du

pol yvi nyl butyral, de-l1"dthylcellu- ty 20 |ose et de |a rosine epoxy. 10.
‘Procd6scomme revendi qud dans | a revendication 3, caract6ris6 en ce que |la
. phase cristalline presente dans |ledit verre-ceram que est choisle dans |e
groupe constitu6 de la cordi6rite, de la Ba-osumlite, de |I'anorthite, de
la will~mte, du b8ta-spodunene et du BPO4. 25 30 35 40 45 50 55 13
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