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for produci hg the sane resent invention relates to a conpone

a reflector |ayer, conprising a base body of quartz glass having a surface
that is covered at least in part with a, reflector |ayer. Mreover, the
present invention relates to a nethod for producing such a 10 conponent with
a reflector layer by covering the surface of a base body of quartz glass at
| east in part with a reflector layer. Quartz glass is characterized by a | ow

coefficient of expansion, by ' t £n ver a w de wavel ength
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tubes, bul bs, cover plates or reflector carriers for lanps and radiators in

the ultraviolet, infrared and visible spectral range. For obtaining special
characteristics quartz glass is doped with other substances. In |anp
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generic conponent int formof an infrared irradiator equi with a gold
reflectdd i sokmpoment withaDeflegtardayarbyCiovering thefsusfaed of ar basebody sbquartz as a
surface irradiatqgr and is conposed of lurality of adjacently arranged
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quartz gl ass, each having a heating coil extending therein. The top side of
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transparence over a wide wavelength range and by high chemical and thermal
resistance. Quartz glass components are used for many applications, e.g. in lamp
15 manufacture as cladding tubes, bulbs, cover plates or reflector carriers for lamps
and radiators in the ultraviolet, infrared and visible spectral range. For obtaining

special characteristics quartz glass is doped with other substances.

In lamp manufacture, time constancy and efficiency of the emitted operative
radiation often play an important role. To minimize radiation losses, optical

20 radiators are provided with a reflector. The reflector is firmly connected to the
radiator, or it is a reflector component separated from the radiator. The surfaces of
high-quality reflectors which can be used in a chemically aggressive environment
without damage to the reflector and without a noticeable decrease in reflectivity
are made of gold.

25 A generic component in the form of an infrared irradiator equipped with a goid
refiector is known from DE 40 22 100 C1. The infrared irradiator serves as a
sutface irradiator and is composed of a plurality of adjacently arranged lamp tubes
of quartz glass that are mounted on a joint carrier plate of quartz glass, each
having a heating coil extending therein. The top side of said lamp tube

30 arrangement forms the irradiation surface of the infrared surface irradiator. The
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In the quar ass conp 6 i Vent I on, e ctor l'ayer consists

of at 1d eadegrpertbltqmppsatumscamitem@raase vﬁhatuﬁné)z cover |ayer covers the
base body either wholly or in part and acts as a diffuse optical reflector.
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known to mat lamp bulbs, e.g. by etching with acid or by coating the lamp bulb in
the interior with a particulate light-scattering powder, such as a mixture of clay and
silica.

15 Itis therefore the object of the present invention to provide a component,
particularly for use in lamp and reflector production, which is equipped with an
efficient, chemically and thermally resistant and, nevertheless, inexpensive
reflector layer.

Furthermore, it is the object of the present invention to provide a method for
20 producing such a component.

As for the component, this object starting from the above-described quartz glass
component is achieved according to the invention by providing an SiO; cover layer
which acts as a diffuse reflector and consists of at least partly opaque quartz
glass.

25 Inthe quartz glass component of the invention, the reflector layer consists of at
least partly opaque quartz glass. The SiO cover layer covers the base body either
wholly or in part and acts as a diffuse optical reflector. It is made completely or for
the greatest part from doped or undoped SiO-.
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in |anmp and cture, and it is present in the form of

bul b, a chanber, shell, spherical or ellipsoidal segnent, plate, heat
shield, or the like. The quartz gl ass congonentis ei ther part of an optical
radiator with integrated reflector, said feflector being 5 formed by the
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strength. Partlcular reference should be made to the high resistance to heat

shocks of the SiO; cover layer on the base body of quartz glass.

15  Furthermore, the SiO; cover layer can be produced at low costs. A suitable
procedure will be explained in more detail further below. The surface of the base
body which is provided as the reflector has applied thereto a layer of a slip
containing SiO; particles, from which the SiO; cover layer is obtained by
subsequent drying and vitrification. Attention must be paid during vitrification that

20 the SiO; cover layer remains opaque at least in part so that an adequate
reflectivity is maintained.

It has turned out to be advantageous when the SiO; cover layer consists of
material that is generic with regard to the material of the base body.

“Generic material” means in this context that the SiO, contents of cover layer and
25 base body differ by not more than 10% by wt., preferably not more than 3% by wt.

from one another. This yields a particularly high adhesion of the cover layer to the

base body and, in particular, a high resistance of the composite to thermal shocks.
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a radiation emtter. In this case the cladding body of quartz glass

envel opes a radiation emtter, such 5 as a heating coil, a carbon ribbon or

a radiation-emtting gas filling, and attthe sane tine part of the cladding-
body is provided with the Si02 cover |ayer acting as the reflector. In a
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reflecte e reflector
cladding body.

