260 087 %01?8709\,@009 S102 slurry for the production of quartz &l?ﬁég and
use of the slurry The present invention relates a Si slurry for the

production of quartz glass, with the slurry containing a dispersion |iquid
and anor phous Si Q2 particles with particle 5 sizes up to a maxi mum of 500
pm wherein the |argest volune fraction is conposed of SiO2 particles with
particles sizes in the range of 1 pmto 60 pm as well as SIQ2 )
nanoparticles with particle sizes of Iess than 100 nmin the range of 0.2%
by wt. to 15% by w. (of the entire solids content). Moreover, the present

i nvention relates to a special use of the slurry. 10 The quartz glass to be

Phe form of anrand it therociRiorarhpetz giads SpRRuREN e BRI i ance &
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(carrier), or in the form of an opaque or translucent quartz glass component, for

instance a band- or plate-shaped quartz glass component.

A great number of different techniques are known for the production of plate-
shaped quartz glass components. For instance, US-PS 4,363,647 suggests that a

15 planar layer of SiO; soot should be continuously deposited by means of deposition
burners on a pre-sintered sand bed and vitrified by means of a ribbon burner while
producing a quartz glass plate.

Crucible pulling methods for producing quartz glass plates are also known.
However, the lateral dimensions of the plate are limited by the diameter of the
20 crucible. This may lead to corrugations of the withdrawn quartz glass plate, and
the achievabile dimensional stability is relatively poor. Moreover, the manufacture
of opaque quartz glass plates in a melting method is not possible without taking

special measures for producing or maintaining opacity in the molten state.

For some time components and layers consisting in part or entirely of opaque '
25 quartz glass have been used in applications as optical reflectors for generating a

diffuse reflection. These reflectors are distinguished by an adequately high degree

of reflection at a very high temperature and thermal shock resistance. DE 10 2004



051 846 yBes the manufacture of such a reflector by
slurry %@Cﬂgi@ﬂ’*’? this process a highly filled, castable, agﬁgg@s@é?%rry S

prepared that contains anorphous SiQ2 particles and is applied in the form
of a slurry layer to a base body of quartz gl ass. The anorphous Si Q2
particles are produced by wet 5 mlling SiQ2 granules and have a particle
size in the range of not nore than 500 pm wth S102 particles with

article si [ he range between 1 and 50 ccount i for the
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16 aqueous phase of the slurry.

For the application of the slurry layer to the base body, spraying, electrostatically
supported spraying, flow coating, spinning, immersion and dispersion coating are

suggested. The slurry layer is subsequently dried and vitrified.

DE 103 19 300 A1 discloses a method for the production of a shaped silica glass

20 body by electrophoretic depasition. A dispersion according to the type mentioned
at the outset is here started from, the dispersion containing larger amorphous SiO;
particles with a Dsp value between 1 ym and 200 pym and smaller amorphous SiO»
nanoparticles with a grain size in the range of 1 nm to 100 nm. The fraction of the
SiO; nanoparticles is preferably between 1-10% by wt., with the larger amorphous

25 Si0O; particles forming the remainder up to 100%. The filling degree of the
dispersion is between 10% by wt. and 80% by wt., preferably between 50% by wt.
and 70% by wt., and its viscosity is between 1 - 1000 mPa's, preferably between 1
- 100 mPa's. '

However, it has been found that the flow behavior of the known slurry is not
30 optimal for some coating techniques. With a highly filled slurry according to DE- 10



30 opti coating techniques. Wth a highly filled sl
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"dressing” or spreading by doctor blade,of the slurry mass turns out to
pose problens, and al though the |OMFVi§%6$ity di spersion according to DE
103 19 300 Al can be poured out easily, it flows off fromthe coated
surface imedi ately, so that only flat coating geonetries are possible and 5
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Moreover, it is the object of the present invention to indicate a special use of the

slurry according to the invention.

