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produci ng a coated conmponent of quartz glass 5 Description
2N'nvention relates to nethod for producing a coated
Ck\uartz glass in that a base body of quartz glass is
%@koc“ha:;é has a coating 10 surface onto which a Si02 slurry |ayer
n@eiue\zﬂb ‘Ispraying a Si02 slurry thereon, drying the slurry |ayer
Binsii green body | ayer, and sintering the green body |ayer to
containing functional |ayer. Prior art Conponents of

are ysed r many applicatiqons, e.g. in_ lanp 1

0 as cl"ﬁﬁ&%&&ﬂf@ﬁﬁ%‘% 195‘305368&0'5%8%@? ohAuAHE Hass,
carriers for lanps and radiators in the ultraviolet, infrared and
vi si bl e sspectral range, in chem cal apparatus engineering ef. in
seni conduct or production in the formof reactors and apparatus of '
quartz glass for the treatnent of sem conductor conponents, trays,

bell jars, crucibles, protective shPesgsiptionsi npl e quartz-gl ass
conponents, such as 20 tubes, rods, plates, flanges, rings or blocks.

For setti i.al: C ' L ARL.OVI iven:
rochant car e angreinGotioaRieRte RE et Rl dBloiB e ifeog R
t he -conpogeattz giassfih ematrbase Bddy of Ybaitz Hresps providesd thaphadereshting
quart z %I ass conponent is_provided conpletely or partially with a

funct i dfaputfagepnteBicBd B0z $lurm laverfs arplinthby epraying= Hige skirprbeersm,
Thoa f . . . ; .
2oft eni ngOpLi HER b atetio Bplath cLorebhh oty 18y Bht Befifgiortant 1)

t he cont alayeato obtain alSiPesedtdigingfenclionadteyet. by way of a coating
consisting of a high-purity material, and a change in the heat
insulation or reflectivity by transparent or opaque surfaces |ayers.
2 areflector layer. The reflector IEI)(er 'Is produced by neans of a
slurry method in that a highly filled; abl e, aqueous slurry is
produced t hat contains anorphous Si02 particles. The slurry is
applied i Goh’rtmﬁemsrbf)ﬁu@"tﬁ?laﬁmaré aged fdromuhg applidaivmsol. (i Rigp body

of quartz gl ass, which surface is to be coated. 5 For the application

of thel$ WAy as slagddingdtabesnadhs. eyespiates. areblectos catriesaforjamps
oy ayers SEEDOEy Spayte . ! e
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| ayer andapparatussengiaseling st int ssrmitohduétor pradietioafih € form efyreactdrs and

opaque quartz gl ass.
paq a appara?us o? quartz glass for the treatment of semiconductor components, trays,

bell jars, crucibles, protective shields or simple quariz-glass components, such as

20 tubes, rods, plates, flanges, rings or blocks.

For setting special surface properties or for improving the given mechanical,
optical or chemical surface properties, the surface of the component is often
modified in that the previously produced quartz glass component is provided
completely or partially with a functional layer adapted to the specific purpose.

25 Examples thereof are the improvement of the service life by a coating showing a
higher softening temperature or better chemical resistance, a reduction of the
contamination risk posed by the component by way of a coating consisting of a
high-purity material, and a change in the heat insulation or reflectivity by

transparent or opaque surfaces layers.

30 A method of the aforementioned type is known from DE 2004 051 846 A1. The

publication describes the manufacture of a quartz glass component provided with
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The arorphotus Si 02 particles of the slurry are produced by wet
grinding 3i 02 10 granul es and have a meén particle size ranging from
1 pmt(/SO pm The solids content, the particle size and the particle
Si zle/h/ah stribution of the 8i02 particles of the slurry have inpacts
on e dryi nggshri nkage of the slurry |layer. The use of rather coarse

8i02 par t3 &festardayeti theirefiedtbeizgeyi i hus the risk of

the forma[];]%pg f . CL QCS};S during ﬁyi @o\%]?%@gﬁﬁ%%ﬁd%ﬁ%ﬁﬁng“ﬁ{w in
" solids con enp%ﬂ'?’@? Caaiabie jaskieous shumpisgroduded thamchatHes R oIl

good si nt3iOkL, parigda vy - : i vel mal | drying shrinkage,

so t hat hgzsr'blg urry mﬁ?laggrﬁégé%grﬁaﬁﬁgﬁar ioitae?“ércﬂy {@vertuthe surface of a

f or mat | oR3SF RadyKquaraass, whith bagabeRofipuashi-hat the flaw

behavi or of the known, highly filled slurry for producing thick

| ayer s mpg i Q43 . ar onponent surfaces or conponent 20
surfaces i F\?ﬁﬁ%@“%’oﬁ hogqﬁgfafqrgapyq:nsto B? bagethadlyt epr %liﬁg,@ﬂaﬁtﬁo%@étic@ﬂ%
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met hods 8Hpported bpraying, Ay coatpgl adabi.lity of the 8i
slurry, 3 %ﬁﬂ!ﬁfﬁﬂﬁ]aez%ﬁﬁi ﬁ FPESPN coating,are

10@&0.&@)46 619 Al suggest
nanopar t I (Y& etrahité §luRiytiayer igsirighitto fforme @i graeh bollhFayengry /f 0. 2% by

w. -to 183 total solids content. Due to the
addi ti on of@g%t'ﬁgﬁ'}g{ﬁggﬁg%%éefﬁ%% Igyere epacsie quast=ylags r at her

tends to %@E‘hp%vhst r;é(_:é;r al viscous thixoptropic characteristics,
whi ch i eUS br@apaitticlastof thé st teracts_the
fl Iowi g_\lg Qiaﬁufersoéﬂoaﬁﬂ‘w sur?:(fe?sf. Ar? e%ﬁ%@ﬁ{é@ﬁ%ﬁi@%&g §¥§2?
slurry layer is achrevadvifR Rattile sige parging iorpr qoeds 50esar Thedoigs DE
10 2005 @bdeidt]th ntig| ' l.Led together with a
toxt 1o a1 ary meahs notha s BN aeglirbdion 8EhaiShmnasicios o
cel I ul oéﬁe§kqm’p (P Padie osuthe alrging shhigkagabethe fiGH 'a[}%fraﬁﬁgu f
quartz ghfhey cbq /) ' 'egnate .3 wth the Si 02%? rey i ﬁgﬂied
to the ﬁgé%;ce to ge Zcé)%ﬁéﬁ &AH QNS thegdiving shrinksigetardthus The Sisk of
roced TEtion dffora ks f Jdvely thick, |ayers on
ngheldsu faces or. s ?facesmifgngwgggv ?@%@“ﬁ@f‘?‘?%{h' oligontent
dr awbac%f{)ﬁﬁ? Ioies 'Pé!%@iqréerlsofahnm fcal§ umesinew &l ddRf sih 'grl§eHaQ/H§ r}%gd
coati ngcgmpg\@ﬁvetwsr}ﬁgnmﬂ % i_.n a conplgi cated way, bg%?ﬁ proce it a
entailing drawbacks an ey §iRk?9% sorbat ther slupplayeatcanie et angi gh

denands SEferegavithaut thefermationagepsidsy. Technical obiect It is the
obj ect of the present invention to provide a nethod which allows the