In a second, equally preferred variant of the component of the invention, the SiO;
cover layer is provided on the inside of the cladding body which is oriented
15 towards the radiation emitter.

The reflector layer provided on the inside is directly adjacent to the radiation

emitter, so that absorption losses due to the material of the cladding body are

avoided. 1t is often easier to apply the cover layer on the inside of the cladding

body than on the outside, and said layer is particularly protected by the cladding
20 body against mechanical damage.

The following explanations refer to a particularly preferred embodiment of the

component of the invention, in which the at least partly opagque SiO; contains a

dopant which in the ultraviolet, visible or infrared spectral range produces an

optical absorption, thereby accomplishing a selective reflection of the reflector
25 layer.

The SiO2 cover layer contains one or several dopants that are causing a selective
reflection of the reflector layer. To this end a dopant is used that in the ultraviolet,
visible and/or infrared spectral range produces one or several absorption lines in
quartz glass. As a consequence, the light wave spectrum reflected by the reflector
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filtering neasure, such as doping of the quartz glass of the base body or a
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the dopant produces an optical absorption line in the wavelength range above 300

15 om.

This embodiment is particularly suited for applications where the reflected
operative radiation from the ultraviolet spectral range is to be freed completely or
in part of portions of the visible or infrared spectral range, for instance, in order to
prevent heating up of an article irradiated with UV radiation by IR radiation.

20  Reflection coefficient means the intensity ratio of the radiation vertically impinging
on the reflectors to the reflected radiation. An Ulbricht ball is suited for the
measurement of the diffusely reflecting radiation.

In an aiternative, but equally preferred, variant of the component with selectively
acting reflector layer, it is intended that the SiO» cover layer in the wavelength

25 range of 400 nm to 800 nm has a reflection coefficient of at least 0.3, and that the
dopant produces an optical absorption line in the infrared wavelength range above
1000 nm.

This embodiment of the optical component of the invention with selectively acting
reflector layer is particularly suited for applications where the reflected operative
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range is to be freed conpletely or in part of portions fromthe infrared
spectral range, for instance, to prevent heating up of |anps or parts

thereof, such as electrodes or the |ike®-by IR radiation. The dopant which
in quartz glass absorbs in the infrared spectral range preferably 5
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wavel engt h range of 1000 nmto 2000 nm has a reflection coefficient of at

| east 0. 3, ThendopdritwHitteirdgyentz glass dbserbsdn tiwinfered speotraltrangelpreferabslyt he

ul travi ol et wavel ength rang e pbet ween, 150 nm and 400 nm This enbodi nent of
the opbi c&omﬂfw&@;mordmf% the/feliewing WFW@@?&N’PQ@@BP%% YhsEyef | ect or
| ayer is ticularly intended for applications where the operative
radiation 1n the IR range due to the reflection on the selectively
reflecting layer is to be freed conpletely or in part of portions fromthe
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t he corrpoqﬁrgb,d)érohbe i nvention with selectively acting reflector |ayer, the
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range; for instance, in | um nescent
ultraviolet wavelength range between 150 nm and 400 nm.
This embodiment of the optical component of the invention with selectively acting
15 reflector layer is particularly intended for applications where the operative radiation
in the IR range due to the reflection on the selectively reflecting fayer is to be freed
completely or in part of portions from the ultraviolet range, for instance, in order to
prevent a possible harmful UV portion of the IR light spectrum in the case of
radiant heaters in the medical, private or industrial sector.

20 In a further preferred variant of the component of the invention with selectively
acting reflector tayer, the SiO; cover layer in the wavelength range of 400 nm to
800 nm has a reflection coefficient of at least 0.3, and the dopant produces an
optical absorption line in the ultraviolet wavelength range between 150 nm and
400 nm.

25 This embodiment is particularly intended for applications where the reflected
operative radiation from the visible spectral range is to be freed completely or in
part of portions from the ultraviolet spectral range; for instance, in lJuminescent
means, such as halogen emitters in which an UV pertion that might be harmful to
health is to be removed from the visible light spectrum.
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Si 2 cover |ayer absorbs UV radiation is preferably selected fromthe group
consisting of Ti, Fe, Ce. To absorb a majdr intensity or wavel ength portion
of the UV radiation in the reflector material, the S102 cover |ayer
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optical applications when the reflected operative radiation froma nore
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I
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of the visible spectral range.

