270 04027K0(2¢El1\ﬂ009 Met hod for producr ng a conposi te body from26.ba&bc
body of opaque quartz glass and a dense sealing |ayer Description 5 The
present invention relates to a nethod for producing a conposite body from
a basic body of opaque quartz glass and a dense sealing |layer. Quartz
=gl ass conponents ‘are of ten exposed to high thernmal |oads and chemi cally

~aggressiye. envipronnments. Wth suc lcations a

O o IR Al e HddinSSSa R GOt 2 Bhert, PO b4 Gls ovaree s
wel 1 as h| gh ‘chem cal 10 r any contam nation play
an inportant role. Increagﬁé#;'t:“smgreaterggé ?ﬂare made on the service
| ives of such quartz gl ass conponents and the absence of particles in
such conponents. As for the service life of a quartz glass conponent, the -
~absence of bubbles in- near- surfa% @FF,%HDI ays an inmportant role. For

I nstance, bubbles that are first ? osed and then opened during use on
account of material renoval are often the reason why inpurities or '
partich e'&eapnetsent/mverht:arerelateattesl mbthadi fbeptodm:rrtg atchmposidejbadyrftori ar
particle-sensitive applications. Prior art use of quartz glass °
corrponerﬁ@“‘c@‘?@)l %ftQPﬂﬂL@qum laps é‘“él}"a‘i’?'}s%%ﬁi@gdﬁﬁer 20 particularly be

reconmmended i n sem conduct or product i.on for preventing contam nation.
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seni conchggressrvmeutracntmerdsamdtrasumt foplications digued thetrhal iabolationeat i oned
type. This ‘publication suggests the manufacture of a dense -layer of

synt het iigh tergpefiefure HaRIKYAT thegualishoch registansasresi ap highelemical advance
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cowponergreafereeﬁmsldreoﬁadwoﬁeﬁe sefite VAR cﬁasdch@mzaglas@@@ﬁ@bhéﬁtson the
surface of. the conponent and are 270 040 W 26: 11.
and the absence of particles in such components.
As forthe service life of a qua'rtz- glass COm'ponent the absence of bubbles in _:
near-surface areas plays an |mportant role. For mstance bubbles that are first
- 15 closed and then opened dunng use on account of material removal are often the
reason why impurities or partrcles,exﬂ,'whrch termrna_tes the life time _of the

component for particle-sensitive applications.

.Prior art

- The use of quartz glass components consisting of synthetrc quartz glass can
2 ) partrcularly be recommended in semrconductor productlon for preventmg
- contamrnatron A less expensrve alternatrve in companson thereW|th |s descrrbed .
in DE 698 06 628 T2, WhICh also discloses a quartz glass component for _
semrconductor manufacture and a method accordlng to the above—mentroned |
type. This publicatlon suggests the manufacture of a dense layer of synthetic
: 2.5 guartz glass ona quartz glass component produced inadvance in a separate '
: method step from natural raw matenal To this end SiO, partlcles are produced by
flame hydrolysrs of a smcon contarnlng start component ina deposrtron burner

- and the partlcles are deposned on the surface of the component and are



i Mmedi2Z0040 WQrified at said place with formation of a transéridodg

_bubbl e-free,- dense and snooth sealing |ayer. of synthetic quartz glass:” ~
: The[ sealing layer is forned by relapive novenent of the deposition burner
‘and the conponent surface to be coated relative to one another, with the-

- layer .growth 5 depending on the currentl'.deposi_ti'o_n_ rate and the nunmber of*
b- 1 ._JThe_ manuf act.ure. of | ing. | ¢ by such a.: ition
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and tinme. A further method for produci a dense and transparent sealing

~ layer. on a porous. 10 green. body produced by a slip casting nethod is

~ descr iThecsaatingiayes isiormed gxelative movemeisitafdbe depagitioo bsirserspahtficon of
- Si02.particles of a.,chemcal rpty. of =99, 9% Si, i s produced and cast
Phto” Eoibabedrstach 5 hecaated Erlakve e 3BoteRaNt foa BYEF GERMDS heat od | n
a fur: ; ' ' ' e,k i 50C to ‘1, 450C
na ] 2REEng R0 BB B RO b BB RAlb Bn kMR  subllaveriie 15 quarts
‘gl ass.. Subsequently, the surface of the basic body is locally heated by
nmeans Tog mandagioyel obsealingl lapersthy siobvantepositom pratesseparticuldnky thange
- bet ween éli GE%C and_ 2 zoog,_ sfo trat' -ihhe oef)ague, gaé,i c material is. '
~ convef¢RIAANHDLle Magpiackyie o HaierEy 1ayer JICKNGSFEEKIRdSSIoHP BHJEAYEES mm i nt o
transpg it: @%3 : ver been found that transparent
| ayer.at?éﬁic ggggnggérgg' no gaﬁtg%%@d%m cannot- be achieved with this
met hod. The vitrified transparent sealing | ayer obviously nmakes it .
di f f i Aufutthepmietiand foheradwbing gidegsé apdrtcanspasntseptiog idyer @ nvaporouthi s - .
probl.em cannot be sol yed hy increased flane t eratures because these
Pead GEben bpoierduast by weilirsasinomnenediip BREHIDGA PBAIABII S on of
gaseoysSin:S bl dnc 1m Lde . (S hermmyr g, ' : “ni.ght l.ead to
The_ al] 4R i o T 0Bk susebior o SICE Rl fes BF BERSRTCAIRRTLE T . N gh
~ tenpensla SO, i protihest ahd ichst inton plastat mokk antithe greerkbody from DE 10
- 2004 052 312 Al . It is :s;ggested-that a basj-c body of opaque quartz
gl ass obtabnediind@isoway isdeeptad imadumagefta @esinigyiag temperaiurein thegangeip wit h.
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15 quartz glass. Subsequently, the surface of the basic body is locally heated by .

means of an -oxyh_ydrogen flame to e'levatéd temperaﬁires in the ,ra_hge between
'1_',650‘.’0 and 2,260°C,' so that the Opaque.bas_ic'matlerial- is converted in a near-

 surface region of a thickness of about 0.5 mm into transparent quartz glass.

: - It has however been found that trahsp_arénf Ia:ye'r:thicknes_ses'of_ more than 2 mm
e 20 "canno_t_ b'erat:hie_'ved _w_i.t_h this meﬁhod. The vitri‘ﬁed'_frahspérént sealing layer
- obvidusly makes it difficult to'heéi_ the underl_yin'g I-éyeré_ih_ an a';_jb_ropriaté way.
This problem cannot be solved by increased ﬂa_me'.tem.p'erat_ureé 'bec'a'u_se'the_s'e_ -
: lead to 'a-'p'last‘i_c de.for‘ma'tiro_n of the component and the evaporation of gaseous
- éiliconmonoxidé (Si0O). Furthérmor_e, stresses that m‘ig‘ht.-lead- to the def_o_trhation' .

25 of the component are induced by vitrification at high temperatures. ©

- Amethod of the above-mentioned type is known from DE 102004 052 312 A1.1t
s suggested that a basic body of opaque qu_é_rtZ glass should be prt_i\iided witha
_' s’urfaceiléyer' in that an SIO, slip with the properties knbv\in from DE 44 40104C2

~is applied as a slip layer and then dried and vitrified with formation of a
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-3- trare4hWOr opaque cover layer. The goal is a high etchingf.11.09
vesistance of the .conposite body: However, it has been found that during
vitrification of the slip layer the umgderlying opaque material of the
“basic body is also modi fi ed and that stresses and 5 -deformati ons -nmay
arise. Since the slip casting process would per se permt an i.nexpensi ve

. f o
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from qualgmpdlieIsodyi th a dense sealing layer: 10 Technical object It is

therefore the object of the present invention to indicate a method by
means of which a basic body of opaque quartz. gl ass can be provided with

a dense Hewgyergit Haéﬂﬂenvﬁptlh@matsﬁl—@rmgf\ﬂtf ratiomahiessliayerther underbing i n
th t 15 Th bj hi d di
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producgr&féﬁﬁatpﬁgrﬁapgqgeby using-a first slip which contains a first
di spersion Tiquid and first anorphous SiO2 particles having partl cle

sizes of not nore than 500 pm particles with particle sizes in the . -
r ange b&imeemesfnpmaﬁmga@ropesematbmnﬁe pgmibanﬁmm(nensb/esmaeoﬂaicua’e\oﬂ ume
- fraction, which co t ai first uantjtative anpunt .of Si

hanopar (NREANE fvap & cPmnibs geodety dbls HesiBnloR Minifizeatn cn i s

di sti “ggiré{%‘éc&% %lbgrlﬁtché‘ RRIctidh bF 56mp6§|'té>Bo&i%€Ffﬁfrﬁh bRtz éﬁé@s \Wt@‘é' ding

ontal S a secon spersion |qU| secon
armrphouher&e@ahagtlayeres having particle sizes of not. m)re t han 100 pm
25 particles with particle sizes in the range between 1.pm and 40 pm

accounting for the |argest soligds val fraction, and the: corrp03|t|on
of ‘whi%h differs from that of tﬂ%—bﬂﬁ&%—' ohject; at |east in that it
contai ns a second quantitative ampunt of Si Q2 nanoparticles which in the

_ range beg i@etﬁ@réfo?e/ﬁl@’ ngcet feacﬁ%é%tYernh nt@irﬁﬁﬁ:aﬁé él%ﬂ'ldd‘ﬁyfnéaﬂs of -

quantitative. amount time on t sol 1 ds
. WhICh a basm body of opaque quartz glass can be provrded with a dense sea[mg

Iayer W|thout S|gn|f icant changee an._d__ def_ormatlons in the opaque m_atenal being

noﬁced.