15  As for the slurry, said object starting from the slurry mentioned at the outset is
achieved according to the invention in that the SiO; particles have a multimodal
particle size distribution with a first maximum of the size distribution in the range of
1 um to 3 um and a second maximum in the range of 5 ym to 50 ym, and that the
solids content (percentage by weight of the SiO, particles and the SiO,

20 nanoparticles together) are in the range of 83 % to 90%

Typically, the above-mentioned highly filled and highly viscous slurry shows a
dilatant-rheopexic behavior. This means that upon mechanical action (such as
stirring, shaking, filling, dispersion coating, stripping, spreading by doctor blade)
the slurry exhibits increased viscosity (dilatancy) or that after mechanical impact

25 the viscosity is increased for a short period of time (rheopexy). These closely
related flow properties of the slurry shall be termed ,rheopexy* or ,rheopexic® in
the following.

Thus the known slurry thickens under mechanical action. This flow behavior turns
out to be disadvantageous when a slurry layer is applied to and distributed over a
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applied to and distributed over a 260 087 WO 11. 03. 2009 -4 surface by neans
of a tool, for instance during dispersion coating or stripping, troweling,

dressing, scraping, filling, or the like. The known high-viscosity slurry is
not well suited for these application techniques, which shall be summarized
herei nafter under the term "spreadi ng by doctor blade", as it solidifies
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"thixotropic" in the following. Due to its thixotropic flow behavior the
sl urry achtordibegntfountehattheflomobehavidr ofi suohfy slub@ willdbangbake tetthess. Thi s

property is,.conducive to a unifgrmoutflow and to the  distrjbution of the
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content of Si Q2 nanoparticles and

,Thixotropy” of the slurry manifests itself in that with a constant shear stress (for

instance at a constant stirring rate) its viscosity is continuously decreasing for
some time. Related therewith is “structural viscosity” in the case of which the
15 viscosity is also reduced due to shear, but which is not further decreasing at a

constant shear stress.

These closely related flow properties of the siurry shall be jointly termed as
“thixotropy” or “thixotropic” in the following.

Due to its thixotropic flow behavior the slurry according to the invention will liquefy

20 under shear stress. This property is conducive to a uniform outflow and to the
distribution of the slurry mass over a surface ~ also under the action of a force
with a distributing effect.

The flow behavior of the slurry is above all defined by the solids content, namely in
combination with and in dependence upon the content of Si0O; nanoparticles and

25 the particle size distribution of the amorphous SiO; particies. This shall be
explained in more detail hereinafter:

* The solids content (percentage by weight of the SiO; particles and the SiO;
nanoparticles together) of the slurry according to the invention is relatively
high at a value ranging between 83% and 80%. Also without the addition of
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(percentage by weight of the SiQ2 particles and the SiQ2 nanoparticles
together) of the slurry according to the-invention is relatively high at a
val ue rangi ng between 83% and 90% Al so without the addition of 260 087 WO
11.03.2009 -5 nanoparticles, the high solids content effects a high
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¢ The amorphous SiO; particles have a multimodal particle size distribution.
15 Such a multimodal particle size distribution has at least two, preferably
three or more, distribution maxima. This is conducive to the setting of a
high true density of the slurry, whereby shrinkage during drying and
sintering and thus the risk of crack formation is reduced. For instance,
particle distributions with Dso values of 2, 5, 15, 30 and 40 um can be used

20 alone or in combination.

The SiO; nanoparticles can e.g. be produced by oxidation or hydrolysis of silicon-
containing starting compounds (aiso called “pyrogenic silica” in the following) or by
polycondensation of polymerizable silicon compounds (SiO; sol). When
“pyrogenic silica” is used, a previous cleaning step is often useful. For this

25 purpose pyrogenic silica is preferably present in the form of a partly solidified,
“temporary” SiO; granulate, which permits the use of a standard hot chlorination
method for cleaning purposes. During homogenization of the slurry the purified
granulate grains will again decompose into SiO, nanoparticles due to the shear
forces acting thereon.
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to be par specifiasifacelasd afOBO0uhYg, prederably bétween 5ont'sj asd B80we%g. 0.5 and
5 and particularly preferably between 1 and 3%

At a content of less than 0.2% by wt. of said particles in the slurry the
nanoparticles do not have any significant impact on the flow behavior of the slurry,

15 whereas contents of more than 15% by wt. lead to intensified shrinkage of the
slurry during drying, which might aggravate a defect-free drying and sintering. With
thin slurry layers a higher content of SiQO;, nanoparticles can be used because

thinner layers are less prone to shrinkage cracks than thicker layers.