10 ' f f f I f t I on a
pase body "Byt TS R ek hectiow Bobeviot of ket g B
gk ?h & shinf

of ar chied psediciee thiek | ' i tp the vertical Wi I arge
| aye knes,cgrg%, Ianc??\?\/lr;ﬁ %‘ﬁ]@?xte:i]és:%%igaﬁfgcwaﬂnﬁmm@mpdwﬂzr

t hi S
honoggnsé{ gres inclined to the vertical is not suited for all application methods of the
slurry tayer. To improve the spreadability of the SiQ, slurry, DE 10 2006 046 619

A1 suggests the addition of SiOz nanoparticles, namely with a weight fraction in
the range of 0.2% by wt. to 15%

* by wt., based on the total solids content. Due to
the addition of SiO, nanoparticles the flow behavior of the SiO; rather tends to

25 show structural viscous thixoptropic characteristics, which improves the

spreadability of the slurry and counteracts the flowing off from arched surfaces

An ev-en further fixation of the slurry layer is achieved with the help of the process
des.crlbed in DE 10 2005 058 819 A1 in that the slurry is applied together with a
textile auxiliary means in the form of a quartz glass nonwoven or a cellulose strip

30 to the surface to be coated. For instance, a quartz glass nonwoven impregnated
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Starting fromthe aforenentioned nethod, this object is achieved

according to the 15 invention in that the sl urry contains the

foll owng conponents in a dispersion liquid: (a) splintery anorphous

5i 02 granules with a grain size distribution having a D50 value in

t he range_ﬂl?%}ﬁ\i\/%g(?1 3 pmand 30 pm with a weight fraction of at |east

10% by wwith 0 slurtyhie applied 1S Md SFfHQh b), spheri cal

~"anor phoug; ﬁ%rg particles \Ripth a par%ﬁ-(f:l e s?‘sz%c%%tgg%r@d?%?ﬂﬂﬂ?ﬂ akdD50
val ue in° Thé& ange between 1 pmand 50 pm with a weight fraction of

at least 30% by wt., based on the total solids content, (c) 5i02

nanopar t Thik @sosédure pairits tSe $i han 100 nmwith a weight
fraction bemen Oﬁezoﬁ/gaﬁf}ﬁ?/\?méaﬁﬁ%i%%e&/&%% laygrs<@iarghedhe

total sold'fRCes ShsERaces Mafingd do trenvenical, Hut has ta ré%ﬁé?:g@rp%{e fation i n

the ram f . % 0. 5%  based on the volune o

di sper s%ﬂﬁ%%n% %%Kré'g'?ﬁ? 18)the coating or must belbureboitrisrent s t hat
ar e opp@oMmpicatecawdy ebxsthysiec one, hand, the

Vi scosi %% ﬂurti r}% sg?ayi,nqﬂsh%ul}ﬁgggglwgﬁvg g@%@%ﬁ@”ﬂh@'@%ﬂ%ﬁw@%d for
oper at i PP Whergdhig &lenwndsiarermdéshrlawmgﬁcgénﬁ{ge slurry

| ayer, which is pronoted by a | ow solids content. the ot her hand,
such tflowoff of 5 the slurry layer fromthe surface as well as the
formation of cracks during dryiritediniddiebfdgtrry | ayer should be

avoi ded, which is pronoted by a high solids content that is normally

al so aciosrtrnbsidcbyr Al LsGosity. It has been found that the

abov g-gnquHr% ‘(5 Lrl1 e_aj oﬁfrmgc nﬁﬁﬁ@ﬁ@é@@&p@mwe@@eﬂm Wwaichaalioveyiiied s
spray&b ¢hle mahefscumeat a 1812003 | ermts, the

manuf acipy sﬂ”sdl?{ Oftht hick 1 homgene%%ﬂséiq%rtrzw%%;gﬁ@ %?/Seslﬁ?%)f/phg a
Si 02 sl urrp;?,y R g S UMAlayehalansn te casaiof achedaurteas brse
body t haurfaes iagliHeicdo " dnclined to the vertical. The

spl i nt etf1 Si o2 granuloeggggﬁ'?:ra?mtbggédgqsﬁ%r tﬁf?ﬁ‘@&?ﬁﬁl a5 whieh satiafjes- on
slurry émh Qﬁﬂ’%sd@adéonllayérmbmﬁgéhé@_e surface, thereby
facilitating the production of relatively thick |ayers and inproving

t he adi®aHpgy frderigaf d surfaces. 15Moreover, an addition of
splintery n@anﬂﬁetggcﬁﬁ%%ﬁrﬁ{&ﬁ@drrﬂﬁwgg 19 pbisgbissachieved aserdingaoctRé e

di | atadtvantion indhabthersiurty behtanhEES) HiRSlahid I an. i ncrease in
vi SCOSilihMigat i ncreased shear forces ?n%;ﬁ)é%gyrﬁq??n& @ RISPE[§IoMas
_been fodnd that the desired effe_ct on qent! cul ajti on and. adhe;i on

i nprovgg;s%igﬁerrgsu oses a specific grain size distribution with a 050

val ue 'Phane 80 grares withengraft sigé didrib s hahi VDRt -
e

Spl i nt er e | O,value of less than 5 pmincre
drying shri nkggﬂg%zrfa%%ge@"%'?? A SQyHen, yvithraiweightiftelotion @5t sdske

of nmore tKih bgwqqmaswmmfr@cforas%iiabcgmgings density in the slurry,
whi ch al so contributes to an increase rying shrinkage. At a wei ght

f r ag0i @ sphetiealsarmb i : , i.bution to denticul ati
agg. Zgadhggieoin ijarrpr?yg#g:ﬁ'g%fp%h%éés‘ﬁ&ﬁ%ﬁ%l{ggﬁj rs!a;oegd§ q%g.nl-[g;igqgtl)sgn
SPI :c nt elroy 2R @§aw%b9h@ﬂm$ﬂlm ant 156 lﬁ?,SWftﬁta M@?hpﬁagﬁéﬁgl’ lepaﬁfr
or ef or ablapobiy VR cBcLAdTYe o Lhe,spray, Sl irry 1S 8 compisi To SRaFty

whi ch, apart fromthée spli 8All es, al so contains a

propork) & .spherical SIiQ2 particles. The higher the
pr opor(ﬂ orli;o%ﬁa s gﬁe@?@gﬁ'\"%&?@ﬁt'ellee”éz‘?%c)f len® tharghee noawith kews Rk #action