15 This object is achieved accordlng to the Inventlon by a method WhICh compnses
the foilowmg steps ' '

(a) producmg the basilic'_ body by 'u_s'i_ng a ﬁret slip',which oon_teins a_ﬁrst disoersi'on '_
liquid and first amo_r_bh_ous SiO; particles having_-partiol'e_ sizes of not more than
500'_.pni,'pa_r'tiol'es with part'ic]_.e_ sizes in the rang_e betwe'en 1 um and 60.um.j -
20, accounting for the Iargest' solids volume fraction, which contains a first
| quantitatlve amount of SiO, nanopartlc!es W|th partlcie sizes of [ess than 100
nm, and Wthh is dlstlngwshed by a first hlgher vitrification temperature

(b) prowdmg a second Sllp which contalns a second dlspersaon IIQUId and second .
amorphous Si0, partlcles having partrcle sizes of not more than 100 pm,
25 particles mth particle sizes in the range between 1 pm and _40 pr__n accounting
. for the fargest solids volume fraction, and the oompo_sition-of.wh'ioh differs from
that of the first slip at least in that it contains a secon_d_'quentitetive amount of
SiOz nanopartiolee which in the range between 0.2% by wt. to 15% by wt. is

greater than the first quantitative amount (based each time on the total solids



270-0380W5Qﬁy94;09, -4 content), and-which is drstrngurshed2§¢1dx§econd
-lower vitrification tenperature; -(¢) producing:a slip |layer fromthe -~
second -slip on a surface of the bas#e body, drying the slip | ayer, 5 (d)
‘and subsequently vitrifying the slip layer with formation of-the dense '
sealrng | ayer. The basic body is a body of -quartz glass that is produced‘

~from syrcd?ﬂéhﬁaédavwherﬁears%ﬁ Penfetrevearé@&oﬁmdqbwteromﬁtﬁuehal I'y .occurring

~raw materials. This quartz. ass i§ opaque or translucent. The second
~slip is teoperatstgnce appl i ed by 10 inmersion, spraying, spreading by
doctor blade or in a screen printing process. The consistency of the

slip i(s) pddntied 4 slig Iager RoMaRE iseeondBlip 6Atd QUIf4DRt dfake dadic bemges from
free-flowing to paste-like. In the nethod of the invention, the conposite

- body. i s @ying beslip |®y&fduced by way of the "slip route". In contrast. to

t he known net hod,” however, slip qualities that 15 drffer in their
charactﬂ)eamdssmhseqmehtiy wmsfgmgthecshphayer viifrefarfiation iof thd demde sealirgnper at ures
are used for producing-the basic body and the sealing layer, - :
respect il@¥8F. An essential .aspect of the invention consists in providing.
nmeasures that increase the -difference of the specific vitrification '

t enperpLRs: fd r?;s S} B&d)ﬁéf%gatrf?@%s thdt9s pFHJJc‘éH‘%%n m}qﬁ{hﬁhb&l hon

t enperatures co e second rifies at a

| ower ptqraredaawrmateadldrdrrfmmhawramnbmurain@rém metenaigl Thisl qeartor  form ng
the sealing layer, or that it contains nore Si Q2 nanopartrcl es than the
i rstgastsueweﬂuepbtraaslﬁgemmhseepen%euplst%rra;stpraeeaeelr%d Yhe

qu P I n 0.2% by .-
A bbb "HrovRe. SreStbIRaRPEhbbe i ader A B S onai ng
quant "I'hétdo‘nstsw‘id o?frthe glip t.hﬁadap"térﬂ t@th@resﬁ@@hﬁ@éﬂﬁlfbaﬁbh@n&ﬁoﬁ@ﬂda' ns a
gi ven anmount .of 2 nanoparticles, whereas the quantitative amount of
Si mggﬁrmmdr%ﬂmmngrtepasteshkesl ip can be small. and approach zero. SiQ -
nanoparticles are understood to be SiQ2 particles with particle sizes in

the &Fﬂ&e@% hg% oﬁhve ?r?v%%”‘%& the co?nposnzeoo d}”& %%ﬁ‘et@%”&%&&e& Ibe/swaconsr st

typic
of the “slip route”. in contrast to the known method however S|Ip qualrtres that

‘ 15 differ in their characterrstlcs with respect to their specn‘" ic vitrification temperatures _
are used for producrng the basw body and the sealing iayer respectrve[y An
essentlal aspect of the invention consrsts in provrdrng measures that rncrease the

dlfference of the specific vrtrrflcatlon temperatures of the slips.

A measure for drfferent vrtnt" catron temperatures consrsts in that the second slrp,
20 which vrtrlt' ies at a lower temperature addrt[onally contalns SIOz nanopartrcles for
| _ -formlng the sealmg Iayer or that it contains more S!Og nanopartrcles than the first
. : _ s!rp for producrng the basic: body More precisely, the quantltatrve portlon of SIOQ
| | .nanopartrcles in the range between 0.2% by wt. 1o 15% by wt. in the second slip i is |
hrgher than the correspondrng quantitative portlon in the frrst slrp The second slrp |
25 contains a grven amount of SiO, nanopartlcles ‘whereas the quantrtatrve amount

of SiO; nanopartrcles in the _frrst slrp can be small and approach zero. B

SiO, nanoparticles are understood to be SiO; particles with particle sizes in the

range"of_-a few_nan'ome_te_rs up to 100 nm. Such' hanoparticles consist typically of a -



270 040 49 989 WCo9 -5 few t housand Si Q2 units and have a sp_eci?@d%@l’
surface area of 40-800 n2/g, preferably between 55-200 n2/g. A further
measure for achieving dlfferent vi trifdcation tenperatures is that the
second slip vitrifyi ng at a | ower tenperature has a particle size '
Hdistribution where 5 relatively small particles - between 1 pm and 40 pm

- acCoUNeyf mbutagdagggagagsyagdghweafsp%rﬂccaET SURG8e BRea ¥f 40.800cAYLON

‘tenperatures. o
_V|tr|f|cia1e|f@'abtyfbetWeesl5l5p20Ch5r§lg at a | ower tenperature on.the one hand,
so that less stresses are introduced into the ba5|c body, whereby a

‘def or et n of 10 't he _basi the at and, the

f or mat'i ‘6’1"‘“%’ YR O %%?V'”QQ"JF?JBE lﬁ'hgianPB terlnﬁalweala# "f“stﬂ8l early

di stinctg t rtles

: fromthosée(ﬂ)c?lfd Qll?c‘h@g%l@bbody Qﬁ%’nﬁp’é ﬁﬁgé’??? af H'eaéalt%l%dgggﬁt?l ng nggre are
‘made of mplativiety ginal particiekef betweeholmdam;d 40 pmacmuylt fmltloe largesinsi ti on _
area is formed between them this enhances, for exanple, the effici ency
15 of a YRlumedeactien ection. Moreover, essential functions of the sealing
| ayer nustbe seen.in the, fact that it seals open pores of the basic

body toogl‘ﬁ%gctHé %ltﬁﬁ%ati%?ldfeﬁﬁgta}ulés o t?és‘?&béd%@ﬁd%ﬂ@‘l@f‘e ?ro‘iﬁer%ﬁ%ﬁasm the

basic b 'ng t use or-  durrng pos eani ng ‘measur es

agai nst genmiitssa vitrifidationlof td elis kajer B allawer tempdrature lon threamengaraf, sohe
invention is distinguished by a closed 20 porosity and a_ conparatlvely

hi gher d&eklesy siresses areintiogsed édadhe basmwal\aﬁeby aglefymatiaatof t he

200 Tashellas ¢ B4y BaAkided D S BSbler B3 il ol ReiTE! & Bl 48 o

i nfraredis madé 9bssll3leaWFudH1@?6if B'ce di*shhét i iGAHEneat mdthhiial BEdact i on.
The vitrification process o dried slip llayer is in general defined not

only by paracu%ly\opltlcalf propeitas frcymbmsa af the tlasuc body Althesighdrasit pody the

trif t d t Wt h h t trif { t
accel or aRoAiSoRing ByaCais i of auAitd iass, SIRETRHP SndeRe WG R AR MA Al

the sli e?‘?fhl
e e patghifn B BT LERect d‘“qlllsa%fﬁlangéﬁdﬁl%&ét‘ﬁtt"ﬁa@%ﬁﬁ%ew
15 ofa dlffuse reflection. Moreover essent|al functions of the sealing Iayer must be
seen in the fact that it seals open pores of the basic body to the outSIde and that
it protects the opaque quartz glass of the ba5|c body durmg the mtended use or

' ‘during possnble cleanlng measures against corrosive attack

~ The sealrng layer wrthln the meaning of the [nventlon is dlstlngutshed by a; closed
20 porosity and a comparatlvely hlgher densrty and it is translucent or transparent
o By contrast the opaque or at least partly opaque quartz glass of the baS|c body
serves as a heat barrler Opaque quartz glass is normally whlte reﬂects mfrared '

radiation and therefore exhibits a good heat-insulating action.