With respect to this it has turned out to be particularly advantageous when the
20 slurry contains between 0.5 and 5 and particularly preferably between 1 and 3%
by wi. of SiO; nanoparticles (based on the entire solids content).

Preferably, the SiO; nanoparticles have particle sizes of less than 50 nm.

Small SiO; nanoparticles seal and consolidate the outer surface of the green body
and thereby increase the green strength of the dried slurry as well as the sintering
25  activity. |

It has turned out to be particularly advantageous when at least 80% by wt.,
preferably at least 90% by wt., of the SiO, particles are made spherical.
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case of thick slurry layers. The particle sizes of the finely divided, splintery SiO-

granules correspond approximately to those of the amorphous SiO; particles and

the weight fraction of splintery granules is 10% by wt. at the most (based on the

15 total solids content).

Preferably, the SiO; particles have a particle size distribution distinguished by a
Dsp value of less than 50 um, preferably less than 40 ym.

SiO; particles in this order of magnitude exhibit an advantageous sintering
behavior and a comparatively low drying shrinkage so that a corresponding slurry

20 layer can be sintered and dried particularly easily without the formation of cracks.
This is due to interactions between the SiO; pariicles that lead to the formation of
molecular SiO; bonds already in the slurry mass and therefore facilitate drying and
sintering.

The dispersion liquid may be made up of an aqueous base. The polar nature of

25 the aqueous phase of such a slurry may have an effect on the interaction of the
Si0q particles. For the slurry according to the invention, however, a dispersion
liquid is preferred that is based on an organic solvent, preferably on an alcoholic
basis.
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slurry produced by using such particles consists of at |east 99.9% by wt.

O Si 02 (gpathetit 'O, i 8isBHGUEhed bThigiopaty) ThBIsNde) & therefbReSuited for
forming opaque quartz glass of high purity. The quartz glass has an impurity
content of less than 1 wt. ppm, whereby it absorbs not much in the UV range up to
180 nm and is thus suited as a diffuse optical broadband reflector for use over a

15 particularly wide wavelength range.

For the same reason the SiO; content of the amorphous SiO; particles is
preferably at least 99.9% by wt.

The solids content of the slurry produced by using such particles consists of at
teast 99.9% by wt. of SiO; (apart from the addition of dopant). Binders or other
20 additives are normally not needed and are ideally not contained. The content of

metal oxide impurities is preferably less than 1 wt. ppm.

The cristobalite content in the dried SiO; slurry should be not more than 0.1% by
wt. at the most because, otherwise, sintering of the slurry layer may cause
crystallization, which may lead to waste.

25 To enhance the etching resistance of the quartz glass made from the slurry it has
turned out to be useful when the slurry contains nitrogen, carbon or a chemical
compound of these components that are incorporated into the quartz glass
structure in the form of nitrides or carbides.
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Si2 slurry according to the invention is used for producing a diffusely
reflecting reflector of quartz g).ass, 10 diffusely refl ecting,refl.ector
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parti cul aréffedtingtrefieciddiof guartpfiaSisO2 nanoparticles. The diffusely reflecting
reflector is present as an independent reflector conponent 15 which is used

in conky nati,. ith_an.optical radiator, a heating elenenf or for thernal
ohi o dtho X flsal' Badrid ireRlorrasas oL g Sl bEo QD teahvemtion Enr 1 or
conponent .4; ; oDt ; bul b, a
compar t meistAUISRUI @bafRi A thigh e & BN felsbribRBvePRTIgE vkl P11 0 5
heat range. This is assumed to be due to the high solids content of the slurry and

particularly to the addition of SiO; nanoparticles.