30densi t belveeesed. 20 by bg. sSha by r r the spraying opération;
this counteracts theyf or mat :ﬂlgrfJ Ec))?}é@'t' Pgééggndﬁ?m@a&ﬂﬁ@'ﬁﬂm

si it eddhg nohivnic shgsd ' i.cl.es have a particle size
distribuytion wit h Dséﬁﬁ*aY"uﬁénggaZ%béﬁ the b?ﬁ%‘a‘hafa fsem 0.005% to 0.5%,

ased on the volume of the dispersion liquid.
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5 pm Spheyrical particles with a D50 val ue of less than 1 pmincrease
the drying shrinkage of the slurry layer, and particles with a D50
val ue of nmore than 50 pmrather counteract a high solids density in
the slurry. At a |ow weight fraction of |ess than 30% by w., the
contfibution to the desired high solid density in the 5spayed-on

sl.urry | axeprayssloagim@ktilill rddeirepbesithal ardi dspasite tto endsexaimeponaiuced
in the easiest way by synthesis according to the %%é{}ﬁ)hgd %nd ab%
. “commer ci @npihes/anitasiose hansh the visgesihhdunngsriaying g pglewie gop

of the Si i QCT, ' i it f W
Shear st Mg sRielia/opdiafbR Réch 35 AAPY Ui dAaButich Sieclrglayehy’
t he rheomddsh sfprohetsd byraylow solidascoméent. Oouthd athert harite s8icb 2 fewnoffyofi n
t he qui escent state and on J npact spal ] shear forces pets A

T ar e SbryuayS TR e snrar sewvll of i torbph o ks At gving of
llayer onyqd §Iﬂﬁ§« klé*%r{/éfﬁﬁﬁders BEGvaIded, Wi Istﬁb%té@]gngﬁ%@li@é goffent that

relatively thi Surfactants, however, often cContain
i mpuri ti ésnomaaltyl alad actgmpikisgd by highofiscsisity nig has beenradnd trairhe aheve-

I is heated,, al d I t ' |L.kal o
domounddheities BUEFTPaFT AFRTTRN 24 BRo RG2Sy Faa B araebilly and
cri st obalgghgsibardrahé SO diurR whiidh Sériniies 1Bk rhisufikture aldcwEthigkay ,
however, |lead to cracks and spalling of the |ayer because the thernal

gx ]E)?nsiifbrlﬂoﬁme@ué wnolayers by spryinga Sifdz gy withnud sy auiliary means
al ka1 1 PBIS SO G By Wal Brd AR GBI e TydtRH AR e yertca

slurry is kept as small as possible, nanely in the range of 0.005-0.5
vol . % (lastik eplitesy S Lgranalestduntibutpdo sheintégrityiofithe Spiayattan siurry

nonionic surfactants are e.g. fatty al cohol , et hoxyl ates, fatt .
al cohol pr 0g¥%/ARY &deail'%ﬁ@t?@ Wﬂaégﬁégﬁa‘éﬁ"ﬁp?r%ﬁéﬁ'ﬁ@g'agitE%Q,rgdUCt'on of

oct yl phenol I b A of
Sur f act ant | RARBARERY O S ARORRGNAL hasion ALRS 1o AL REFt s
i nventi®n bMotdwmvemdan vdditiah of splintensgthutencpengasdheshedogy od théelurry

addition of the Si 02 nanoparticles, the face of the solid contained
' the sl ur{oWATdS AEPE-AIARRGiaN BEhayip, dMfAte e Maplesiadiseliin aR increase
i nproves thg \ﬁ§dds‘PcP a‘?finérQﬁse’c%Héér@EFc%%tindéﬁbﬁd@rﬁlyrcﬂiﬁgtl’% ’ﬁ‘,ﬁf b&kR%ound

nanoparticles act for the surfactant as "activator",
rel ativel y thahthe desitad effedt anudéntiudationsand adizeiian imMarayearanticl es

[ i call f b f af d f -5i |
ond” usual | yPiEabRbads:S sBRflie Ara SRy RTRN iirPp o VNGB GREER S
50- 40G gr2/ gand\BRQJrﬁ%H%‘&oﬂfen’t 864t 1bBsiM %33 Wil SHlintedy gban e® Nithi £ DES

in the slurry the nanoparticles have no significant |nmpact on the
i ncrease i nvalue of tggscthen s wmencieasadhe diying shiilagesef therlwiy Bysf, anst e

urt ng.dry) anugeBih ahaelB B8 Bitéd PP 8oy Remat s Matlshhes ¥,
sintering. fhtBeshBpavHitls bRkd carlibiiBe toahancreaséddeying shiekaiedit ody

and bring about an increase in the green strengé h.of the dried slurry
and in the Weighéfragtionef legsithan 10% by wi. the contribution to denticulation and

25 adhesion improvement of the slurry layer is small. The splintery granules are

produced in the easiest way by grinding, preferably by wet grinding.

e The spray slurry is a composite slurry which, apart from the splintery SiO»
granules, also contains a proportion of amorphous spherical SiO; particles.
The higher the proportion of spherical particles is, the higher can the solids
30 density be set in the slurry layer after the spraying operation; this counteracts
the formation of stresses during drying and sintering. The spherical SiO;
particles have a particle size distribution with Dsg values between 1 pm and 50




Splintery Si02 granul es, spherical Si02particles and Si 02
nanoparticles add up, 10 apart from possi bl e dopants and inpurities,
to 100% by wt. of the Si02 solids content. The base body consists of
synthetically produced quartz glass or of quartz glass produced from
naturally occurring raw materials. The quartz gl ass may be
t r-anspar ent por. Sphegicel gartiekesiwitreatDso vabieAiftless thaa & Lor ingréasgetherdiying

been dried, the vitrepus, K 8i02 functjonal, |layer is obtained wtho
any tool s b§ETTRGE TGS T PGS AEPGTCER oL Drayaie AT g 2 Hm
si ntering ofath8ecslinterhcdbafigh BelYs daysity ihIhé alurfye At @UbwlVeiBRefrh&tbr Bf
a furnace, or g%@mrr%ans of a conmbustion’flane, by neans of plasma or

arc or by niess 8% by evt., e contrigufier tethe desitad highisotid By émihen.