The SiO; cover layer appears colored in this embodiment due to the filtering of

15 portions of thé visible light spectrum by selective reflection. This permits a colored
design of the quartz glass component. For instance, the quartz glass appears red
if only or mainly red portions of the impinging light spectrum are reflected and the
more short-wave portions of the visible light are absorbed completely or in partin
the reflector material.

20 A suitable dopant for the absorption in the short-wave range of the visible spectral
range is e.g. Cu or Sm.

Inversely, it is of advantage to other optical applications when the reflected
operative radiation from a more short-wave range of the visible spectrum, for
instance 300 nm to 400 nm, is freed completely or in part of portions from a more

25 long wave visible spectral range, for instance above 400 nm. This is e.g. possible
by means of the component according to the invention by doping the reflector
material with Nd.
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acting reflector layer, the Si02 cover |ayer contains nanoscale crystalline
particles. On account of their size and _conposition, the nanoscale

crystalline particles 5 produce speciat8optical effects, such as scattering,’
pol ari zation, or absorption. They are added to the slip in the manufacture
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dopant, | C hange the physi.cal and 20 chem ca roperties of the
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| ayers w tBndivbkgrent optical properties can achieve special effects, for

i nstance antireflection or also different absorption curves inside the Si02
cover Iayl_er. 25 As for the nethod, the above-indicated object starting from
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The optical effects of the nanoscale crystalline particles are enhanced if the SiO;
cover layer comprises transparent regions. The remaining opacity of the SiO;
cover layer is here fully or partly due to the added nanoscale crystalline particles.

15  The thicker the SiO; cover layer is made, the more completely is the reflection of
the radiation carried out. However, it is difficult to produce layer thicknesses of
more than 3 mm, and the additional effect of the increased layer thickness is
hardly noticeable any more. SiO; cover layers having thicknesses below 0.1 mm
require a high concentration of the dopant, which may change the physical and

20 chemical properties of the quartz glass of the cover layer in a disadvantageous

manner.

Succeeding layers with different optical properties can achieve special effects, for
instance antireflection or also different absorption curves inside the SiO; cover

layer.

25 As for the method, the above-indicated object starting from the above-mentioned
method is achieved according to the invention in that a slip containing amorphous
SiO;, particles is produced and applied to the surface of the base body with
formation of a slip layer, the slip layer is dried and is then vitrified forming the SiO,

cover layer.



formation of a slip layer, the slip layer is dried and is then vitrified
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of the invention, the base body of quartz glass is provided by neans of a
slip casting nethod with a cover |layer of Si 2. A special technical
challenge is that any tearing of the slipglayer is avoided during drying or
vitrification, though the volune of the layer is shrinking, mﬁthout t he

tz gl th b d b bl | di To t hi d
st anl o 1Bt ethd 3RS inyantion. tAhatedady oA GRSRLS RRUHEARY | ) os
The slip i Sméﬁﬁé bﬁﬁ siﬁgue stifig inflethdd Yith 4 BoVdl9aarser Hiexly Addpbdid tecthhseauent | y

dried and vitrified to interactions anong one anot her the anorphous
Si2 part ichadenge ietdl anydearing ef theeslipl iayen lawoldad during deting ahd dry state

' ea o1 i p VETEFRAT. hEGaRR Fabith B0heJeverdi BBk ool Ve R et 8 "

dense algd qhgqigsbrmy&@a abqyﬁj |bm>/@d£cord’hgly5l 2 particles consi st of
synt hetically produced Si ¥ purified and naturally occurring raw

material, as is e. 8 descrlbed in DE 44 40 104 C2. 15 Apart fromthe
armor phous Sl @i gnlia sasfableslingsifsstipdusestha gpataing ratarphens SiQaponent s

for the for I

compounds. dotiriss, The Sk BbheaEs i EvEr T tkl e v Rigikhuanty o
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di stri but i ccompatztivelyi lox temperaiues with\fernatiarcoba dentsbeanﬂtgranb—fr&er&mkage of
the slip layer. For instance, the shrinkage in drying can be reduced 25 by

usi ng coars Vﬁ@f articles. The drying of the slip layer is carried out by
removi ng noi sture at room

The SiO; particles consist of synthetically produced SiO or of purified and

naturafly occurring raw material, as is e.g. described in DE 44 40 104 C2.