The vitrifi cation process of a dried slip layer is in general defined n.ot only.by the
25 vitrification temperature but also conS|derably by the wtnﬁcatzon duratlon Wlth a
hlgher temperature vitrification is just accelerated It is essential within the .
" meaning of .the-lnventlon that the slip Iayer for forming the sealmg layer is denser
: and more transparent than the quartz -gl'ass of the basic body with the same .
"Vltrlﬁcatlon penod and the same v:trtﬂcatlon temperature. The: greater the dens;ty

.30 dlfference the more efficient is the sealing layer. lt is only for the purpose of a

Ip layer are different, this pérnmts a



- energy 1 nput an

Vitri f2|79£4rochﬂ)er| od and the sane vi tr| fi cat I on terrperature ?ﬁé”g@%ater ‘
the density 30 difference, the nore efficient is the sealing layer. It is-
~only for ‘the purpose of a 270 040 V®-26. 11. 09, -6 possi bl e conpari son
that the slip- specific vitrification terrperature wi thin the neaning of
the invention is defined as the tenperature at which a slip layer which
has apbasieleteaﬁpatsohrﬁmmtdsrrpssﬁéd‘ﬁcdrrtrﬁeaﬁan forhpéraee ithilQefor a drying
: perlod of 2 hours becones soO transparent during the Subsequent _

- vitri ezatingof the |aventtomr|saieﬁnpdrasdtietbempenatur’ecaithrcrhatslrptlaeemblchs a

spectral transm ssjon of | east: 60% i n the velength ran ween
500  niiAe s BEKBoKS B ANy adris aidilns Bra tuRaach 8D G 1 A aying Baredghl
heat i I th a'I ower
oy BoiEE 3B APy VGEARRRN e | 2 ver
anOtEthrrcbMﬂﬁrrlmm@ma@ﬂsexhrmtecb’smta!h@n&ﬁﬁés?@l‘r ofl&t Iebsh@6%tinithed out to
be advant'ageous when :t he 'second sl |g®cont ai-ns. between  0.5% by w. and 8%

by wt wavalengfarangeretwesn §08frim dnRGSBeMeen 1 % by wt. and 4% by w., of
Si 02 nanoparticles (based on the total solids content). The Si02

e oA ifioEoF B R QIR ER |62 Bt b bRt of 2 aﬂtg‘é,fééase "

. nanopgsddr Sksefcorpahidpwitip ailoweeasstgy kpLdae@ns pariutddy pfeféfeddri ed slip,
which facilitates handling and reduces the formation of cracks during

dryi nyhgnevet a defarmatiooer amhtherichapge in thel basig body muist be feacal.

-

' ,nanopartlcles that have partlcle sizes of l'ess than 100 nm preferably

esid 18 e ouTB R ol IR bR S B oS YESAE, L e?
the SOEYAbySh. Bnd'B% evqrrs aﬁd%mcﬁﬁéﬂ Ptaéraw Betiichi PhohysE Shdi 4%t he
range betweéen 1 pm and 30 pm accoun or the:  largest solids volune

fract bymwt., of &i@s a@hqpartlde%baﬁmtbmﬂmmtﬂiml@swnmr)t| cles of the second
slip-have a: particle size d| stribution which is distinguished by a D50

var 5 1Bb 85 bR Rect 8 oRaSTEARBIo b 3o IR0 B A he e dn o1 e

B enabl ¢hd (iifkatibh renséra%ureaerttthe sbmel tin&! MBreaRer, (tﬁe sro; ﬁahopamcres

15 helpto mcrease the green strength of the drled S|Ip, whlch facrlrtates handirng and
reduces the formation of cracks durmg dryrng and vitrifi catlon This i is particularly
true for 8102 nanoparticles that have partlcle 3|zes of Iess than 100 nm, preferably

!ess than 50 nm. '

_On average the second sIrp contalns much smai[er S[Oz partlcles than the fi rst
'_ 20 sllp It has turned out to be usefu[ when in the second Sllp amorphous SiO, | o
o _partrcies with particle sizes in the range between 1 pm and 30 um account for the .

- Iargest solids vo[ume fraction.

. Preferably the second amorphou's Si0, p'articles 'of the second slip have a |
partrc[e size distribution which i is drstrngurshed by a Ds; value of less than 40 pm

25 preferably less than 30 Hm, and partrcularly preferably Iess than 15 um
. Si0, partlc!e's |n_-.th|s_ order enab'le the s'ett|ng of a partrc_ularly hrgh _S_0|IdS content -
of the second slip and exhibit advantageous vitrification characteristics, so that

the corresponding slip layer can be vitrified at particularly low tentoeratures; -



of the s?e %Rﬁ%’YPp and exhi bit advantageous vitrifi cati on 26.11.09

‘etharacteristics, so that the correspondlng slip layer can be vitrified
“at particularly |ow tenperatures. 270 70'40 WD 26.11.09 -7 In conparison
therewith, the am)rphous Si.02 particles of the first slip preferably .
- have a partlcle size distribution which'is distinguished by a D50 val ue
greater Ihmpar@n%@remwm@émbhﬁtm $|05||:far§d:1§§ oflted filsbulip pneferemhe '
second slip. This neasure will —also increase the difference in the
vi trifi daveom paerqﬁeslaetdlﬁsbueqwewnlﬁdlstmgsrtsl‘@doby 8 Dsmeals@cgmatewth@n The'

lid t d_sl f t '
ossi b1 B p ala drdfe ERRRE i e LBUBREITIE 1ol O TR BB e o
bt nvdabon@éréasé fhe aﬁéerrtesﬁth@vﬁmﬁmtowen ratUFésbéﬁié'eﬁltﬁeqfrstté]ﬂi size
distribution (D50 value) in the range of pmto 3 pm preferably 1 pm

to 3 phtherscand islip. second maxi mumin 10 the range of 5 pmto 40 pm.
preferably 5 pm‘ito 15 pm Such a multinmodal particle size di strlbutlon_

Paol 1 1 ot bl i 168 ebald RS i ratRbResaegt be s AR e
vher eby i SARIRH IS SiohiingR ot SOf pARIIKh A rﬁtﬂﬁmbdétﬂgrfhclet he

formation of cracks are redu r |nst artirc I'stri tions

With DSOSIZéﬂlstraﬂ)urtﬂm @fith2s filst nidxima afntde s&epdtsmbetluaebs.@l'ame) inrthen
conbinati.on. It has turned out tqQ be particul arly_ advantageous. when at
| east . 90 B af0.5 gim fong My @é‘éfﬁﬁﬁté)’rﬂrkﬂﬂ&@ HN.0aNg withiacseeENgrMaKEWB Hdbnd

* donti £ RTERGSST B 40 TR SbRRa0l® WrIoTBCa Guring arying and

- vitrification: Ideally, all of the Sj02 partlcles ofthe 20 second slip

are rradesouharmmﬂmodat'pmmeauzedlstrltnltﬁfnﬁmbbweetst tmsprefea&bilyythvee oof the
anor phous 'Si-02 particles of the first slip are present in splintery

form t Heorfedtstrthtsenu‘eamgtapfasuaam the seEfing ofra hwn@hds dsnsity of the

| I h db Si 02
0 a1 <ol ABNRYS ARIeB R PR SEISH H, B S
above- nel'hTe' f@ﬂﬁé’t[driiﬁgﬁ'acl%'ére re%iﬂ’ééﬂhpbism&é?%epﬁéﬁi'cfé Gﬁtrﬁilﬁityn@%ﬂﬁb?ut ively

“l ow shrinkage during drying. !
15 values of2 5, 15, 20 and 40 ym are used alone or in comblnatlon a

It has turned out to be partlcularly advantageous when at least 90% by wt of the

_. second amorphous 8102 particles of the second- sllp are made sphencal

: .Spherical particles help to set a high' solids density in the sli’p, so that”Stresses are |
- reduced dunng drying. and vitrification. Ideally, all of the S|Oz partlcles of the

20 second sI|p are made spherrcal

) B'y compariso'n- preferably at'least 50% by wt. of the amorphous SiO; particles of -
the flrst slip are present |n sphntery form, the partlcles bemg produced by wet :

gnndlng of SIOz start granules

| _The-amorpho'us p_articzles are_ here 'produ"ced by wet gnndlng SiO; granules, and
'. 25 they show a particle size distributi'on '\.Ni'thin the above- 'mentioned range Such
_ amorphous SiO; particles show comparatlve[y Iow shnnkage dur:ng drying.
Therefore, the. sllp of the basic body can be drted and vrtnf ed without crack
- formation, as is also otherwise known from the pnor art. Moreover due to the

_ presence of spllntery SiO; granules the mechanlca! strength of the green body i is



Wi th a predom nantF

- be generated with slips having high

Theref25r0e04QW@sl ip of the basic body can be dried and VItr|f|2§d1'\AP9hout
“crack formation, as is also otherw se known fromthe prior art.
Mor eover, due to the presence of sPkintery Si02 granul es the mechani cal
strength of the green body is 270 040 WD 26.11.09, -8 increased after
..drying, which is partlcularly noticed in a p05|t|ve way in relatively
t hi ck ticles
it b asbtob gl B Salch KIS ATI RNUaRrOL pBBE IR REuER | B0
‘basi ctlhmhjoaancdnodiesano_r phous Si02 5 particles with a.predomnantly =
spherical norphol ogy for naking the sealing layer, there are also -
differences. in the s nterir 8‘ havi or.‘and. t hus: ﬁt the sanme time in ‘the
o

resul Y%y OdBﬁC@Hlb' pes P QUSSR PGRIRSS WEh uRrEdeMinaRYY qual i ti es,

-

.

17 Pl o lod o BRbstaue ofaldsieodp Rt Uk SR, L0

advasttpaomeemmerpreuomnmrmwphehcalnnorpﬁohq]ﬁror makinethet dealingabiels cont ent -
of the second sli ht . proportion: of eSi 02 particles and the Si 02

| nanOpéh@rﬁcarealscu@lg‘erﬂnc;eSH@ thensipksingehbrjviaranskihus @dhe gamedime i

st ol tbeing SR Al b e hotfre i 0056 BN WHIGER. 2

avoi deskilihRarRE 96hatiot Gtd ¥efined aématry WAFBEE SR ItGe tRRsRionParehayer can

i.ds contents. On:the other. hand,
t he appbdunchihiel danjacifsurfaeesecond slip i's decreasing at very high solids
contents of nore than 90%. Advantageously, the second am)rphous Si02
par.t i ctes ,20. are nthtlc Si 02.