The green b r [ t b \
wor ki nge v Pyt s MgVEE BafbbIq T Shiaear B padRles e HiBueds
i mpact duri motheeimiddt Gady Wsjrr&hééi@rdccbfdiﬁ%t@tfﬁiﬂvmmbmﬁl ad are
restricted, and plastic deformations or the introduction of thernal
stresses cafomagici@ly@vatalley avoi ded. The conponent which preferably
absorbs the plasnma or laser radiation is an additive in the form of
particlesg o 1.cal Lid L; i 0, | doped
anor phou? Slﬁ-B% s%ﬁf?ﬁagﬁé%’ or q@%hérﬁjg%rc%g%ﬁ%éﬁm#ﬁﬁs[?]%%ﬁgg%nner%y | aser
radi ati on simgveaging theseisceditydbereni ab telv sheahstredsesabbhe mdditionREtbadi ng

7% borp ol cPyeH SR EaR LoaRS IS tieTbon oY Brtial RS BaBR Tofha
the absenceupj; 15d 85 si ,imh@gaiéseémesi' @hrﬁﬁ‘u??@gﬁg%ﬂ&fﬁﬁﬁﬁ% r the

base body. Inits properties 30 it can be nodi y sinple method
nmodi fi cat i ofscesgegts retativelyadidi whidhecmarteragisea slipping tdfitofatidisuronlayer

dopants f L]t f te appl j.cati .. for t i
ot conduct 87 A ST i Ao b fRER ekt e Bl el ShigkS ' "
Si 02 functi pRats. |SURcthrts NGWRIErY ofER EbAIE fnplitidae phalcMAy Akal-at

| ayer, but it may also have a geonmetry which forms a functi'onal part
of thel@onp@@i@tﬂtnln@cgmp@ynQSaV@emmér@aas issheaiad. alreadysmallir ned out

bresent at SO tnEateeh Shite ol GRUE alsaugalt wilsRinipg
the total setistdbaenneaiistolrilics Mmatibhejminblsmtgﬁ%%@lﬁm@@mﬂg |&ydtamay,

granul es have a grain size distribution wth 0 value in the range
bet ween 5 phewgwertrashio argckhand spaling Hfdhe [yegbarauss the tBesnal but i on

of the spli : : } : ri O 1+S
betveen | mpesaLieidh BRBRoFSbELicb A aanaRRI0R 85 aROTRERMT Poeretyre
on thex®ne hecutdmgctodhe dhvahtidarsshbnioni, bikah-fee porfsitimtds asedehhd 8% a

smal | tendency to Fra ing of the slurry layer or the green body
| ayer on t hBMQUREP ﬁléﬂgﬁﬁtaﬂk'"lthetsm@ isdept es smalk axpastiblenpamelisip the

turned out g eofa@ejeg.toage\%?owMﬁ]esmﬁmecaﬂthéf&géﬁggsgdﬁg@@) by

granul es are present at a g actron i1n the ran
w ., based S8nitalble nomiaic saifadantoatseny, faitycltdienl Shineyilates, faty rapduiod
Si 02 granul es hav j

e a grain size distrjbuytion with a D50 value in the
range bet meewpwﬁi%ﬁa%'% QWS@GS/@ﬁwi)t?cﬂ&g'a?wﬁas,mvlﬁhﬁ@@ qthaxylates

smal | a5 posshibEe @}rgﬂh@,gq& ribution to the "activation" of the
sur fact ant tﬁaﬁbi sna gr eat gé possible, it has turned out to be
advant ageous when the Si 02 nanoparticles are present at a weight
fracti on * nAntasiditiongef sifrfet@vtbgt istas, srbalb es possibkeistatabled atdatding to

content. A nethod variant..is_ .pref ed in which t surfactant is
oresent i ¢ eV i fhe B8aioRal s (SR nhopattiesdfueiaibg ashitionSr
vol une of t{e SiGheirdpaitidiéstHedsurfdde ef the sollg coftahédy f thesdBi) igmount
of surfactant in the dispersion liquid, a
increased to a relatively great extent, which improves the action of the
30 surfactant. In this respect the SiO; nanoparticles act for the surfactant as
“activator”, so that relatively small amounts of surfactant are needed.

Nanoparticles consist typically of a bond of a few thousands of SiO, molecules




contam nation of the Si02 slurry |ayer 6with inmpurities is prevented.
In connection with the additional addition of Si Q2 nanoparticles the
relatively small surfactant concentration effects a fast
solidification of the slurry layer after spray application 8 also in
the case of a sprayable slurry of low viscosity, thereby permtting
the appl i caridoususilydaveid BET spedific surfaceashearin ige fdryd of AGH0-aBhi Ch
~is to be driﬁa )m')t hou% in crﬁﬁks, to the base body surface by neans
of sprayi ng" A8t Ro@SONENA k888 fhan &2 kdtyewt. £ gaishpartiglesiin the luenytthei t h
a | ower boinandgaktree oo Y l.,. .S preferably.
used as the di gper S| oﬁﬁ%ﬁﬂgﬁ” lﬁl%aﬁtﬁﬁ %thoer?{dﬁegbg'%%gﬁdn gbeeg?ll‘{/\%‘t"g"f‘c%@
here repl adk@iskyryawhereameentsotsvefimoteathiang G% HyoNelediPid 4 &nhanced
t enper gt ur e | ower bojling tenperature the

. r. ,Due, to t
slurry™is %PF'Q@%%{%& U 19yey GUAng 5YiRg. Ybich shiinkrgg majsaggvatesa
case of a pefeltyfrexOuigMésant ' %Hﬂﬁ) LAl | so al read
when the slurry |ayer is?p?iglﬁ?;éérg‘di]gh%n. iagﬁﬁggégélttﬁeg’u?%rﬁ%ﬁace%
fixation ofhq aEeen kedyandipeng wbouhan inaréasein e greenatiehgirast thedried
fl ow ng of : rd: : r.. .Hence, a sufficiently high liquid
anount guarggﬁ'&eéei}?ﬁ@gs%%gbﬁﬁﬁqw'&e‘of the slurry and, on the other
hand, a conparatively high solids content is achieved in the slurry
| ayer. T¥@linteydiCgramyleaceptmricab8i0eantiolee andySi) rirdMaHiCISOLYER
may If datagﬂi [a id.t%r:yi ng off of 15 the slurry layer and to cracks.
The of Qe Baamsikle Hopanisand mueititiasgta 0B%ria wh of thaSi0aseids S
pr ef er algoyteént! ow boi 1 i ng al cohol, such as et hanol or propanol.
Suitable m xing ratios have to be determned enpirically. In the case

of ethangl suitable proportions are in the range of 10-75 vol. % of
the t ot alNSRAIFROGY comstsiofisynthietinally proiddceg anbitz glasd or G RTREAHLYs | N

t he ranggolsianes % 40 vol . 20%_ 1t has al so turned out
to be advant ageoﬁrgzﬁéﬁé"y ﬁé?cgﬁ'ﬂ]gdéwcm%rﬁs'o-lth fidare; glasgmay bei s in
t he rangranspameeor 60ag08qiansibicentpr ef erably between 74-78% by wt. A

solids content that is as high as possible contributes to a uniform
the slurry layer, so that drying and sintering
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It has been found at at a

sprayabil j . slyrry is restricted.
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be dri epradetéronihed i | ' cont ent .of the
anor plhoﬁrs Si 02 pzear le crlklgg rvipés\’ég)éfheqig'rg?fg%n Pé@l@sgh%&g% Q&n&a’ﬁ*tﬁ s is
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51 5of2 T DAL Roa3t Sl i Shoa e
i mpurit] esﬂi S m:r f(grgabtmrslcgstgé?rﬁgtﬁﬁ%ﬂ\?vtﬂ-%éﬁm#%?rggé?{ﬁér?hs mat eri al
does no'?reﬁISQB”%?f@ %‘67_%\@%‘%1% Femponent whichldrefeaablp mbsbs. thEasma or
Cayer) Sk PR ared Sl 8 R 5y Bl el Shotielesmomsiion
g%s)i al diffeting (nmBJ0. ¢ dop8 EMStpAbUS S0P Bartiiss br BBUnkSAL bA which
She plaéma or laser radiation shows diffuse reflection and is thereby absorbed.
Depending on the application, the sintered functional layer is transparent or is
completely or partly opaque and is distinguished at any rate by the absence of
cracks and by high adhesion on the quartz glass of the base body. In its properties