15  Apart from the amorphous SiO; particles, the slip may also contain precursor
components for the formation of SiO; particles. These are hydrolyzable silicon
compounds as are used in sol-gel methods for producing SiO». Such precursor
components form molecular bonds in the slip layer due to their hydrolysis, they
effect a consolidation, thereby facilitating sintering. On the other hand, however,

20  high concentrations of them lead to high shrinkage in drying, and they may
contribute to the formation of cracks, which limits the amount of such precursor
components in the slip.

Particle size and distribution of the SiO; particles have effects on the drying
shrinkage of the slip layer. For instance, the shrinkage in drying can be reduced
25 by using coarse SiO; particles.

The drying of the slip tayer is carried out by removing moisture at room
temperature, by heating or by freeze drying. After drying the slip layer is vitrified in
that it is heated to a high temperature that leads to a sintering of the SiO, particles
and to the formation of a dense and crack-free cover layer of opaque or partly
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vitrified'in heated to a high tenperature that |eads t
sintering of the SiQ2 particles and to the formation of a dense and
crack-free cover |ayer of opaque or parjly PCT/EP2005/009074 24.01.07 -10
opaque quartz glass, which covers the Wiolre surface of the base body, or
part thereof. Wth the nethod of the invention it is possible to produce

Si @2 covefppaguehiafa\glass, whidh 66vets fisd WholeSsurfdtat othbhasetivy, of pars a
preferred possibility of producing the 5 reflector |ayer fromat |east

partly opdbereot102. For the formation of the cover layer SiO2 particles are
preferably used that have a particle size in the range of up to not nore
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particle sizes 1n the range between 1 pm a pm account |
gr eat est \eohighwlensity,tscothat said3nethodafiars hgreferradcpessibilityrofgfrodueing thele show

an advant aggoys sintering behavigr and a.conparatively | ow shrinkage in
dryi ng.g |tfgﬁ%éi0%%gﬁr§8m]% l?ﬂ pqrﬂygagﬂu%ggﬁg.p the slip layer can be dried
and vitrified in a particularly easy way wi thout the formation of cracks.

This may lRyrine fdrmalionUfithe cowér lyéoSiGsdrikas are preferatig usad thdthave a
I nteractions of the SiQ2 particles with one another that nay even lead to

the 15 fohagticiesizefinine sangeel @ tenelonake than UL LM, paeferahly ohyp daamot

S1ip and 5998 thah JOBYRSRS, SafbhS il bRt B b EpBSNERIREA TS et
ml1ing S 50 it acdt®unting fdwsthe dreatéetvsiameradtion. e si ze distribution is
here adj usted by the honopgeni zation 20 process of the slip. Starting from

CORb"58, oL sSRRie N Gaek el Shawaruatiadodlio Srsgbabareus °
par 1 ol 69 AP & SnEarANGRoR sifiRkags i SR, « HéS pEbh ol A FELGEh 2B
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to interactions of the SiO; particles with one another that may even lead to the

15 formation of molecular SiO; bonds and facilitate drying and sintering.

This is promoted by the polar nature of the aqueous phase of the slip and by a
procedure in which the SiO, particles are produced by wet milling SiO, starting
grains.

The desired particle size distribution is here adjusted by the homogenization
20 process of the slip. Starting from comparatively coarse grains with diameters
ranging e.g. between 200 pm and 5000 pm, the SiO; particles are reduced in size
during homogenization, depending on their degree of consolidation. Wet milling
creates SiO; particles of any size within the aqueous slip, i.e. also those that,
interacting with one another, form the above-described bonds already in the slip,
25  which improves the stability of the slip layer.

The cristobalite amount in the dried SiO; slip layer should be not more than 1% by
wt. because, otherwise, crystallization might occur during vitrification of the slip
layer, which may lead to waste of the component. What is here essential is the
use of SiO; particles that are amorphous from the start.
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% by w ecause erw se, crystallization mght occur during
V|tr|f|cat|on of the slip layer, which my |ead to waste of the conmponent.
What is here essential is the wuse of Si (,P% particles that are anorphous from
the start. PCT/EP2005/ 009074 24.01.07 -1 For the application of the slip
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vitrificatiformedbyaligpinge reduced through a suitable tenperature control.
Preferably, the vitrification of the dried sI ip layer is <carried out at a
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atmosphere. Due to its high diffusion rate in quartz glass, hydrogen is
particularly suited for a heat transm ssion. A high heat transm ssion has
the effect t[ fisks of erask farmation daring wiificationican also ke redueedtrgughiabl e i s
formed bet W ffnld erharul B IRRIEL PEaEINd fRifRabh B i HAEE sAE s | v