B, B i 03 oA Sl o FdfRi6n g i B Ry 07 e
seal ' gglldiédlﬁénpéﬁﬁﬂ%%eo?@ Sflﬁ' ﬁe@ﬁﬁ%@ﬁfbﬁh@@@ g%ﬂldl@?'éhdttﬁecom ent

| ess. t _ ppm (apar e ‘dopan so t It shovvs
I | t t | Si@pnpangparticles togathet)\s lrrthegangp tlebzveém&ﬂ“/@awda%?/@lagldh of about 180

nm -an har dli irs the 25 -refl ector propertles of the basic
body. .prepftiegaﬁgablgas%/%%y Yitrue for t he UV o
~ Ahigh SOIIdS content contributes to unlform and low shnnkage SO that drylng and
.15 _smtenng cracks are avoided. Therefore relatrvely large thrcknesses of the shp
- layer can be generated with sllps havmg high solids contents On the other hand

the apphcabmty of the second Sllp is decreasmg at very hlgh solrds contents of

: more than 90%

| . Advantageously, the second amorphous SiO, partlcles and the SlOg nanopartlcies
: -_'20_ are made of synthetlc SIOZ

- Synthet_ic SO, is characterized by high purity. The qu_agrtz-:gl.a's's ofthe sealing
' _-I'ayer p'rod'uced in this vvay therefore shbwsan'intpurity content of Iess than'1 wt. -
" ppm (apart from possrble dopants) so that it shows little absorptlon in the UV
range up to about a wavelength of about 180 nm, and thus hardly lmpalrs the
25 'reﬂector propertres of the basrc body This i |s partlcularly true for the UV
| wavelength range Moreover a sealing Iayer of high punty prevents |mpur|t|es
from exiting from the basrc body and thereby also permlts the use of a more
mexpenswe basrc body of a relatlvely low. punty also for rmpunty-sensrtlve

appllcatlons e. g. in semlconductor productron



wavel endt/P (4hWO Moreover, a sealing layer of high purity preveft$1.09
dmpurities fromexiting fromthe basic body and thereby also permts,

the use of a nore inexpensive basic-Body of a relatively |ow puri ty al so
for inpurity-sensitive applications, e.g. in senconductor production.
=270 040 V\D 26:11.09 -9 The di spersr on liquid may consist of an aqueous

base. k h e the first
slip for 'ﬁ?ﬁ%‘%@@é‘r‘%’ %Cﬂ%YﬁrH{ oogtjrg br?%’?u-rr@rsgg%%#’eagaueous phase
of such alvahta@eoae fdvethe parodraetmfetgecﬁrmst slipffoeforming thecbasit eody: Tlem of t he

Si 02 particles. 5 For the second slip accordi ng_'to the“i nvention the _
second m%qrét%v@rpﬂtha@weouwhe@epfsveh grslip Sepaveriyadvantageaus organic

och. 1 o SR ORI RS T 0L B SR es e 0 hises i o Saves 1 me.

and fixes the slip layer onto the basic body at a faster 10 pace, so that

“of f - f I Dwigrdhe betdh®d slip acdarditg tothe iuertibAdhe beomd dispession ligeid, od can  be
adapted to the respective requirenments by adding a snall amount of water

(1 ess t haweyesippraferably madendp af apergania spivgul, ereferably, based onhesSi 02
content of i_trlre first and the second armrphous Si02 particles is at |east
.99.9% b f%& 15 The solids content of ‘the sl | p produced by using such
partlcles consists of ‘at 1east 99.9%by w. O Si02 (apart fromthe

addi tiomp fngi@l@ﬁ@’fe‘é» caﬁtrédi@ﬂﬁmaﬁﬁfaétbﬁmanaddhé tHES ofBR dguiesasslipl not
needed and ideally, they are also not contained. The content of netal

.* o]>c<| dﬁ i rﬂh&sﬁt This Sadeﬁrﬂét&eﬁm)flyes ﬁ&sltmlamerlomo thgmlﬂb@wﬁbﬂi éﬂﬁﬁ@ﬁ , Eurr t]}/ |
The' 26 i So B L-ifvnR TSR By N BloveRie pBRpresTo pepRiahcs are
normally, aa”fﬁ@r;é‘pt d‘l?o e l@ébectl\?éjredﬂ@%%?ﬁé Bxéﬁﬁ%gfg 4 Eﬁtarﬂaa% 18 \idter @S 1S .

descri be ove nentione Cl2. as turned out ‘to
be usef lessttean BB% by #ble) terthe dispiersien Iiquidst -and second vitri f_ i cation
terrper ature is at least 40C, preferably at | east 60C. : .

i Preferably, the SO, content of the first’ and the second amorphous SIOg partlcles |
isatleast99.9% by wt.

15 The _so[ids_ content of the _sli'_p oroduced by using such -pa_rticl_e's consists of at Ieast
£ 99.9% by wt. of SiO; (apart from the additio'n of dopants) Binders- and other -
| addltlves are in general not needed and, ideally, they are also not contalned The
content of metal oxide. |mpur|t|es is preferably Iess than 1 wt. ppm The degree of °
purity of the quartz glass for the sealing layer is normally higher than that of the ‘
20 quartz glass of the basic body In this body the SiO, particles are normal!y made
L “up of purified, naturally occurrrng raw materlal as.is descrrbed inthe above-
‘mentioned DE 44 40 104 C12.

It has turned out to be useful when the. drfference between frrst and second
vrtnf‘ catlon temperature is at Ieast 40°C preferably at Ieast 60°C..

'. 25 The greater the diffe_rence betWeen the -two vitriﬁ_catio_n temperatures, the easier is
 the formation of a dense and transparent sealing layer on a porous bas_ic body
witho'u.t_an.y' distortion or significant resintering. On the other hand, great
'differences.in the. vitrification temperature are n_ormall'y accompanied by

_differences in the coefﬁ-cients_'of thermai expansion of the different glasees,_Which



- 25 Th'r-,278rQ§:9tWr0the di fference between the two vitrification tgﬁﬁdr%ﬁ ures,
"the easier is the formation of. a dense and transparent sealing |ayer on--
~ "a porous basic body wi t hout any difét-orti on or significant resintering.
'On the other hand, great differences in the vitrification tenperature
are normally accorrpanred by differences in the coefficients of thermal o
- expangy ﬁﬂn%{?d@ﬁa%éfﬁé D88 BiebS e Z8h&40n ¥oREdddsds oali 10 in
turn woul d have a disa vant ageous effect on the adhesion of t ense
 seal i tayers. ahfe diffefiéneednthe vitrifueation teieeraturs isitbas pbefetabtrpaohhrgherr s thus.
pr ef er abl t higher - than 150C. In this connection it has turned out to -
“be ad i@@ s ‘when the dried slip layer 5is vitrified by heating to a -
_tenperature rangi-ng between 1000C and 14606 preferably between 1200C
and 14dffs chiindRioRIEHA tu’t‘taed Péttotb’é?ad‘\ﬁﬁta erﬂﬁsaxﬁrﬁmgﬁfthé Hﬁeﬁ%ﬁg‘ta dy is.
~opaque and thus renains usely rerlective ereas t I ng | ayer
I's 9 iddtrifiddthy heatthenee wmberatune vanging petwesn POOWT and 1460°Conpl et e
transparence of the sealing |a is the preferred 10 enbodinment if
enpha®referably betwasn R Conki ‘@0 Cabsence of pores and high resistance to
etching of the conposite body to be produced I't has turned out to be -

ad"a”it"tg Qs'éntl’d“%tttﬁ?ﬁ 3&1’:515%1%%’{!'1@ bgg.sll ré‘%gﬁqﬂ@ ﬂH}ihgﬁ}"r@ﬁHm@Ody

~during rmati-on of € Second
o slip db‘fu%ery fefidctive, wtere@enﬂw sealrhgedy@“ﬁssmteedyto bedegrigedand dithibat t he slip
route, as has-been described above. The conposite structure of green
body AnY OPEN Poresity: The conmieteitranspaeanceafitge ﬁeahramiayar isthe preferrer:

fiqQ erat 30C, the slip.

o2 ERBEleh fimB b  hirIASEb SR, BETBRS b or SRR o e

gf eenrdpstings td etchﬁ‘@dzfrtﬁe CORbLRe bHGV(t@beCp?bduc?eél ngle vitrification
_process i s needed f nakrng a 20 conposite body consisting of basic body

~and sealing layer. In an al ternative and equally preferred variant of the: .
met holf,has thens tﬂddyaeoadva@mwsqdwnﬁtednasgeb@dy [prrresnnt asatneeo®r mation

' gt;] ;hgée}gvpﬁy quqﬁﬁghgﬁ ﬁ) t%]yet he second slipis her e appI ied to
| A slip Iayer made from the second sI|p is applred to the non-vrtrlfled green body
15 produced via the slip route as has been described above The composde
; structure of green body and slrp fayer is then vrtrrt" ed Thls method varlant has the
| advantage that ata grven vrtrrt" cation temperature e. g 1430°C the slip |ayer is. -
_ atready vrtrrﬁed intoa transparent sealrng layer whrle the green body strll remarns
- Opaque. Hence only asingle vrtrrt" catron process rs needed for makrng a

.20 composate body consnstlng of basrc body and seahng layer

_ 'In an alternatlve and equally preferred variant of the method a basm body of

0 opaque quartz glass is present in the formatton of the slrp Iayer

} The layer made of the second S|Ip IS here applred to an already pre-vrtrrfred basrc
_ __body This variant of the method permits a precedrng and precrse treatment of the '_ |
25 basic body .t_hat_,rn the case of a porous_green _body would not be po_ssl_ble wrthout

- difficutty because:o_f the mechanical low stability thereof, To be more_speciﬁ_c, the -

~ basic body is con'ﬁgure'd as a thin'—wa.|_|ed,f opaque,_mechanically cut or ground.

o plate.