30 it can be modified by simple method modifications, e.g. the sintering temperature
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10 In a pafticularly preferred nethod \é?arlant it is intended that a
plurality of successive layers of the S102 slurry layer are applied
for producing the functional layer. Particularly thick functional

| ayers and functional layers with specifically adapted properties can
in particular be produced in this way. 15 In the light of this,

pr ef er ence the agdmen afcn:lom)aptsni::eaunaltltmdef\bf condreiegiiisications, awgr@r Y Bse
di fferent COH_&; ns. 1p d| n &{%he conposition of the

respect i V& q UIC dpandiag l‘t"ﬁé’ {7 BAPRER reastarEIaEactyiRh as t he
tenperature during sintering, one can produce functional |ayer

porti ons Tile Sid,ffaneidn tyesiis Yorhaly écfhf@ufré&frﬁﬂhb fBFlﬁRﬁratﬁ’at%)?&' Sﬂf it

over the 20 thickness of the functional 1ayer. For instancey |
possi bl e @Y glsadiave agermely whighforgrs afynctiooabgant pf thﬁawmaenent e 9. as

reflectd %gtﬁﬂfkgﬁﬁféé'eébggghan outer layer that is transparent and

| eads t e seal®ing o e coating surface. Neighboring |ayers can
particularly differ fromone another in the amounts of splintery

granul es It lmaﬂwprMsubw lné admntagdomwdzparthé stMe&jldniohﬂhdusSSKFz granules
di stributions g H%ir hn? the S102 slurry nodified
accor di n§"% 8“:‘[51‘?«5' & é‘évﬁ'g ri‘)%t ipihe @@Q%PE%O'ISQG/? th\'ﬁt,é@Sﬁﬂ@n the total

product i gplidd cobat, iarRl WhéMttkspIHEL HA

is preferably used for produm?l% a unctélfpyr?gj}g%é%g?&#g%?hagggl@MQ%
t hi cknes§istiPutiesn witihgdDhemiusein the range betiveéemtpm and TUtepmoat i ng
surface of the base body can be heated during spraying of the slurry

30 la t €.l e of ,100C t
T000a1%, Thpdmptt SRFfeidtal LRI ook BRIERRE S uidt eontstutscrn
The sl ur apptcmylate cempmmusammeénnmpao\rmemwth@adﬁé%a%d lﬁtélgnntst/ gf a
base bod{r}?mqlch is heated in a furnace, or to a strand-shaped "base

body whi urrylaygr qmthg eneabing)apd aoealie d&r@rﬁv@Sdmhlasmssmlaas well as
f
B sper o1 it @nbBAey L AcRRRShY i ol S 0P B8 kot Tavaranthge:

a flow ngthefrthaofl. t he slurry nmass. The application of the slurry |ayer
and the drying operation for obtaining the green body |ayer are

Lta | t f th
coati g SUINSHEPERN sBcetle BgsiafniRay oul kibe 37% Sét%s%%& where fhe
sol i di f i sphérival aindrposd 8IQ T%gﬂaﬁﬁ%s&éﬁr@@e&ré%gg@ fra€ giet irblhfe Yange of

i nmedi at elé@ 10Enbodi nent e invention wl now ai ned
r ef er enc®089% Ry odi, lased omthepota sokids oontent, angithe stpaencalsa\momhoust h

consi st1 gy g esafevE P Bt ft dSlb AR B A Balygin s tanaa baaen

Si 02 gr abhuheand 4D. |5~nkg anor phous 15 quartz gl ass granules of natural
raw material with grain sizes in the range between 250 pm and 650 pm

3" s Bl A tnanr S sl tacknbeh’s %saér%%uéfs»nﬁs%?b@é?rid'zav gotisbUtind 10dhe a
vol une ofacabsit"2 thé SaSctaflhadtes Lol ALY RS WFEEAT]§308d 11

a hot chlorination process on I's pal
cri st obaAdvaatagaausrwhers thee Sidy ﬂahd;%rbqiesvare prasentrak b WelghiSfradtiRinTe thy

means of n al | on a roller support at 23 rpm
for a pe?ﬁéé%gf?’ %ﬁb@’ewﬁ 6@5‘%&; &1'&%9 é%'tdéé’omﬁsﬂt a honpbgeneous
A method variant is preferred in which the surfactant is present with a fraction in
25 the range of 0.005-0.04%, based on the volume of the dispersion liquid.

Owing to the relatively small amount of surfactant in the dispersion liquid, a
contamination of the SiO; slurry layer with impurities is prevented. In connection
with the additional addition of SiO, nanoparticles the relatively small surfactant

concentration effects a fast solidification of the slurry layer after spray application
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basic slurry with a solids content of 45%is formed. In the course of
the grinding process, the pHis lowered to about 4 due to the

di ssolving Si02. 25 The Si02 granule particles obtained after the
grinding of the quartz glass granules are of a splintery type and
have a particle size distribution that is distinguished by a Doo

val ue ofalaboutheScaze ofral sprayablegsiunrplofi tovelrisabsity, tl‘ﬂé}eb?peﬁﬂﬁtiﬁ@ﬂié
slurry produced iP t hi Wa(%| shows a rather dilatant tlow behavior.
8

11 2. pra}PlcgleR AT guniforn 451y agdhgring slyreydayemshidhuls teikspdrigdinul es
Si 02 nangigfdutiahyeFadid, %méﬁéfbédﬁguﬁgwbgﬁ?m éﬁéeor??%igﬁlrhgﬂods

"pyrogenic silica® hereinafter) and conmercial, sp caF, anorphous
Si 02 particles are mxed into a dispersion |liquid consistinrg of 70

vol . 9% df miuem Pl watetanst amasaic selventyvih a,IOWeebhﬁinﬁltemaa::Btarm h
h i ' i | yrry.. The spherical anorphous
7 050 o EfbraBy N Acbn IS ERGRp AN A I dis i ffdson: T

standardi zed particle size distributions with DOO values of 5 pm 15
pm 30 rj?aranﬂthwippers;lf‘@agmmwabeisshere réplaced Wa{rﬁﬁrga&icﬁ@ﬂber?ﬂrr’iﬂg{ijrﬁ gn
di sti i sh | ative nar.r ow. maxi jfum o e size dis
't he ERGEPeAe FRmPE e 1he Watebd) U a the anar byiiag seconivp o