terrper ature 1nside COVEI’ yer or orti on een

vitrified yedrriefoatath dompamtwelztmmmumw;ﬁratme i tite rangegbetoeenl t he
melt front fromthe outside e inside hus a vitrification also of
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If the heatatmgpherelurlng V|tr|f|cat|on is to be short in tinme and

substantially imted to the portions that are covered with an Si02 slip

| ayer to be_vitrifi rner | a a | aser al.so, be used .f or

Vi %II’I ficatiBHe t@hﬁﬁﬁb"@@ﬁ&"ﬂ’é\‘? thu%% 9‘%’@5 hyﬁ'ogen gpartiséularly SUHEA for 5
heat transmission. A high heat transmission has the effect that a temperature

15 gradient that is as flat as possible is formed between the high temperature
prevailing on the surface and the lower temperature inside the SiO2 cover layer or
the portion that has not been vitrified yet. Even at low vitrification temperatures the
progress of the melt front from the outside to the inside and thus a vitrification also
of inner portions of the slip layer are thereby ensured. A hydrogen content of at

20 least 70% is sufficient therefor. Apart from hydrogen, the atmosphere during
vitrification may e.g. also contain nitrogen, and preferably helium.

If the heat action during vitrification is to be short in time and substantially limited
to the portions that are covered with an SiO. slip layer to be vitrified, a burner
flame or a laser may also be used for vitrification. Plastic deformations of the

25 component can thereby be avoided to a large extent.

The thickness of the SiO; cover layer can be reinforced in successive steps by
carrying out the method of the invention repeatedly.

Furthermore, it has turned out to be useful when dopants are added to the slip in
the form of compounds containing aluminum, nitrogen or carbon.
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Si 02 cove ayer can einforced in successive steps by carrying out the
nmet hod of the invention repeatedly. Furthernore, it has turned out to be
useful when dopants are added to the slip in the form of conpounds

cont ai ning al um num nitrogen or carbon.“PCT/ EP2005/ 009074 24.01.07 -12 In
this variant of the nethod, a dopant or several dopants are introduced into
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adapt ed t oSuitabje startshstanggs aredistohytedrinthe sliplin amgricuanieunifers) y acting
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t he dopantthprcedeciaggr.an optical absorption in quartz glass in the
ultraviolet, visible or infrared spectral range, thereby effecting a

sel ective _reflection of the ref|lector |ayer. The .dopant .i.s evenl
o Se e LUt TG SIGr o ISyenptpentad B hRuar s ttiarpearrsd Byl adhesia tog
articul ar r&OgSIB i : fai liguer .
IF—)bvvever, ‘ﬁé 'S aﬁgﬁggg%ygpgg%%@pgﬁggé Pﬁoﬁéopagg sllrthg (ﬁ%}aﬁehgqtﬁ%éd dried
or pre-si methad, elg.he itsiication tempgrataresar thel addition of dopantsy and; cgrebe The
i nvention shall ,now be eerI ati ned.n,nore detail with reference to

coricrete appli

adapted to many cations.
For producing a selectively acting reflector layer, as explained above with

15 reference to the component of the invention, at least one dopant is preferably
introduced into the slip, the dopant producing an optical absorption in quartz glass
in the ultraviolet, visible or infrared spectral range, thereby effecting a selective
reflection of the reflector layer.

The dopant is evenly distributed in the slip, which resuits in the final analysis in a

20 particutarly homogeneous doping of the quartz glass of the cover layer. However,
it is also possible to introduce the dopant into the liquid, dried or pre-sintered slip
layer as long as said layer is not porous yet.

The invention shall now be explained in more detail with reference to
embodiments and a drawing. The drawing shows in detail in

25 Fig. 1 a schematic illustration of a reflector plate of quartz glass with a reflector
layer in the form of an SiO; cover layer, viewed in cross section;