The diffusely reflecting reflector is present as an independent reflector component

15 which is used in combination with an optical radiator, a heating element or for
thermal shielding, or the reflector is formed as an opaque SiO; layer on a carrier
component. The reflector can e.g. be present in the form of a tube, buib, a
compartment, bell, semi-shell, spherical or ellipsoidal segment, a plate, a heat
shield, or the like.

20 In afirst preferred alternative the diffusely reflecting reflector is used as a reflector
layer of quartz glass on a carrier of quartz glass.

After drying and sintering of the slurry the reflector layer formed from the slurry
forms a coating on a carrier surface or a part thereof. The carrier of quariz glass
substantially performs mechanical or chemical basic functions of the overall

25 component, e.g. mechanical strength, thermal stability and chemical resistance,
while the reflector layer considerably defines the optical properties. Typical layer
thicknesses are in the range of 0.2 mm to 3 mm.

The reflector layer and the carrier are here made of the same material or at least
of similar materials, which has a particularly advantageous effect on the adhesion
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reflecti orqlpahiéy Opaqlie bRieslafd prgbrabhebbafidd @ digferiagttemperatdpss turned out
to be advantageous when a slurry is used that contains one or nore
between 1200°C and 1350°C. These are particularly suited as diffusely reflecting
reflector components. At higher sintering temperatures or with long sintering

periods translucence or even transparence is achieved.

15 For obtaining a specific reflection behavior of the diffusely reflecting reflector it has
turned out to be advantageous when a slurry is used that contains one or more
dopants that generate optical absorption in quartz glass in the ultraviolet, visible or

infrared spectral range.

The slurry is preferably used for producing a diffusely reflecting reflector for diffuse
20 reflection in the UV wavelength range below 240 nm.

A high reflection in the UV wavelength range (e.g. of more than 90%) down to
wavelengths around 180 nm presupposes opacity and ultrahigh purity of the
quartz glass. Purity is e.g. guaranteed through the use of synthetically produced
Si0,, where particularly a low degree of impurity with lithium oxide should be

25 noted. The content of lithium is below 100 wt. ppb, preferably at less than 20 wt.

ppb.

The invention shall now be explained in more detail with reference to

embodiments and a drawing, in which:
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10
1. Preparation of a SiO» slurry

Figure 3 shows a particle size distribution of a raw material component. This is a
multimodal particle size distribution with a relatively narrow maximum of the size
distribution at about 30 pm (Dsp value) and with a secondary maximum in the

15 range around 2 ym. This raw material component with a Dsp value at 30 ym shall
be called R3¢ hereinafter.

Figure 4 shows the particle size distribution as a SEM micrograph. It can be seen
that the individual SiO; particles are made round and spherical.

For the preparation of the slurry other raw material components are used that

20 have a Dgg value at 5 um, 15 um and 40 um, and the particle size distributions of
which are otherwise similar to the ones shown in Figs. 3 and 4. Depending on their
Dso value, these raw material components are designated as Rs, Rys, and as Ry,
respectively. Each of the raw material components are first cleaned in a hot

chlorination process at a temperature in the range between 600°C and 1200°C.

25 Moreover, SiO; nanoparticles with diameters of around 40 nm are used in the
form of ,pyrogenic silica®, or in the form of a SiO; sol. The pyrogenic silica is here
present as a partly solidified “temporary” SiO; granulate that is pre-treated by
sintering at a fow temperature in the range of 600°C to 900°C and partly
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chl ori ne-cont ai ni ng at nosphere. On account of the small primary particle

si zes of tTwe WlaRin@icRdBavOfiPasdouY & e Lgefd:enperature during hot
chlorination is sufficient. During honobgenization of the suspension the
granul ate grains 5 deconpose again into Si 2 nanoparticles due to the shear
forces actiﬂ@@%ﬂ. them The follow ng reci pes have turned out to be useful:
Recipe 1 Rgo 500 ¢ r@b’i 200 g 10 R5 200 g Pyrogenic silica: 135 g with BET
surface ared of 50 gg The sai d conponents are dispersed in pure ethanol,
yi el ding eRgol i ds cogoegt of 85% by wt. Recipe 2