[ j f ; ; |
Cl saned ), BUISLEEI SN0 Hauid Aouk HioRP4LRY Haflfing deils dlan flisty
t he pur igquegus aligpedsiog i@entca;]qpeniaﬂy salscsalferfz!yzwhqanl ﬂrs slalhityrlaye]iig Is\?\{m
th . special A coptent o [ I s | ess an )
opb. et TP Tends & AfAstah ssfiah SLE duk dver o thesemes g
for mul atdopRteraaiehn AeWingo Bt Bl élhrrf%?ﬂ%@ﬁcé’,ed Q&fi@i&@?ﬁﬁﬁgﬁﬂ%ﬂ th the

letter Rand its respective 000 value as appendi x: ke
R30250 @nrawntxpegareessixoprayabiigeni thesiluinge and 56n thenother BEMdsar f ace

area of h l,al _conponents are dispersed in .
dei oni zecgﬂwz% éﬁk’%%ﬁfgﬁ]géojﬂégﬁhféqti@?F@'g_@?d I"éﬂle @H%?@ SJi-ﬁ‘? QQmp_tl‘?tﬁg in
a sol i dseglaoement of thebivatey bytan digankesdiverit!HaY ekl BH Hﬂ/iﬁng'o?f oy
shows a thixotropic flow behavior. 25 3. Preparation of a spray
sl ur ryp the slurry layer and to cracks. The organic solvent with a lower boiling temperature
than water is preferably a low-boiling alcohol, such as ethanol or propanol.
Suitable mixing ratios have to be determined empirically. In the case of ethanol
suitable proportions are in the range of 10-75 vol. % of the total volume of the

dispersion liquid, particularly preferably in the range between 23 vol. % and 40 vol.
20 %.

It has also turned out to be advantageous when the solids content of the SiO,
slurry is in the range between 70-80% by wt., preferably between 74-78% by wt.

A solids content that is as high as possible contributes to a uniform and small
shrinkage of the slurry layer, so that drying and sintering cracks are avoided. At

25 solids contents of less than about 10% by wt., drying cracks may easily occur. On
the other hand, the sprayability of the slurry requires a low viscosity and thus a low
solids content. At solids contents of more than 78% by wt. the sprayability of the
slurry is restricted. It has been found that at a solids content within the said ranges

the sprayed-on slurry layer can be dried without the formation of cracks.
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A spray sturry is produced by m xing arbd honogeni zi ng proportions of
the first, rather dilatant, basic slurry with splintery granul es of

naturally occurring raw materl al and of the second, rather

t hi xotropi c, basic sl urry with anmorphous particles of synthetically

pr.oduced Si02. The nmixing ratio depends primarily on the 12 desired

t hi cknesd hefSithednterttdf dhabriaphous Sidepartiokeds drameblN at lé%s@'ggrg@‘% o
coating surface. The greater the

| gg;lv?tegrgﬁgwﬁggyug%t reb%'rtge.w nﬁ%@%gfwlmmdmysnhermsm t he
1
ot o RBriches M Gdnféntidithe by MHELELR b Uiha stcSichihartices of

2 nm on thesigistefiatdeardt 99. effeebysih pé BiQueaBindel arssimilapad@itivediard fotused

b nse. PolRgndEe, R BEARRES Geldlis B GRAT IS brate atalassitbait o oamn This
and a wabtarfity mdﬁes%dﬂﬁosgcﬁnytdﬁrﬁammﬂﬂed? all&atﬁﬁrﬁﬁ&{ L of

the first basi¢c slurry is mxed with 10 proportions e 'second
basi ¢ s| GH$ 9bahie@150wai|m the dﬂadeﬁlooﬁlurryelayeﬂ (m@reeh udahy lwpe@shoulﬂ reot
noni oni ¢ t m xt ure. enl zation
one -obt aP%glﬁ é'%gtbrgﬁt;?is urr Y %?C%Hg?' &HFE’{”Fﬁgﬂ'ﬁﬁ@ @Qﬁqf&MfWQ

pr oper t i sisteringo mpdatemayidad v tafipoheatidieis ( based on the total solids
content) of splintery, anorphous Si02 granul es consi sting of natural
qguart distribution with a D50 val ue of 80

ass lze 1
om. 3395 %%Hﬁﬁ”ﬁ&%r@ée?wémetmcﬁ&@rm {5 dsiended thatca plvaity 961 i ds
content) f r Si.p2 .
parti cl e%wv?neﬁgng Igssr“%lkr? fi‘?{éilgtgi %Itﬁr b (:quéri:gvl\én ? ﬂeéwgﬁgﬂg tﬁ? f‘é’?ﬁl?ﬁaiS
pm 63. 58yeGonmponent K3: weight fraction (based on the total solids
content) of Si02 20nanoparticles with particle sizes of about 40 nm

3. 5% ; tapt: 0.0 vol . % (based, on the liquid

vol une. oratbarEy ok Aot Byere bt furdisnal bygsrwith goagteally Fismied.
% H20 / @opedies Careinfmnttulasbé bsdctifthis walo by wt. 25 Coating of a
done- shaped guartz-glass reactor The quartz-glass reactor is

intro | nt hanmber.  Subsequent | the outer wall is
conpl g'ﬁﬁ'f‘ﬁh% '86 %f ‘E‘P @i‘%@{ﬁ"%ﬁ gver méf%déf@éﬁwbwhtn&igmbm&rgsliadersof
t he reaq{aafe,d,%ﬁéhtgoﬁdb%,tgngrry | ayer of a thickness of about 4 nmin
successive 13 order by spraying of the spray slurry. A spray gun
which is_continuously fed with the spray slurry is used for this

oper at | dPEPENiNG POthG cpamsttmpfpﬂbe respediive shayy layess and sherbgendmt
al 1 ow ”Ebdrémte?eé,t 315'81 bgtf?e femperature during sintering, one can produce functional
layer portions of different porosity or with different property gradients over the
20 thickness of the functfonal layer. For instance, it is possible to produce an inner
layer of high porosity that has reflecting properties and an outer layer that is
transparent and leads to the sealing of the coating surface. Neighboring layers
can particularly differ from one another in the amounts of splintery granules,

amorphous particles and nanoparticles and their size distributions.

25 The simple spraying of the SiO; slurry modified according to the invention
particularly also facilitates the production of relatively thick functional layers, so
that the method is preferably used for producing a functional layer having a layer
thickness in the range between 0.1 mm and 4 mm.