' body Tt%@Q/%eraFnt of the method. permts a preced| ng and preci se2611 09
.treatnment of the 25 basic body that in the case of a porous green body
woul d not be p055| bl e wi thout difficulty because of the mechani cal | ow

st abi i
-athln

ty thereof. To be nore specific, the basic body is configured as---'“

wal | ed, opaque mechanical |y cut or ground plate. 270 040 WO

26.11. OR melHodﬂvmmw prefeiradtin ummrmb&ramﬁ)arant\deenhgtmms &mmf @nt’
~sealing | ayer is fornmed.in" successive order by repeating

above- nEICERIRIE atstardy repepiing the abmf%m)entlened mﬁtlactd §te@sS(biend| (8} r’(h%ut ion

of the:
a flner
or der,

. coarse
¢l osed.
the sl%
makes |

AR At a B T B8 e e SREa B BRI mBle BB Ve

Wb %\%?@QQ filler BrARIAGon.f i rst used that contains relatively
-particles, ereby open.pores existing in the basic body are

Thereupon further sli p layers are appl ied once or . repeatedly,
ol hmseajmgllayemgMememdhgped mlsuecemva ordes, with @ sticondidhipthedng Thi s

bui 1a 1075 Sttwﬁhégn e ”fq?ws[m%séﬁga vﬂersﬁtﬁﬁﬁﬁio‘téﬁeeéieiitr% AR

| ayer t

"After every a

it has
consol’i

RAL b %eimfd e on T?fé’r’@]ﬁjp?cﬁt ?urltﬁé/reéhg‘g’?g@rssa?@%pﬂte d egrdr' es.

p’layer l'ayerI's However ,

trepeaédlyothe slip belngl distingeashad wnarﬁnehpasttdl@sizeyhstnbetlbheTh\taI l'y
dated at least to a slight extent. - though consolidation: need

here notm@l@%lépesealwprpauee§woath syifagas. This preseduredssujiedto haild

ol LhSrIBloRIb AL s 5 RES 0 L Bl Fo MR B o

an_opaqug infdrtfadRstbahger e Ep&dial [sropbhRisi ¢ quartz.glass with high

refl ect

ion in the W wavel ength range is forned between the basic body

and the seal ing layer.. 20 A hi Bh reflection in the UV wavel ength range

(e.qg. off ftﬁrr%femanplmem qitbe §

of puri
nor mal |

pAyes, tald davey isddednHeweremd tyasﬁtugmedjegr ee

P36 o HieR o st st oMLY PORRERLS et i 82,

body, - scslightéxtehe- ibtigh dapRlidatidr s REre @t RC&ArABAIdut k& SublY an extent

15

that the_r_e wili be transparence.

, 'Pa'.rticularly' W_ith respect'to high reflect_io'n in the UV wavele_ngth range a method |

: vari'ant has turned.out to be useful in which an opague intermediate layer of

synthettc quartz glass with high reﬂectlon in the UV wavelength range is formed

| between the basic body and the sealing !ayer

20

25

A'high reflection in the UV waveiength range (e 9. of more than 90%)
presupposes opacrty and an extremely high degree of purlty of the quartz glass
The Ias_t-menttoned prerequisite is normally not satisfied in the case of the quartz
glass of the 'basio bod_y,' S0 that the basic body is then non-reflecting in the UV
wavelength range. In the method variantl an inte'r'mediate. lay'e"r‘is produced on the
basic body, said intermediate layer satisfying both of the above- rnentioned

precondttlons Punty is ensured by the use of synthetlcally produced SiO,; a mlnor

| contamination with lithium oxide should here partlcularly be mentioned. The

content of lithium is below 100 wit. ppb preferably less than 20 wt. ppb. The

| - opacity of the mtermedlate layeris e.g. accomphshed in that the amorphous SIOQ



- rectangl e

wav el @ZStQﬁerr%e. In the nmethod variant an internedi ate Iaye'r_2f351_1pQ%duced
on the 25 basic body, 'said internediate | ayer satisfying both of the .-
above-nmentioned preconditions. Purli2ty is ensured by the use of . .
- syntheticall'y produced Si@2; a mnor - contamnation with Lithiumoxide -
shoul d here particularly be nentioned. The content .of lithium | s bel ow ~

100 Wyrap AR rf)fsetffﬁfs@ﬁ'td de%FatryE%o%Q?]éﬂ%rarﬁ@d)ﬁndfo? in SRR r Sy

i nter ayer 1s e.g. acco at the anor pl ous 02 270
040 V\@r@ﬂi riutiesr of-Sid2 ngnapaitiatesane issdet ds ¢he skip requestiani vel y
coar se- grar ned and/or in that no or only a . -small nunber of Si02

I dtoth t ']y f f.
D s SRS ke Bl e PR RS Wi, Cone ok
1 eact LypShERIAJRF 9685 eBEl g ohdediédia a8 tiried dift 5 b@dY ant ageous

when a’ dopant at en etch resistance o uartz glass is added.
- to thedsastagdogs wnenSudepdrttehatcmmahseatrm etchn'esrstancer dffcpeetx glask is
rare-earth metals, said nmetals being norimally present as oxides or

ni tri @8ded i heesepeadidlingl ass. 1t has turned out to be useful when a

pl at e-shaped basic body is used and 10 provided with the sealing | ayer :-

The D316 bbarts R BLAIARAIBR0f PlithFe BhnR eilRo SaprlyBRATREIg (11 N0

pl anar sur ac bt ai ned .

t hr ougbrrhity prélsipt eeexides@tnhﬂdes Thmerdtetr& dlasgnis directly predeter mined
by the slip casting process, it is subsequently produced by

nmechani cally treating. ‘'the shaped bod)&ang obtai ned by slip casting. The
surfa!,tehf@f ugnes. Mstpcb%'éﬁif“f‘@h% awafesheged pasic b?ﬂ)p'érltsetﬂr afl a sealing

)ﬁfg gromeeéﬁfftﬁ%géélfﬁ%ﬁ% one or two of the plane surfaces are here

a Sea Font faces i's here also possible for specral'
applrcatrons The conposi te body. obt ai ned according to the nmethod is

pr ef eMhblbasisiestyis Here Wesartlasct plate Soarkpdesitat geahepgdringf | ect or s have "
~al'so been produced for use in ' seni conductor manufacture in that an
_opaquéetaaaglezclgcrleser thedike) withmlrnar swrfapes.randsit ifegbi@inad hhrardpmee nt plates

! of q”aﬁé %agn metﬁog ‘t’he pfa(t’ c?r?n' rts direc'tly(ptrejdeetermrned by the slrp castrng
o process, or it is subsequently produced by mechanlcaily treatrng the Shaped body
15 obtarned by sllp castmg

| The surface of the basic body is provuded fully or in part with a seallng Iayer
preferably at least one or two of the plane surfaces are here sealed a. seahng of

 the front faces is here also possrble for speclal appllcations

| E The composrte body obtarned accordrng to the method is preferably used asa-
20 reﬂector So far plate—shaped reﬂectors have also been produced for use in
' semrconductor manufacture in that an opaque quartz glass plate i is fused at both
s:des wrth transparent plates of quartz glass and the composde structure is
: subsequently etongated This procedure however is very complrcated resultlng
'. in slrghtly corrugated surfaces The opaque quartz glass pfate obtained accordrng :
._' 25't0 the method of the rnventron is suited for reptacrng opaque quartz glass p!ates of

' a sandv\nch structure



subsequyplgﬂ%v\@lgat ed. This procedure, however, is very conpl i'c%ﬁ-é?d-pg
_resulting in slightly corrugated surfaces. The opaque quartz glass plate
- obt ai ned according 25 to the nethod of3the invention is suited for

repl acing opaque -quartz glass plates of a sandwi ch structure. 270 040 WO
~26.11..09 -13 In this context it has turned out to be particularly. :
advant aggrems coRfixt itlHas tHATBROSHHE HaQshivhiaAP advaRfaR)ebds W fhet he sealin

| ayer -conprises a plane . surface and Is elongated’in a direction in

par al | elcompasite hedylvemeh fsipforiced Witk theosgaiingt layeodymprsesg plane ane
surface serves here as a preformfrom which ! copposi te plate of

o oot o NAER D15 PIHaAAL IR TESHOHE PRTaIR wih e RERe Hac, he plate
~being particularly distinguished by a dense and smooth surface. - :
Enbodi mefe o dnvie Nt Qe SR Al A2 Re W N & AT, EA| 4D

ref erence t%omgon%%MnﬁésM gﬁ% [ga@(?gy\nﬁﬁ%eeéi@'lr\\é\ﬁhqfégﬁ a{é hé;'ﬁfee??@?grﬁgﬂmwﬂ’!dr?

det ai | 5 iancdriipésifpuplatd obpridatpranined fitdl aifiefgiopacandedwreby ekingakion] on of
a raw material ~ conponent to be used for naking a slip for_ producing a
seal i ng thapiate being pardiculadlyisfinguishestbyse dgnea megseeethairfacgnd Figure 2
a quartz glass plate for use as a thermal radiation reflector in 15

~semi conduct or - manufacture, in a s%ﬁﬂ@g‘%ﬂ | lustration. Formation of a
pl at e-shaped basi c body (Exanpl e > is.made fromwater and Si 02

o ticl d h i zed .b t. grinding,,- i bed in DE 44 40 104
R Fol [T RieriaT Shal GG R ofttingd in Mo geli Wik RSferdi® o o at 14400 a

Pl at - ShansshitiohtLa sl aRRgNIrRY DRARNANGHAR!ShorReudiain §p formed from this

slip with di nensions of° nm-and a thickness of 2 nm The _
spectr@l transmissi.on of the opaque quartz glass in the wavel ength range

bet ween 200 nm and 2650 pmigs. | ess than 4% Munufacture of the slip for a
el | o FIAYER 1A 2 poraeh ob e Sick Fritide s distlloni revuieletile seal i ng
layer .. .F_'- g- | SQBHﬁJoﬂent to be used for making a slip for producing a sealing layer =~

(befo_re the addition of SiO; nanoparticles); and

Figure 2 a quartz glass plate for use as a thermal radiation reﬂec_:tor' in

15  semiconductor manufacture, in a schematic illustration.