10 Rs 200 g
Pyrogenic silica: 135 g with BET surface area of 50 m2/g.

The said components are dispersed in pure ethanol, yielding a solids content of

85% by wt.
Recipe 2

15 Ris 395¢g
Rs 54 g

Standard SiO; sol with tetraethylorthosilane (TEOS) as the SiO» degassing
material in an amount yielding a SiO; weight of 6 g.

The said solids components are dispersed in 111 g pure ethanol, and SiO; soi is
20 mixed into the homogeneous dispersion.

Recipe 3
R15 270 g
Rs 35¢g

Pyrogenic silica: 4 g with BET surface area of 50 m?/g
25 These components are dispersed in 70 g polyvinyl butural in methanol.

The highly filled slurry prepared in this way shows a thixotropic behavior. The
slurries are therefore “spreadable™ and that is why they are suited for processing
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said solids conponents are dispersed in %11 g pure ethanol, and SiQ2 sol is
20 m xed into the honbgeneous dispersidﬂ. Recipe 3 Rl15 270 g R5 35 g
Pyrogenic silica: 4 g with BET surface area of 50 n2/g 25 These conponents
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area. By contrast, the photo of Figure 2 shows an irregular mass
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shurr Y10  from spreading by doctor blade of a rheopexic SiO; slurry according to the prior

art. A similar result is obtained when the pyrogenic silica is omitted in recipe 1.

2. Preparation of quartz glass using the siurry according to the invention

Example 1: preparation of diffusely reflecting surface areas on a carrier

15 A spreadable SiO; slurry according to the invention is used, wherein the slurry
layer is produced by means of a dressing tool acting on a supply mass of the
slurry in a metering and distributing manner.

The supply mass is either accumulated on the surface of the carrier, or it is
contained in a reservoir from which it can pass to the carrier surface. Under the
20 mechanical distributing action of the dressing tool and in combination with the
thixotropic properties of the slurry according to the invention the viscosity is
reduced, which facilitates outflow and propagation of the slurry on the surface of
the carrier. This is conducive to the formation of a uniform homogeneous layer of

a predetermined thickness.

25 The dressing {ool, which performs a relative movement with respect to the carrier
surface, is for instance a doctor blade tool, such as a horizontally rotating rod, a

roll, a shaping tool, or the like. It is essential that the dressing tool is spaced apart
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and whi ch, on the other predetermnes the gap between carrier
can here also be used as the guide element.

The relative movement of dressing tool and carrier is here carried out with the help

of a mechanical guide element which, on the one hand, coordinates the relative
15 movement and which, on the other hand, predetermines the gap between carrier

and dressing tool directly or indirectly. As a result, when the relative movement is

carried out, a constant gap width can be upheld in an easy way. This may e.g. be

a guide rail along which the dressing tool moves across the carrier. The gap width

is directly set by the thickness of the guide rail or indirectly by a stripper connected
20 to the dressing tool.

The slurry supply mass is preferably contained in a reservoir which is arranged on
the dressing tool and fluidically connected to the gap. The slurry supply mass
passes continuously from the reservoir via the gap to the surface of the carrier.
The reservoir is part of the dressing tool and ensures that slurry mass is always
25 present on the gap across the whole gap width. With a movable dressing tool the

reservoir is also moved with the dressing tool.

As a rule, the gap has a shape adapted to a coating surface of the carrier. This is
particularly useful in the case of an elongated carrier, the coating surface of which
is not fiat, but comprises, for instance, curved or obliquely extending areas

30 extending in longitudinal direction. The shape of the dressing tool is here adapted
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be formed in the formof an opaque <coating of SiQ2 for diffuse reflection.

The produchereinaftesr eof shal |l be expl ained hereinafter.