Fig. 2 a schematic illustration of an infrared radiator in the form of a twin-tube
radiator with a cladding tube, whose upper side is partly covered with a slip
layer or a reflector layer,



enbodi ment gy, 4 The drawi ng shows in detail in 25 Fig. |
schemati c ﬁﬁ@"?ﬁﬁﬁo 4a reflector plate of quartz glass with a ?gfoﬂe%?t or

| ayer in the formof an SiQ2 cover |ayer, viewed in cross section; Fig. 2 a
schematic illustration of an infrared raii ator in the formof a tw n-tube
radiator with a claddi ng tube, whose upp P-side is partly covered with a
slip layer or a reflector |ayer; PCT/EP2005/009074 24.01.07 -13 Fig. 3
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gl ass; Fig. a reflection curve for an S102 cover |ayer doped with cerium

praseodym al uniGl@$Se; and 5 Fig. 5 a diagramwith several reflection curves
for conparison. Exanple 1 A honobgeneous base slip is produced. For a batch

of 10 kg b i '- s . r : S
grains of T34 'QF'g‘\isvd'ﬁ?‘\é\?’ng” %ﬁtsﬂ@éfg‘u’gn' 152?12660 7 a"r‘{gﬁ%ﬁ%’ﬁﬁ?ﬁ%ﬂﬁst 0 650
pm are nm xed w talurtin@t&a@ndei oni zed water of a 10 conductivity of less than 3

pSin a drummll lined wwth quartz glass and having a volune contents of
about 20 1. _Thg (wartz I.t%ss r inﬁ%qv{ere uriEied in a hot chlorination
met hod Bef &i9: 9 A{iagRaM Withseygral refielion LUVeS IISOMRANISCR. cont ai ned. Thi s
m xture is ground by neans of mlling balls of quartz glass on a roller

bl ock at 2384 fior three days to such a degree that a honpbgeneous base
slipis forW!’MéISV\/ith a solids content of 79% In the course of the

grinding process the pH value is lowered to a pH of about 4 due to the
di ssol vi ng Ashamogsneous basesliplimpedgced. Gera hatohnoft Hikg base slip iy water

Poogeneousinh il Apidous usts diass offTh of nailThr Bl Witerd wiffbdraln " <
obt ai ned. TByey ﬁhgﬁgrﬁomszsmﬁﬁ%ra'hs@emi areanBdWith™ '8 kd defonfzedPR8tr of a25 rpm

for 12 hours. The'resulting slip has a solids content =~ of 84% and a density
of aboli® 2.a@nguctixty offessstham $ S ina dainomithlinediwith quastzsglags and having a
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chlorination method before. Attention is paid that no cristobalite is contained.

This mixture is ground by means of milling balls of quartz glass on a roiler block at
23 rpm for three days to such a degree that a homogeneous base slip is formed

15 with a solids content of 79%. In the course of the grinding process the pH value is
lowered to a pH of about 4 due to the dissolving SiOs.

Further amorphous SiO; grains in the form of spherical particles with a grain size
of about 5 pym are admixed to the resulting homogeneous and stable base slip
until a solids content of 84% by wt. is obtained. This mixture is homogenized in a

20  drum mill at a speed of 25 rpm for 12 hours. The resulting slip has a solids content
of 84% and a density of about 2.0 g/cm®. The SiO; particles obtained in the slip 14
after milling of the quartz glass grains have a particle size distribution
characterized by a D5 value of about 8 im and by a Dgg value of about 40 um.
This slip is dilatant. The rheological property of the slip, which is designated as

25 ‘“dilatancy”, becomes apparent in that the viscosity thereof increases with the
shear rate. This has the effect that in the absence of shear forces, i.e. after
application of the slip as a slip layer to the component of quartz glass, the
viscosity increases, which facilitates the formation of a uniform slip layer.
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an upper [IThatdlipdayermredated andidriéd w0 this Way i theh vigriflgdnin it intahsintgrfiey  heat i ng
15 ten&e)rature is two hours in the enbodinent. Subsequently, the slip |ayer
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1.1t cononsihousengis thenAsated heniighs secons! fiathealingHamp fos fayrdIurst® mm x
300 M X gnTBpefhaafing téthperature of 1350°C. The hotding time at the upper heating

15 temperature is two hours in the embodiment. Subsequently, the slip layer is
completely sintered, it is opaque and without bubbles as far as can be seen with
the naked eye.

The subsequent cooling process takes place in the furnace in air down to a
temperature of 500°C at a controlled cooling rate of 15°C/min and then in the still
20 closed state of the furnace by way of free cooling.

The resulting reflector plate is schematically shown in Fig. 1. It consists of the
quartz glass plate 8 having the dimensions 300 mm x 300 mm x 2 mm, whose flat
sides are fully covered with an SiO; cover layer 9 which consists of opaque quartz
glass and has a mean layer thickness of about 2 mm, and which is characterized
25 by freedom from cracks and by a high density of about 2,15 glem®. The SiO; cover
layer 9 in Fig. 1 is drawn with an exaggerated thickness for reasons of illustration.