Fofmation'ofa nlate-éhapéd basic bodv (Example 1)

A:"slip is made from Wéter_an_d SiOz partiéies and hro_mo'genizedb_-by:Wet_grind'ing, as
'des'cr_.ibed in DE 44 40 104 A1. Following the standard mold casting, drying and
' _sihtéfing at 1440°C a--plate_—shapéd sintered body of opaque quartz glass is -
20 fdrm_ed'from this slip with dimensions of 400 x 400 mm and a thickness of 2 mm.
| The spectral transmissioh of th_é opaque quartz glass in the wavelength range

 between 200 nm and 2650 nm is less than 4%.

MariufaC_ture of the slip for a seafing layer

A further slip is made that'serves to produce'the sealiri'g-layer. Fig. 1 shows a
. 25 particle.size distribution of an esséntial raw material »compo_nent of this slip. The_
volume fraCtion._\_/ is plotted (in %) on the y-axis, and the particle diameter D (in

*um) on the x-axis.



25 palTPA4d WiQe di stribution of an éssential raw material corfdidf of

this
~the p
- This
Si 02 -
 distr
—at ‘ab

slip. The volune fraction Vis plotted (in.% on the y-axi s,
article dianeter D (in pn) . er4dt-he x-axis. 270 040 WO 26: 11.

raw naterial conponent consists of spherical, synthetically - pr oduced

particles that-are di stlngwshed by a rrultlrmdal particle s

TS R i BBt Ut ML D lcalVProd sl

and. -
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ize
but'i on
of '

ar oungarics thBbake BRUhGBICRE BY : aQﬁmlﬂﬁthéllal partitdd size dﬁﬁﬁbttl@cbmanthta 15 pmis

desi

gnated hereinafter as RL5: Further raw material conmponents-that show

D50 v&elatively ngrigmw masinpyim aﬁthemzedtstnmﬁ@mateahwt ﬂﬁdtre(lasoz\@h@n)sar i butions
ans in

of wh
‘parti

i St iK' OO, WIG of 1899 RS dmédméf&ﬁéﬁétrtﬁbﬂ pm are used for 10 making

“the s
R40;

met-ho
conpo
the c
nanop
as,, p
follo
R1305
‘n2/.g-

solid

shPoftefy ST 45 ieBloe 't ARER SR it b Bl oot

e size:

lip. Said raw.materi al corrponents are. desi gnat ed with RS, R30 and

o respectively, depending on their D50 value of the nmain maxi num Sai d
~raw Fattber Ew matpmimmcmeetadhat/shmwlqso valearatd fum, 30 pov apt46rjimat i on

d. The ent ont am nat.ion .of the, purified raw materi.al
b 18 paricis, Stk s Eb P GTIMHHE PES PSSR SMYACHO thoSeShERRIR: a1 | y

art’i ¢les I'amet er's aroun
padigknsiee sistribatiorantth @k&dndanﬁ axifrauh a&ttmd alpm;carpmedtfer

?ﬁ %“Rwh‘?ért ﬁr%%nh?n ESQ&U d?%tjs%.dtaw Hﬂaiaﬁét%on%frt’e?l‘(sehavébggh a

at ed-

The

wi ng reci pes have turned out to be useful: Recipe 1 20 Rao 250 ¢

owking the shipo Sgidiawpaterial §pmp@aem§cﬁrg %Stgna&e@aﬁhd%a fRscandrea of 60 |

g 50l VB3O8 B 5 PR 08\ s REFRiF HIAm, SSRHGY 9 1 @

. material components are prevrously cleaned in a hot chlormatlon method The

: 'content of contamlnatlon of the purifi ed raw materlal components is low and is on

| 'the Whole less than 1 wt ppm ‘Especially the content of L|20 is less than 10 wt.

15

ppb.

Moreover S|02 nanopartlcles that have dlameters around 40 nm and are

'deSIgnated as ,,pyrogenlc silica” are added to the raw matenal components '

The following recipes have turned out -tobe-useful: :

'Recipe 1 -

20

Ro = c2509".
Ris 5009
Rs 200g

' Pyrogenlc s;tlca 50¢g wrth a BET surface area of 60 m %19

- The sard components are dlspersed in pure ethanol resultmg in-a soilds content o

- 25

-of86% bywt
 Recipe 2 _
"R 400g
Rs . 90g

'Pyrogen'i'c silica: 10 g with a BET surface area of 200 m/g



- Reci pe 2?7ﬁ1054(hmpg ~R5 90 g Pyrogenic silica: 10 g with a BET sG-4t09
~.area of 200 nR/g 270 040 W 26.11.09 - -15 The sai d conponents are
~dispersed in pure ethanol, resulting1:-a solids content of 84%by w.
‘Recipe 3 R15 270 g 5 R5 359 Pyrogeni c si lica: 4 g with a BET surface
-area of 50 n2/ g The said corrponents are dispersed in nethanol with 70 ¢
- ponS|I I li ps

pr epar eg In H-EBﬁq o) sgé\r;e;dttg |xo Bﬁﬁe/%@ﬁgyf 5e§mﬁ_n€'ir9? s\‘:lndé%éﬁfén?

adapt ed df<84B’ebsza\£tt and spread, and that: i s why they are partlcul arly - vel |
suited for processing technlques such. as i mrersion and spreading by

doct or | ade (di spersion coating, stripping, scraping, filling,

dr essi nﬁ&%@el ing, or the dike). In each recipe the grain sizes bel ow
© 30 pm aq;gount for ot3ey | argest volume fraction of the granules. 15

Manuf act Ufe of a con‘?om te body consisting of sintered body and sealing
| aver. 5(FE)<aan e 1B5‘I§1e above-described pl at e- shaped opaque sintered body -
(basi c body)’ i'mmersed for _a few seconds_ into the slip according to
reci pe fyr%ﬁ?@clséti?@s‘ltg)wtth@ BEDsheareares oB5QA f%r m cl osed slip | ayer

st oS e d e b IRt d il SRR TR o o
t he et h%ﬂhs'gbﬁtéilﬁll§g3%lmpw{ ayer i's without cracks, and it has a "nean
t hi ckness of slightly less-than 0.9 nm The dried sI|p |l ayer is then

vitrified together with the sintered body (= conposite body %‘_ in a _
o vitrifickd biohtwﬁllﬁbdlpswepa@dtmrt@smayf$nceNadhptctropB: behavaw Batﬁllﬁgup to

10 are adapted to be cast and spread and that is why they are partrcularly weII
suated for processmg technrques such as immersion and spreading by doctor
" blade (drspers1on coatzng, stnpplng, scraplng, fiihng, dressrng, trowellng, orthe
like). tn each recipe the graln sizes below 30 MM account for the Iargest volume

fractlon of the. granules

15 Manufacture of a compos:te bodv conSIstmq of smtered body and seaimq Iag@r

gExampIe 1)

The above—deScribed. p[ate—shaped_ opaque sintered body (basic body) is
“immersed for a few.se'chds'-ir::tO‘ the slip according to recipe 1. This leads to the :
- formation of a uniform'do’sed slip layer haVing a thickness of about 1.mm. This
' 20 slip |ayer based on ethanol rs first dried at room temperature for about 5 hours,
- with evaporahon of the ethanol The drled slip layer is W|thout cracks, and it has a

mean thickness of slightly less than 0.9 mm.

The dried slip I,aye.r is then vitrified together with the sintere_d body (= composite
body)in a vitri'ﬁcatio'n fumnace. The heating proﬁl'e comprises av'slow heating up to
25 400 °C and a hoidlng tlme of 2 hfor removmg hydrocarbon re5|dues
Subsequently, the composite body is heated within one hour to a Iower heating
temperature of 1000°C and held at sald temperature for 2 hours, and it is
subsequently heated for four hours via a second flat heating ramp to an upper

heating temperature of 1440°C. The hold.lng time in the upper heatrng



25 4087€04RdVE hol di ng time of 2. h for renmpving hydrocarbon ré§ild@3.
- ‘Subsequent |y, the conposite body is heat ed within one hour to a lower
heat i ng terrperature of -1000C and-Hél-d at said terrperature for 2 hours,
and it i's subsequently heated for four hours via a second fl at heating
.ranp ‘to an-upper * heating tenperature of 1440C. The holding time in the

upper r n the _
enbodté]ﬁ&e%ﬂaﬂ%ﬁ &?ﬁ%?ﬁﬁg&ﬁe%ﬁ@me&f@%ﬁﬂ ! éﬂgﬂjt\e(ﬁ)-' Wt\};?ﬁég tJgeal ing
| ayer obtdin asdating saarents pansgarest @fd frobbf bablaled alntisitwuaemrtyyslaboabout :
‘the density of quartz glass. Its direct spectral transmission in the

vavel Hiedensityaiguiapaiaiess: ltsstrashepsmiral dosmssien Bhibeava@en@baci ty and

BRI e e P B A e S éuZl‘?lf
gl ass trahsmRssiorpehperintenld body afe iihahgege to a sectional illustration.