The surface of the twin tube is cleaned with alcohol and then in 3% hydrofluoric
acid for eliminating other surface impurities, particularly alkali and alkaline earth

15 compounds. The twin tube is then inserted into a doctor blade device. Said device
consists of an elongated carrier for supporting the twin tube, a guide rail and a
dressing tool with integrated slurry reservoir which is displaceable on the guide rail
along the twin tube. The dressing tool comprises a stripper with a bottom side
profiled in such a way that it maintains a drawing gap of a constant width of 2 mm

20 relative to the upper side of the twin tube. The reservoir is fluidically connected to
the drawing gap and, viewed in the direction of displacement of the dressing tool,
arranged in front thereof. Areas of the upper side of the twin tube that are not to
be coated are covered with a sheet. The slurry is filled into the reservoir and the
dressing tool is drawn off swiftly and uniformly via the guide rail along the twin

25 tube. A shear force that due to the thixotropic flow property of the slurry leads to a
decrease in viscosity so that the slurry is distributed between twin tube and
stripper and exits in a uniform way and at a constant thickness out of the drawing
gap is here acting on the slurry in the area of the drawing gap. The viscosity of the
slurry applied to and resting on the coating surface increases again due to

30 thixoptropy immediately after application, so that the coating does not deliquesce,
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mai nl y nilayeriiaalso suifesk fior useat elemated tareperatures of matedhan 1DMSCant i al |y
constant | ayer thickness of the slurry layer of about 1 mmis thereby

hi : ' th d f th ' he, . f t.h
doct or i B herTuly S 58 PaE ERESEr Byst el fbh S Buplner Tfo & aota
i nvent i on \pify faféendeUbithe Féfedivh diBvebf Figl Be surface with slurry layer,

t hereby ensuring, after drying and sintering, the formation of an optically

honmobgeneous and esthetically appealing opaque reflector layer with a
t hi ckness Figuce § sheiwsibe retlectian behavipefithe diffiuse eeflectaripsoduced peeardingn t he

2l so-sui t 40 B Ied G aTE LA AP Y BEhB SO IOt | o
wavelength range of 250 nm to 3000 nm. The degree of reflection “R” in % based
15 on the reflectivity of “Spectralon” is plotted on the y-axis and the wavelength A of
the operating radiation in nm on the x-axis. The reflectivity is determined by
means of an Ulbricht sphere.

The curve shows the reflection progress in the case of an opaque layer of opaque
SiO; with a thickness of 0.8 mm, with the sintering process being carried out in a

20 sintering furnace at 1280°C (3h) in air. As can be seen therefrom, the SiO;
opaque layer of undoped SiO; shows an approximately uniform degree of
reflection R of around 95% in the wavelength range between about 300 nm and"
2100 nm. The degree of reflection at 210 nm is here still higher than 98%. This
high reflection in the VUV range permits the use of components coated in this

25 way, for instance in the UV disinfection sector.

Example 2: production of a quartz glass plate

A homogeneous slurry is prepared with the help of recipe 3. The slurry is used for
producing a quariz glass plate in a doctor blade process. A slurry layer with a



10 The ref?@@bgywv ¥y of the opaque reflector |ayer shall nom1be4@X@@ng§d in
nor e det ai wth reference to the reflection curve of Fig. 5 igure

shows the reflection behavior of the diffuse reflector produced according

to Exanple 1 in the formof an opaque Févg? of opaque Si2 layer in the
wavel ength range of 250 nmto 3000 nm The degree of reflection "R" in %
based 15 on the reflectivity of Spectralon is plotted on the y-axis and

t he wavel ep t he. qperat i Kam.on t he x:axis. The

ol ect tvi TPeSa8f 8 iRy ProdihecSh 3l Mk Mk BPsSbR e 26t hows
the refl ecsf1pB tAkeBbERSdWbERSvieRERtHR slafy Opaque | ayer of opaque SiQ2 with
a thickness of 0.8 nm wth the S|nter|ng process being carried out in a 20
sintering furnace at 1280C (3h) in air. can be seen therefrom the Si 2