The coating surface of the base body can be heated during spraying of the siurry
30 layer, for instance to a temperature in the range of 100°C to 1000°C, preferably to
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several hours. Conplete drying is carr cf"d out by using an IR radiator
in air. The 5 dried green-body |ayer is subsequently sintered in a
known nmanner in a sintering furnace at a tenperature of about 1200C
to obtain a crack-free, honobgeneous Si02 reflector |ayer of opaque
quartz glass with a density of about 1.6 g/cnB. The honpgeneity of
the | ayen tempifatatein theabhgaof 30616 800P@I Tiye whirfydayer isere tbphéhess
W thout the formation of "noses" that are created by the slurry

f1 owi ng BPFcAdIngG %%ecﬂjrt%‘cp%ﬁ?r'?%éw“@d%lh??f%lﬁ?lﬁ Bypace, tcgépfa in
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Tabl o 1. Bt oAt érfa%ég“i%wei?‘f%* E%‘“ﬁ@gﬁb*dﬂe’“sfpﬁrb% 3 g bfeen

63. 5/ 15 Body tayenacs oasiesiyt aubstantially simultaneously. The temperature of the
coating surface can even be so high that a certain thermal solidification of the
slurry layer or the green body layer occurs immediately.

10 Embodiment

The invention will now be explained with reference to embodiments.

1. Preparation of a SiO» basic slurry with splintery SiO» granules

For a batch of 10 kg basic slurry (dispersion liquid consisting of 70 vol. % of
deionized water and 30 vol. % of ethanol + SiO, granules), 7.5 kg amorphous

15 quartz glass granules of natural raw material with grain sizes in the range between
250 um and 650 pm are mixed with 2.5 kg deionized water of a conductivity of
less than 3 pS in a drum type mill which is lined with quartz glass and has a
volume of about 20 liters. The quartz glass granules were cleaned in a hot
chlorination process before; attention is paid that the cristobalite content is below

20 1% by wit.

This mixture is ground by means of grinding balls of quartz glass on a roller
support at 23 rom for a period of three days to such a degree that a homogeneous
basic slurry with a solids content of 75% is formed. In the course of the grinding
process, the pH is lowered to about 4 due to the dissolving SiO..

25 The SiOz granule particles obtained after the grinding of the quartz glass granules
are of a splintery type and have a particle size distribution that is distinguished by
a Dso value of about 8 ym and by a Dgp value of about 40 um. The basic slurry

produced in this way shows a rather dilatant flow behavior.




7

++ 2 20/8 63.5/15 3.5/0.04 0.015 251( 70{430) + 0 3 15/8 63.5/15

3.5/0. 04

10

15

20

25

0. 015 251(70/30) O - 4 33/8 40/15 3.5/0.04 0.015

2. Preparation of a SiQ» basic slurry with spherical SiQO, granules

SiO, nanoparticles with diameters of about 40 nm (also called “pyrogenic silica”
hereinafter) and commercial, spherical, amorphous SiO; particles are mixed into a ..
dispersion liquid consisting of 70 vol. % of deionized water and 30 VOl % of

ethanol, and are homogenized to obtain a further basic slurry.

The spherical amorphous SiO; particles are produced synthetically and are .
present in standardized particle size distributions with Dso values of 5 pm, 15 pm,
30 ym and 40 um. The particle size distribution is each time distinguished by a
relatively narrow maximum of the size distribution in the range of the respective

Dso value and by a secondary maximum in the range of about 2 ym.

The particles are first of all cleaned in a hot chlorination process. The
contamination content of the purified raw-material components is small and is all
in all less than 1 wt. ppm. Especially the content of Li;O is less than 10 wt. ppb.
These raw material components are used in the following formulation, each raw
material component being designated with the letter R and its respective Dsg value

as appendix:
Formulation:

Rao 250 g
Ris 500¢
Rs 2009
Pyrogenic silica: 50 g with BET surface area of 60 mzlg

These raw material components are dispersed in deicnized water having a
conductivity of less than 3 pS, resulting in a solids content of 75% by wt. The
basic slurry produced in this way shows a thixotropic flow behavior.

3. Preparation of a spray slurry

A spray slurry is produced by mixing and homogenizing proportions of the first,
rather dilatant, basic slurry with splintery granules of naturally occurring raw
material and of the second, rather thixotropic, basic slurry with amorphous

particles of synthetically produced SiO. The mixing ratio depends primarily on the
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251(70/30) 0 + 5 33/8 35/15 3.5/0.04 0,015 251(70/30) - 0 6 33/8
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desired thickness of the functional layer to be produced and on the degree of
curvature or inclination of the coating surface. The greater the desired thickness,
the more inclined is the coating surface and the greater is the proportion of the

first basic slurry. > \

5 In the embodiment a functional layer is produced with a desired thickness of 2 mm
on the outside of a dome-shaped quartz glass reactor, as is used for etching or
CVD processes in semiconductor production. The quartz glass reactor has an
outer diameter of 420 mm, a height of 800 mm, and a wall thickness of 4 mm.

For this intended use, 1 proportion of the first basic slurry is mixed with 2
10 proportions of the second basic slurry. 0.015 vol. % (based on the volume of the
water) of a nonionic surfactant is added to this mixture. After homogenization one

obtains a spray siurry which is distinguished by the following properties:

» component K1: weight fraction (based on the total solids content) of splintery,
amorphous SiO; granules consisting of natural quartz glass with a grain size
15 distribution with a Dsg value of 80 um: 33%

* component K2: weight fraction (based on the total solids content) of spherical,
synthetically produced amorphous SiQ, particles with a grain size distribution
with a Dso value of about 15 um: 63.5%

e component K3: weight fraction (based on the total solids content) of SiO;
20 nanoparticles with particle sizes of about 40 nm: 3.5%

* component K4: surfactant: 0.015 vol.% (based on the liquid volume of the
spray siurry)

» component K5: dispersing agent: 70 vol. % H,O / 30 vol. % ethanol

» solids content: 75% by wt.

25 Coating of a dome-shaped quartz-glass reactor

The quartz-glass reactor is introduced into a spray chamber. Subsequently, the
outer wall is completely provided, except for a flange arranged on the underside of

the reactor, with a SiO; slurry layer of a thickness of about 4 mm in successive
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10/ 0.04 0.015 25/(70/30) - + 8 33/8 63.p/15 3.5/0.04 0 251(70130) O -
9 33/8 63.5/15 3.5/0.04 0.015 33/(70/3 - - 10

order by spraying of the spray slurry. A spray gun which is continuously fed with

the spray slurry is used for this operation.

The slurry layer applied in this way is slowly dried by allowing it to stand in air for

several hours. Complete drying is carried out by using an IR radiator i‘rxl air. The
5 dried green-body layer is subsequently sintered in a known manner in a sintering

furnace at a temperature of about 1200°C to obtain a crack-free, homogenem{s

SiO; reflector layer of opaque quartz glass with a density of about 1.6 g/cm?®.

The homogeneity of the layer manifests itself as a substantially uniform layer
thickness without the formation of “noses” that are created by the slurry flowing off
10 from the curved surface. Opacity manifests itself in that the direct spectral
transmission in the wavelength range between 200 nm and 2500 nm is below 5%.
When the green body layer is sintered, the constituents of the surfactant will

disappear almost completely.