The - plate 3 consists of a rectangular basic body 1 of opaque quartz
gl ass, which is surrounded-on all sides by a crack-free and

" transhig. e%slsrmttweenmn@sﬂeabmy ahtainedvinitisis Way lorthwfprnmba comtasher at ed

t-hi ck th f S f | t 1.

 thi ckfds¥ ghhss Hﬁ%ﬁdﬁ?&fﬂgﬁi@ﬁ?ﬂl NBrgenge i seai Pl iNys aieﬁvﬁ Ren 4 mm
The mBafe b%egtt@bﬁﬁrsa @liat Basie Bk NGof ue?%trh réf njkh i S

~di sti hgui-shed cratks a nechanr cal

'propestmre&ndéchbnatlrslmmnd cranktﬂnesandftramspatent@r@sseallrtg lalyemB a high
resi.stance to dry etching as 15 conpared with the standard- :

1l dér Wﬁ@hclérﬁra‘l"lf|"h§nrﬁ><66§§@t%ﬁé@“‘@ﬁst"h@eE@HlﬁedahEﬁ?@PBF QHH{ﬁtr@é*Pgre -
E
bove N heraIL o BRFRP pie gt Mad B el €A R B AR, "y

however al so serve as a preformfor making a 20 corrparatrvel y large -

quar t Thglmesn llyat thicknesbaf thd séalingl lagee ésloiBmm. thiis eiistinguighedady el to the "
plate .surface 4 .in a hot chlorination process, as illustrated by : :

di r ectheoakgencgraf ofacks. anddbraﬁhsrg@ahanemc@anw@hpmqrtbssm the quartz
9l asscgllrgspeon?d t%rtﬁogg E)l(\ﬁﬁgrtz 5% § It shows a high resrstance to dry etchrng as

15 compared with the standard ﬂuorrne—contalnrng process gases of the

L]

semlconductor manufacture

| Elongation of the composite body

 The composite body 3 can be used in the above-described form di.rectl'y"as a
- thermal radlatron reflector It may however also serve asa preform for making a
20 comparatrvely large quartz glass plate in that |t is elongated in a direction parallel
- ‘to the plate surface 4 in a hot chlorrnatron process ‘as rllustrated by drrectronal
arrows 5. Advantageous elongatron ratios for the quartz glass plate 3 are between - ”
2o0r5. '

Manufactur'e-of a 'plate-shaped basic body (Examgle 2) |

25 A sI|p is made from water and SrOz partrcles and homogenrzed by wet grrndmg, as | |
is descnbed in DE 44 40 104 A1 A ring- shaped green body of porous SiO; with .
an outer drameter of 300 mm and a thrckness of 20 mm is made from sard slrp

: after the standard mold castrng and dryrng



Nanufactz:(peodcﬂ V\éopl at e-shaped basic body (Exanple 2) 25 A slip i20- 1498
fromwater and Si02 particles- and honpbgeni.zed. by wet grinding, as is’
described in DE 44 40 104 Al'. A ring-bhaped green body of porous Si Q2 :
with an outer dianeter of 300 nmmand a thickness of 20 mmis made from
-said slip after-the standard nold casting and drying. 270 040 WO '

26. 1. O3vanJoVRas STHIRLAE rdageERaRbEapody (Example 2) A slip

~accordi r : rface of the annular green
body.  Sai d sti p shows a relatively low viscosity and can be easily
applied Aogzlus peerdingoto retipes3 isoappiied tathé surface of the amngar gieen tedy. ng a

t hi ck ‘ The, sli.p 5 di f idy b
e’ por Soaid i Shohs 2 TRuERE o eSub ALodt ba Gesly BaPie phabisrtegr o:
arvi ¢
oo o iz i 2 8hforr 898kl 4l ¥el6g AMfickedd dbolfpafint THE RIS °

~ toget: hanawﬂsbliﬂlfmsg.reeyeramdmbecauaethé pofousagreen bodyrabzoebs Jant ofiead i ng
~profile corresponds to that as:has been. described above 10 with

r ef er endigUith Frallammgaths canplate %lrb&th@rﬁlﬁpdﬁy@ﬂiétw*thwt fAdSngndithas @ t hree
hours .at_.the.,u L n e fo 1440C. Slip layer and green :
“body. ar é“e?'hgh Stslc‘t? Brcggrﬁqﬁf%( %Eﬁl'g %F@en body is now present as an
opaque -quartz gI ass, the spectral transm ssion of which is less. than 4%

~in the etttre/@n@@sﬁpmvea:s mewe\hmneatto%aneﬁwutﬁymgmr bé@nrr\taertﬁﬂmdnayer i's
-present as- a-transparent and 15.bubbl e-free sealing layer ‘with a

" thi ckneddrmsicealbbetheatiag. mﬁletogrr@enenctsftcsthaapsmlhmmtqscnbedtab@ae Wi th
t hat t.z gl a t . h di t t th
wovel Shatitterfsticads ExBimin o, Wi dnsiehest ke bbbt il & 1
thi cknegg, p éattmppérthéaimﬁ téﬁtb@%hr%‘@ﬁ@b t:h%h%ltéﬁétfé‘n gtanma@ a

hi gh resistance to dry etc w th respect

- fluori nethemvttaﬂed ngrrptetelqs?he@s@a: bm$mmMr3s arramatme quartz The
resultin ngosﬂe body can be used as a flange for chem.cal @ 'react ors_

or-as a e\sﬁe@tralﬁansg}lsmgngf @l}pg:h/@lg@ tjr@ngg% in the above-mentroned
o wavelength range By companson the sllp Iayer is present as'a transparent and

15 bubble-free seahng iayer w:th a thickness of about 1.5 mm. fts denSIty is
approxrmately ldentlcal W|th that of quartz glass and st has a dlrect spectral
transm|55|on |n the wavelength range: between 200 nm and 2650 nm above 60%

(based on a thlckness of 1 mm)

It is distingUished by the absence of cracks and a .h'igh_ resistance to dry gtching
20 with respect to the standard fluorine-containing process gases ’in._‘s‘e_nﬁ_f_i"dond uctor
manufacture. The resulting composite body can be used as a flange for chemical

reactors or as a single-wafer holder.



-18 Pa¥eMOdVA ns 1. A nethod for producing a conposite body 263hQ basic
“body of opaque quartz glass and a dense sealing |ayer, “the ‘et hod .
conprising the following steps: 518a) producing the basic body by usi ng
~a first slip which contains a first di spersion I|qU|d and-first :

anor phous - Si Q2 particles having particle sizes of not: nor e than 500 pm °
~particles with particle sizes in the range betvveen 1 pmand- 60 pm
accounting for the |argest solPatentGlaims fraction, which contains a
first quantitative anmount of SiO2 nanoparticles 10 with particle sizes of

- th 00 d ch di st hed h '

' viGtS?i fi iat’#gﬁtﬁl 2559%9 e@@%ﬂr&%ﬁﬁ@%a%ﬁ g‘?(ﬂ)gé\?r‘?%‘ﬂ"%ont ains a - |
d di : :

© parere 3 S s A hdoRSE scfi R THE RHEHD Soffbrifid e Blopg N9

- the range spggsreen 1 pmand 40 15 pmaccounting for the largest solids
vol une fraction, and the conposition of which differs fromthat. of the

o first sli Ra%ro'd@réﬁg (1B baR!bddy by GSha i rsPIRPRARA GG ey arount of |

Si‘02 nanopafrticles which in the range between 0.2% by wt. to 15% by wt.

s greater ttiapersien IﬁqUIdtanddmsiramorathous &@@pattlc(dsabmdn@aemctlemesn t he

total solids fcontent) | St n ui.shed Bé a second 1 ower -
f

~vitrificati o ‘Er%%rﬁéhﬁ?é 0 F('"B)pEHP Sﬁd’f' lighe; S2§SdPeFABERt he second
~slip on a sugdgeanof i, '}ﬂ}(ﬁ@@gfv\a tlnﬂrféfrtﬁgf lllb% L-.élmé ﬁ{nee (d) and

: subsequently V|tr|fy |on dense .

seal i ng | ayefractidm, whﬂh@orttamb(adfn@t:qoamitaﬂvé en@batmsnozqtmmrmlesed in
that -t he -second sl p contains between 0.5% and 8% by wt,, and

~pad®i cul ar | ywith padici®bizes pélassdhan 190 nm, and Wéwb g gistipguisheddsy & 02

: nanop_artlcl efer{R ervﬁ)rrt“ctattll%n gm%laratar%l i-ds content) 270 040 VO 26. 11‘09

(b) provrd:ng a second slip which contarns a second dlSpGI‘SlOI‘l Ilqu1d and:
- second amorphous Si0; parttcles havmg partlcle 5|zes of not more than
100 um partrcles wrth particle s12es in the range between 1 um and 40 )
15  um accounting for the Iargest sohds volume fractlon and the

composition of which differs from that of the fi rst Sllp at least in that it
contains a second quantitative amount of S|02 nanopartlcles WhICh in

- the range between 0.2% by wi. to 15% by wt. is greater than the first .

quantltatlve amount (based each tlme on the total solzds content) and

20 | o ' R Wthh is dlstlngutshed by a second Iower vitrifi catlon temperature

: (c) producmg a sI|p layer from' the second shp ona surface of the basic:

body drymg the Sllp layer, *

- {d)and subsequently vrtnfylng the sltp Iayer wrth formatton of the dense

seallng layer.