opaque | ayAftecdryingieifbe Iayem whicinen aﬁC@lpﬁeriherﬁ?!@ soligsi gantentarng e o

reflection nm and
2700 nm _ THECRRISTREE e diadersleh RIS e ﬁﬁ@ﬁtgﬁg%*?ﬁ“ﬁ@%*be?%?ﬁ 5506
Thi s hﬁghsmtﬁré@cll)e@éhdlﬁ?Uh%lM@Hﬂ@Q@ﬂ@emﬁfE hAd dheatitie aothirc prRPBENt s coat ed
inthis 25 way, for instance in the UV disinfection sector. Exanple 2:
product i ontfémSF@fqma@ﬁW@l&@UWZagbsaImghi@gmdeous slurry is prepared with the
hel p of recipe 3. The slurry is used for producing a quartz glass plate in
a doctor blade process. A slurry layer with a 260 087 WD 11. 03.2009 -17
thickness of 5 nmis here produced on a carrier. This is only possible on
account of the thixotropic flow behavior of the slurry. After drying of the
| ayer, which on account of the high solids content and the alcoholic base
of the dispersion liquidis carried out within a few hours, the layer is 5
sintered. Depending on sintering tenperature and duration, a thin plate of
transparent or opaque quartz glass is obtained. 260 087 WD 11.03.2009 -18



Pat ent cl g Si@2 slurry for the production of quartz gl

cont ai ni ngjdgjsoaél?s\pl)\{abrm on liquid 5 and anorphous Si Q2 parti cl esq\?m%'?h 0poagrt icle
sizes to a maxi mum of 500 pm wherein Liae | argest volunme fraction is
conposed of Si2 particles with partiCl'8s sizes in the range of 1 pmto 60
pm as well as Si2 nanoparticles wth particle sizes of |less than 100 nm
in the range of 0.2% by w. to 15% by w. (of the entire solids content),
characterized in that the SiQ2 particles have 10 a mnul ti nodal distribution
of particle sizes with a first maxi mumof the size distribution in the
range of 1 pmto 3 pmand a second maximumin the range of 5 pmto 50 pm
and that the solids content (percerpg@atyaing ght of the Si Q2 particles and
the Si Q2 nanoparticles together) are in the range of 83 %to 90% 15 2. The
slurry according to claim1, characterized in that it contains between 0.5%
by wt. and 5% by w ., preferably between 1 % by wt. and 3% by w., of SiQ2
nanopartlcle |ds cont.en 3. The.sl urr rd| ng
nanopart | f ooy GRS Ry S NRCp AL Bt Bt et RS oo o B S AP

sizes of | essrid@foftho® Sigd #hma'éﬁmﬁﬂh%ér}iclécﬁﬁsdtb@niakuﬁbm61'500B
characterized in that at |east 80% by w., referably at |east 90% by wt.

of the Si Q2 peheretl tbe Ialrggstrud@n@ﬂacﬁmmns ccanpqseei efl SiQypatticlesdiithy to cl ai m

4, charact er| zed . in that it contai e di vi ded

g anu ce. oig{ 5178 e ROt Du Bl v, dsiet as 0L o RRERMEES, he s o
particles ha\bﬁtfﬁpa@@lepﬁﬁéé ef %s§'tﬁ@n 408t Wiﬂepr%n@b%f'mg%' A tBy1 583, BR0 val ue
of less than 50 pm preferably less than 40 pm 7. The slurry according to
claim1, chandctafithe edtirensolidst carttent) dharactesred ||rqthal the SiGapartigiesoravehe

basi s an or i C a C baS| 260 087 WO
15703, Bbos AGlinieddl dsitbugs Bt Brditlereiots Btnh i3t RiadnlBefne i -t hat
the solids CQﬂétﬂBﬁtlon in the range of 1 pm to 3 ym and a second maximum in the range

of 5 um to 50 ym, and that the solids content (percentage by weight of the

SiO; particles and the SiO; nanoparticles together) are in the range of 83 % to

90%.