The slurry described above by way of example and the results of the coating test
15 obtained by using this slurry and of further coating tests with other slurry

compositions are listed in Table 1.

Embodiment
Table 1
No. K1 K2 K3 K4 K5 »R* | ,H*
1 33/8 63.5/15 | 3.5/0.04 0.015 |[25/(70/30)| ++ ++
2 20/8 63.56/15 | 3.5/0.04 0.015 |25/(70/30)| + 0
3 15/8 63.5/15 | 3.5/0.04 0.015 |25/(70/30)) O -
4 | 33/8 40/15 | 3.5/0.04 | 0.015 |25/(70/30)| 0 +
5 33/8 35/15 3.5/0.04 0.015 | 25/(70/30) - 0
6 | 33/8 | 63.5/15 0 0.015 |25/(70/30)| + -
7 33/8 63.5/15 | 10/0.04 0.015 |25/(70/30) - +
8 33/8 63.5/15 | 3.5/0.04 0 25/(70/30y| O -
9 33/8 63.5/15 | 3.5/0.04 0.015 | 33/(70/30) - -
10 33/8 63.5/15 | 3.5/0.04 0.015 | 20(70/30) + 0
11| 33/20 863.5/15 | 3.5/0.04 0.015 |25/(70/30)| O ++
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33/8 63.5/15 3.5/0.04 0.015 20(70/30) + 0 11 33/20 63.5/15 3.5/0.04
0.015 25/(70/30) 0 ++ 14 1233/863.5/ 4% 3.5/ 0. 040. 01525/ (70/ 30) 0++
Expl anati ons regarding Table 1: Conponents K1, K2, K3: concentration
data given in w. % (based on the solids content of the slurry) /
mean particle size in pm (D50 val ue-- Conponent K4: concentration of
"Triton X-10Q5n 19 B e [T JULE DV thespra
slurry) Coﬂrhznlen?’g’lg—'\ \I\Q}'JE@ frgs{ Q% nfa‘bﬂg d 2‘%{%0 n 11 qui —+i
w. %/ fractigns,of water_and al cohol (in vol. % based on the total
vol une oFxPlrBatiprpEsgarding Tafled) "R is a qualitative measure of the

visual l'y_ detggifRhertaRY, kO RB! EQibRhratiBR oM §ReR! iHWY % @48Ed on the

solids content of the slurry) / mean particle size in pm (Dso value) ™ '

- Component K4: concentration of , Triton X-100“ in vol. % (based on the liquid
5 volume of the spray slurry)

- Component K5: weight fraction of the dispersion liquid in wt. % / fractions of
water and alcohol (in vol. % based on the total volume of the dispersion liquid)

- ,R"is a qualitative measure of the visually detected crack formation of the
dried slurry layer.

10 - "H"is a qualitative measure of the visually detected homogeneity of the dried
slurry layer.

- Samples nos. 3 and 5 to 9 are comparative examples.
- Symbols of the qualitative assessment:++ very good

+ good
15 0 acceptable
- poor

The qualitative results of Table 1 demonstrate that when using a slurry layer with
the composition according to sample 1, one will obtain a quartz-glass component
20 with a particularly homogeneous and low-crack SiO; surface layer.
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10 - "H' is a qualitative neasure of the visually detected
honogeneity of the dried slurry |ayer.1%5Banples nos. 3 and 5 to 9 are
conparative exanples. Synbols of the qualitative assessnent: ++ very
good + good 150 acceptable - poor The qualitative results of Table 1
denonstrate that when using a slurry layer with the conposition
according to sanple 1, one will obtain a quartz-glass conponent 20
with a particularly honbgeneous akratémtelaimsk Si 02 surface layer. 15
Patent clains 1. A method for producing a coated conponent of quartz
glass in that a base body of quartz glass is provided that has a
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fraction of at least 30% by wt., based on the total solids content,
(g) SiO2 nanoparticles with particle sizes of less than 100 nm with a weight
15 fraction between 0.2% by wt. and 10% by wti., based on the total solids

content,

(h) a non-ionic, alkali-free surfactant with a fraction in the range of from

0.005% to 0.5%, based on the volume of the dispersion liquid.

2. The method according to claim 1, characterized in that the splintery
20 amorphous SiO;, granules are present with a weight fraction in the range of
20% by wt. to 60% by wt., based on the total solids content.

3. The method according to claim 1 or 2, characterized in that the splintery
amorphous SiO; granules have a grain size distribution with a Dsg value in

the range between 5 uym and 20 um.
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3. The method according to claim1l or 2, characterized in that the
splintery anorphous Si 02 granul es havel@ grain size distribution with
a D50 value in the range between 5 pmand 20 pm 16 The net hod
according to any one of the preceding clains, characterized in that

t he spherical anorphous S102 granules are present with a wei ght

. fraction in the range of 40% by wt. to 80% by wt., based on the total
sol i ds con#enthe Fethorkabcatdngcioratiynone of teyprenediof) daimsp cbarstterized in
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nmet hod cl ains, characterized in that the Si 02 nanoparticl es..are

present with @niiitght fraction in the range of 3% by w. to 8% by!
wt., based on the total solids content. The nmethod according to any
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organi ¢ sol vgﬂqﬁ" wﬁVanedw%ﬁ%if?ﬁ%g?@%gym and gbe”rﬁr ably an

al cohol, is used as the dispersion liquid. The nethod according to

any one of ! Mehepetitst Aecatttigts, arGHiciet Biel frefedifg trhéthotitgain i ds
content of the 802 slurry is in the range between 70-80% by 20\M -
pref erabl y béhpEagterized gnihg) tha SiQzonanapariiglen ate prasentimith a weighy one
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t he functi onaonkenter . 11. The nethod according to claim 10,

characterized in that neighboring | ayers 25have different

conpositiogs...,12. The net hqd accordin any one of .the preceding.

retpod o af T hechalti 8io/aa R kg sk besaRg C ety e @ st e

with a layer thhi tkngefactdhtid Brdsenokithed HEETorPinkhBTTaAGE of 01TB5% to
0.05%, based on the volume of the dispersion liquid.

15 8. The method according to any one of the preceding claims, characterized in
that a mixture of water and an organic solvent with a low boiling

temperature, preferably an alcohol, is used as the dispersion liquid.

9. The method according to any one of the preceding claims, characterized in
that the solids content of the SiO; slurry is in the range between 70-80% by
20 wt., preferably between 74-78% by wt.

10. The method according to any one of the preceding method claims,
characterized in that a plurality of successive layers of the SiOs slurry layer

are applied for producing the functional layer.

11.The method according to claim 10, characterized in that neighboring layers

25 have different compositions.

12. The method according to any one of the preceding method claims,
characterized in that the functional layer is produced with a layer thickness

in the range between 0.1 mm and 4 mm.