25 2. The method according to claim 1,‘chara_c_terized ln that the second slip
contains between 0.5% by wt. and 8% by wt., and particularly preferabty-
o between 1% by wi. and 4% by wt ‘of SIOz nanopartlcles (based on the total

solids content)



.19 3. MO WMAWR according to claim1 or 2, characterized in 1211 0% he
-second slip anorphous Si02 particles with particle sizes in the range -
between 1 pm and 30 pmaccount for TT%"Iargest solids volune fraction:

4 The met hod according to any one of the preceding clainms, characterized .

-5 that the anorphous Si 02-particles of the second slip have a :
partlcl € 39.ZFhe thethad BotdramgMal b $ oi2s chagicterhed ihtthat iRtAe\sdlcoadof - | ess
than 40 pm  preferably |l ess than 30 pm and particularly preferably |ess
than 15 pm $ip am@rm’@tuso“doaw@tﬂcaewlthcpa@tldeﬁms iniiae 5098 bebweemtiat the

- anor phous 'Si I p rticle size .
~distributi ong%p@ "‘§8?t‘d”!§9é‘itthﬁgﬂ ié‘)@{? ‘é"’\z@@eft/%tf?g greater than t he
D50 val ue of the particle size distribution in the second slip. 6. The

‘et hod aceRr fih@thetRodBrcadhclo dfieoms 6FB mgcédlﬂg@aln%h@haﬁc@émi&ﬂml n
“that the second anorphous SiQ2 -particles have a nultinpdal particle size

di stributi onthahlthewalaofphmts Sitxipaaticles of the sgconddilipthaviewa partiq@sizeval ue)

: '|nthe|5ra ofO m f er abl 3 and with a
“second IT&XI ttUH p 5%@@@@%%%5 r)éaluepggfﬁ gﬁ@%% to 15 pm
7. The netho It acterized
in . that at EeaSthq?/g%tﬁﬁ §@¥J{r9t gﬁ%@?@ﬁ%?@h@%a@% o es of the
second slip -are nade spherl cal. 20 8. The nethod according to any one of

t he preced. n§he hathed actendirg tor dlaieu 4] martahtetnzed h ﬁm&h@@%cbphmus S, t he

-anor phous. Si 02 particles of the first slip are roduced by wet grinding
Si02 start gP%‘ﬁ'Gl%@ ah%?é?tes"Br*@é’@rﬁp@ﬁqc iz lisity) Utf%‘rWh'CQ EgThe met hod

orTHD 00 o aRaef by - R e e L GABE S Bl 8, 1

: : (WE‘I ght amuﬂtstnﬁutbhenﬂt@aewdsliﬁ es and the Si 02 nanopartlcl .es together) .

Is -in the range between 80% and 90% and preferably. at I east 83% by Wt .
270 040 WD 26.11.09-. -20
6. The method accordlng to any one of the precedlng claims, charactenzed in -
| that the second amorphous SiO;, particles have a muitimodal partlcEe size
dlstnbutlon with a first maximum of the S|ze d|stnbut|on (Dso. value) |n the
_1'5. ' range of 0. 5 um to 3 pm preferably 1 um to 3 um, and W|th a second

maximum in the range of 5 ym to 40 m, preferably 5 um to 15 p\m

7. The method according to any one of the precedmg clalms characterrzed in
that at least 90% by wt of the amorphous SiOz part:cles of the- second sllp |

- are made spherlcal

| . 20 - 8._» The. method aocordlng to any one of the precedmg olalms characterlzed in
‘that at’ Ieast 50% by wt. of the amorphous SiO; partlcles of the ﬁrst slip are
~ produced by wet grinding SI_Oz start granules and are present in spl:ntery

.~ form.

9. The fhethod according to any_.one of the preceding claims, characterized in
25 that during prOdLJction'of.the slip layer.the 'solide oontent of the second slip
C (weight amount of the Si0; particles and the '-SiOz_.'nanop'articIes together) is

in the range betwaen 80% and _9'0'%, and preferably at least .83%'-by_\ttl’£.



10. TREOPEON® according to any one of the preceding clains, 26.11.09.
. characterized in. that the second anorphous Si Q2 particles and theSi®2 - -
~nanoparticles consist of synthet+@0Si®. 11. The nethod according to any -
one of the preceding clains, characterized in 5 that the second _
di spersion liquid is based on an organic sol vent, preferably on'alcohol.®

char act Vi e HOREORAE f AR oRBDrBe biReRIEFRHINY afhdtRrzedin
anor phous tRaidResecond bewrplsous$i0qasticle’ adldhbdBi nandpddicleBhe et hod
according to any one of the preceding clains, characterized in that the
di f f er enccopgishebsynthetic Skhd second vitrification tenperature is at
| east 40C, preferably at |east 60C. 14. The nethod according to any one.

—of the [ |81 1B i | I ] yer is -
i triti o Pl Rcling REBAT bRE 'of e pbodklt bl thaBuBldu PP
rangi ng - behyERe steORECdrRpersid® iguidns ehesabnyarbeiganrsoNeMD brafaehbly#40C.  15.
The method according to any one of the preceding clains, characterized in
that the IS@saleody is present as a porous green body during formation of
the slip layer: 20 16. The nethod according to any-one of clainms 1 to 14,

char act g LA tLha . basi. y aque. lLass i esent in. -
ohar ot g gkl ieoynd 5 B o BRABRGMATIE AeRISEh PR Poor o7
the precedhfiahe !SI0 eontehBbPiBeSrEEE tHE sddorb édﬁphb@@%%@ﬁhi@&aisl ng _'

| ayer is formed in successive order by repeating 25 nmethod steps (b) and
(c) of cl @tieast 9019% bywti cl e size distribution of the respectively used -
second slip being nore and nore shifted towards a | ower - 050 val ue. 270

-21 18 according to claimi7, 'cg(?r acterized

?ﬁ%\rﬁ .1 d'gg’glpgﬁac(cefd:pg}_oh gn{/r%hg%qthe‘ precedpr_%-qlg,lms; Qharacté_riz in
o - that the difference between first and second vitr_iﬁcation te_rnperature is at
least 40°C, preferably at least 60°C. | |

= "1_4._‘-"I'he 'm_e'thod'accor'ding ltO- any one of the pféceding:c'lainis, ch‘a'ra(_.:_terilzed in -
| o fhét the dried slip layer is vit'ri_ﬂed -ac_c'_o'rding f_o method step (d) by heatingto
15 a temperature ran_ging between 1 000°C_ahd 1460§C, p_referably_'beﬁ_rvéen
| 1200°C and 1440°C. S

- 15, The method a_cciording to a'r_jy'one'of theprécgding cllalims', charact_érizéd in
 that the 'baéic_: body is present as a pq'rbus_g'feen body during fqrrhation_of

the SIip layer.

20 16.The method according to any one of claims 1 to 14, characterized in that a
| _ basic body of opaque quartz glass is present in the formation of the slip

layer.

-17.The method according to any one .of' the preceding claims, characterized in

- that the transpafeht sealing Iaye'r_ is forméd in s_uccé”ssiye 'ordef_ by repeating

25 . ‘method stéps (b) ahd (c) of claim 1, the particle size diStribution bf the
) fespedtiVéiy'_Uéed sec.ohd.slip belng more and more Shif_téd tbwérds a lower

: '.D50 value



each.ti 24 Or40 Wik o by vitrification according to method step (d)2.6-1.LbogThe-
_method according to any one of the preceding claims, characterized in -
“that an. opaque internediate |ayer of- %1y'nt hetic quartz glass - with high 5 -
~reflection in the UV wavel ength range i s produced between the basic body
and the sealing layer. 20. The nethod according to any one of ‘the

precedlng I I he
etch resi s1t8 amée%oftm}ﬁgéﬁﬁgig;@??@ ag@aré?gﬁ?%tns%gmjbtg&?p@f@ 8 The

met hod accorehagime felloyvashky witrifidatioprassediing te meithed stepe(dact eri zed in
that the conposite body is used as a diffusely reflecting reflector. 22.

- The net ho COl’dl ng, to a one of . the recedl n cha acterlzed in
Chat "t he- e G matth adeditl Otwre%oa &%aﬁrd'@g&lﬂ'eﬁastrr tetized in .

vitrificati OtﬂaLQﬁ Bgiagﬂé"ﬁt ﬁff\@d‘ita Léf ritfistic &E’ar@f’glasg‘%vl d accordi ng’ ;

to claim22 ara ri ze In.t at t opant I's esent anoscal e
formamd is eflbeitdreih theddV wWevetprmtip rangesisgirodgced bet&ve%ilﬂhe?daslcabddw N:
~24. The nethod according to any one of the preceding claims,

“char act eri ze#nd the ?eQ?é'ﬂggal{ﬁrate shaped basic body is used and provi ded
with the-sealing layer. . 20 25 The nethod accordi ng to .claim 24, -

- char act efi - LS AkQVi i) the
seal i ng | a%%l)gf %Q‘setﬂg@% %%Zrd é}g'll%&d% e‘l}%ﬁ‘g@{’g?‘%‘%b@%ﬂfﬁ%ﬁ ’|nn_ .
Paf al | eI Wi tlhat b@lopbﬁﬂﬁhﬁ!hﬂherefases the etch reSIstance of quartz glass is added

to the second sllp

10 _'21 The method accordmg to any one of the precedlng clalms characterrzed in

that the composﬁe body is used as a dlffusely reflectlng reﬂector

.22 The method accordlng to any one of the precedlng clalms charactenzed in
that the first sllp has: added thereto a dopant counteractmg Vttnﬁcatlon mto

| transparent quartz glass

15 23.The method accOrding to claim 22, characterized in that the dopant is-
o present in nanoscale form and is selected from the group ccnsrstmg of
- SizN,, SiC and AlN '

_2'4.Th_e method -accordin‘g to any one of th_e_ precedlng"claim's, ch-ar'acter.ized in | |
| that a..plateQShaped basic body_ is used and'prcvide_d'-with the sealing- layer.
20 25 The method accordlng fo clarm 24 characterrzed in that the composrte body

: whlch is prowded w1th the sealing layer has a plane surface and is

elongated |n a dlrectlon in parallel w:th the plane surface.