15 2. The slurry according to claim 1, characterized in that it contains between 0.5%
by wt. and 5% by wt., preferably between 1% by wt. and 3% by wt., of SiO;
nanoparticles (of the entire total solids content).

3. The slurry according to claim 1, characterized in that the SiO; nanoparticles

have particle sizes of less than 50 nm.

20 4. The slurry according to claim 1, characterized in that at least 80% by wt,,
preferably at least 90% by wt., of the SiO; particles are made spherical.

5. The slurry according to claim 4, characterized in that it contains finely divided,

splintery SiO; granules.

6. The slurry according to claim 1, characterized in that the SiO; particles have a
25 particle size distribution distinguished by a Dsp value of less than 50 ym,
preferably less than 40 ym.

7. The slurry according to claim 1, characterized in that the dispersion liquid is

made up on the basis of an organic solvent, preferably on an alcoholic basis.



(percenta kght of the Si02 particles and the Si 02 nanop '
t oget her)%ngatm(gst 85% by wt. 9. The slurry according to cl ZH?P?CR@

characterized in that the Si02 particl ei and 5 the Si 02 nanoparticles
consi st of synthetic Si02. 10. The sl ur g'accordi ng to claiml,

characterized in that the Si02 content of the anorphous Si02 particles is
at least 99.9% by w. 11. The slurry according to claiml, characterized in

that it cqntains nitrogen, arbon or a chem cal .conpound of said conponents
that are i cgjr}ﬁo?"é'i%@cgﬂwg &JC'?H'@ 1qﬁﬁ?@??‘ﬂfz§§§“§6?%? dPr‘FOPE?@qf or m of

nitrides or ' | : B oA of cl ains
1to 11 for S?%@Sgl S%fwgmlﬁgqésﬁ ?%@Heﬁgéﬁrbg Ig%lt(r%rﬁég} quzli(??f gl ass. 13.

Use accor di ndogethet)as at iEast 8b% bywdri zed in that the diffusely reflecting
reflector is forned as a reflector |ayer of quartz glass on a carrier of

uartz 1 l.ass., 14. e.according tpo_ claim 12 ar i i at the
di 11 usel y%r o MBSy ackREiEE PRI Y; shatisRPel 'Egﬁlﬁﬁ%?fﬁg'ﬁéﬁﬁ?s#‘@bﬁm y
band- o pl atige SEPALInEpATtics @t of PMABERGIOLS. Use according to claim
12, characterized In that the diffusely reflecting 20 reflector for

creating a specific reflection behavior contains one or_nore dopants
produci ng 18 Tdist sluEy agpewting toalaim 1gghatacteizesddnitiat the SiCcantentaf the vi si bl e

or infrared I ] ' claim 12, characterized in
t hat the di f%@é@bgpgfﬁ?@gﬁﬁﬁyﬁg?ﬁé%%sgggg%%g%# ‘use reflection in the W
wave-| ength range is used below 25 240 nm

11. The slurry according to claim 1, characterized in that it contains nitrogen,

carbon or a chemical compound of said components that are incorporated into

10 the quartz glass structure in the form of nitrides or carbides.

12. Use of SiO; slurry according to any one of claims 1 to 11 for producing a
diffusely reflecting reflector of quartz glass.

13. Use according to claim 12, characterized in that the diffusely reflecting
reflector is formed as a reflector layer of quartz glass on a carrier of quartz

15 glass.

14. Use according to claim 12, characterized in that the diffusely reflecting
reflector is formed as a carrier-less, preferably band- or plate-shaped quartz

glass component.

15. Use according to claim 12, characterized in that the diffusely reflecting
20 reflector for creating a specific reflection behavior contains one or more
dopants producing an optical absorption in quartz glass in the ultraviolet,
visible or infrared spectral range.

16. Use according to claim 12, characterized in that the diffusely reflecting
reflector for diffuse reflection in the UV wave-length range is used below
25 240 nm.