This reflector plate is thermally resistant up to temperatures above 1100°C and is
e.g. suited as a substitute for reflector plates of molybdenum, which are otherwise
used for such high-temperature applications.
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characterized 25 by freedom from cracks and by a high density of about 2.15
g/cnB. The Si2 cover layer 9 in Fig. 11%3 drawn wi th an exagger at ed

thi ckness for reasons of illustration. “This reflector plate is thermally
resistant up to tenperatures above 1100C and is e.g. suited as a substitute
for refl ectrstead af #se furmatibnof amopaquie 8i0.aovepidyer at beth sided, therquartzh

hi gh-t enper at ur pplications. PCT/EP2005/009074 24.01,07_ -15 Instead of
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| ayer on a cladding tube for an infrared radiator in the formof a
so-cal | ed Teflgqtiohube” of quartz glass. Such a twin tube is schematically
shown in Fig. 2. This tube consists of a cladding tube 1 of quartz gl ass

which is iExtaB@IéQrm of an 8 when viewed in cross section, the tube being

subdi vi ded tral web 2 into two sections 3, 4. Each of the 15
sections 3, 4 serves to receive a heating coil, the electrical connections
bei ng gui debaseislipis preduceddal degsdribed Witly refersricepe Exampléct] the slib®eimyps
(not shown in, Fig. .__The in radiation directiop of the twin tube 9 is
O et o8 qSRRAPHETadIcINg & refiRRn ek O ACIRGEHNG RYBR Iprin infared raistopim
arrow 5. A S bg,,i d r{}e%r er side 6 of the twin tube 9
which is Ortl:i%?érgrgbpégb:‘cv\%l%df rﬁ%ﬁr;']q!t:lﬁg cr’rgcirlhnéra ?gfgi on direction 5. To this end
the surface of the twin tube 9 is cleaned by neans of al cohol and then in
30% hydr of |Sumhi a twini tdbé is sehématicallyrsehown in Fig. 2. This tube consists of a cladding

tube 1 of quartz glass which is in the form of an 8 when viewed in cross section,
the tube being subdivided by a central web 2 into two sections 3, 4. Each of the

15 sections 3, 4 serves to receive a heating coil, the electrical connections being
guided out of the cladding tube 1 via crimps provided at the ends (not shown in
Fig. 2). The main radiation direction of the twin tube 9 is oriented downwards in
the embodiment and symbolized by the directional arrow 5.

A reflector is to be formed on the upper side 6 of the twin tube 9 which is oriented

20  away from the main radiation direction 5. To this end the surface of the twin tube 9
is cleaned by means of alcohol and then in 30% hydrofluoric acid for eliminating
other surface impurities, e.g. alkali and alkaline-earth compounds.

The base slip is subsequently applied to the upper side 6 of the cladding tube 1.
To this end the cladding tube 1 is mounted on a mounting device and the free-

25 flowing slip is sprayed to the upper side 6 by means of a spray nozzle. The
spraying operation wilt be terminated as soon as a uniform coating has been
achieved. The slip dries in air very rapidly. The layer thickness of the slip layer 7
produced in this way is about 1 mm.
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to achieve a final tenperature of 1400C, which is held for two 10 hours.
Cool i ng t dI0gs tpa dewenheating teowearatyre aih009°CLShiensompenentiia kept 8t thissnper at ure

Cayer 1 s fpid SehBely ol BhEosf SURRIREpNY. 4 SopaeRTh orokBEs Biesen: . “The
resul ti ng pfadeof eMEThdury & adliebes fdtafpaiansietof 1400200Whioh itheld fariwobut i s

substantially still opaque. Opacity is denmonstrated in that the direct
spectt@l Iwurs. Lmatingdakes placeavithva coolinchrane of A <G /arip e a fumaceet ween 190 nm
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an infrared radiator, the SiQ2 cover |ayer 7a, which is produced thereon,
i s al so sUiHesslipdayer is faify sinteved laad@onkolidaied by ttkispempieratase treatneedtiOTRE. 20

fefl oot or s SIoratesia 1§ s aNal dpa ot apovee. 13 alore bubR amp
manuf act Ulsgnsitilily still opaque. Opacity is demonstrated in that the direct spectral
15 fransmission is below 10% in the wavelength range between 190 nm and 2650
nm. This yields a correspondingly high degree of reflection around 80% in the
infrared wavelength range. The twin tube 9 is used for producing an infrared
radiator, the SiO; cover layer 7a, which is produced thereon, is also suited as a
reflector layer for high temperatures above 1000°C.

20 The use of quartz glass components that are provided with such a diffuse reflector
in the form of an SiO; cover layer is not limited to lamp manufacture. Such
reflectors are also used as separate components, e.g. for radiators in analyzing
systems or for heating means in solar cell production.

Example 4

25 A homogeneous SiO; slip is produced, as described with reference to Example 1.
1.25% by wt. cerium praseodym aluminate (CEg 4Pro 6AlO3) is added to said slip.
The cerium amount is chosen such that it will be about 0.32% by wt. in the later
SiO; cover layer and the praseocdym amount about 0.49% by wt.
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anal yzi ng %@Fg@Béﬁt}%&ﬁheati ng neans in solar cell production. ‘!étﬂﬂlq,] 4
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Thereaf ter of AQE| Tabaltiiou the ToBRAGR o 3 Lblome cBiseO R Ruernah adbitkapssal can
be seen WwighRyt ?% maked eye, free from bubbl es. 20 The subsequent cooling
process takes place in the furnace in air dowmn to a tenperature of 500C at
a controlled cooling rate of 15C/mn and then in the still

This slip layer is first dried at room temperature for about 5 hours and

subsequently by means of an IR radiator in air. The dried slip layer is without

15 cracks, and it has a mean thickness of about 2.2 mm. The slip layer which has
been produced and dried in this way is then vitrified in air in a sintering furnace, as
described with reference to Example 1.

Thereafter the slip layer is completely sintered, opagque and, as far as can be seen
with the naked eye, free from bubbles.

20 The subsequent cooling process takes place in the furnace in air down to a
temperature of 500°C at a controlled cooling rate of 15°C/min and then in the still
closed state of the furnace by way of free cooling.

A reflector plate is obtained having flat sides that are fully covered with an SiO;
cover layer which consists of opaque quartz glass and has a mean layer thickness
25 of about 2 mm, and which is characterized by freedom from cracks and by a high
density of about 2.15 g/cm®, and the reflection curve of which is shown in Fig. 4 in
the wavelength range between 200 nm and 800 nm. Plotted on the y-axis is the
degree of reflection “R” in %, which refers to the intensity ratio of the refiected
radiation to the radiation impinging on the SiO; cover layer, and the wavelength A

30 is plotted in nm on the x-axis. In the infrared spectral range (not shown) and in the
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ppm The slip is applied to a flat side of a quartz glass plate, dried and
vitrifiedgxapaple®d been described above with reference to Exanple 4. A
refl ector plI a%e I s obtained }

A slip is produced, as has been described with reference to Example 4, but,
instead of the dopant cerium prasecdym aluminate (Ceg 4,ProsAlO3), a powder

15 mixture of Al;O3 and Fe;Os3 is added that is dimensioned such that in the later
SiO; cover layer the aluminum portion is about 3% by wt. and the Fe portion is 10
wt ppm.

The slip is applied to a flat side of a quartz glass plate, dried and vitrified, as has
heen described above with reference to Example 4. A reflector plate is obtained
20 having one flat side covered with an SiO; cover layer which consists of opaque
quariz glass and has a mean layer thickness of about 2 mm, and which is
distinguished by the absence of cracks and by a high density of about 2.15 g/lem®.

After vitrification of the dried slip layer in the sintering furnace in air, an opaque
SiO; cover layer is obtained that almost within the whole wavelength range of 200

25 nm to 3000 nm shows high absorption and low reflection. it is only in the
wavelength range of about 700 nm that a low reflection degree below 60% is
measured.



20 having vered with an Si 02 cover |ayer which consigt
opaque quart éﬁégpdgﬁﬁ? as a nean | ayer thickness of about 2 mm ahacaﬂﬁih
i s distinguished by the absence of cracks and by a high density of about
2.15 g/cnB. After vitrification of the dried slip layer in the sintering
furnace in air, an opaque Si02 cover |a38r I s obtained that al nost within

t he whol e wavel ength range of 200 25 nmto 3000 nm shows hi gh absorption and
low reflection. It is only in the wavelength range of about 700 nmthat a
Iom1ref|ec¢§@ﬂ3¥3é§ee bel ow 60% is measured. PCT/EP2005/ 009074 24.01.07
-19- Exanple 6 An Si Q2 cover layer is produced on a quartz glass plate, as
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vitrified in air, heating to an upper heating tenperature of 1300C

for a peri dafetsenqze)tn Enemp@ bnThe slip tayes. hrgwwem&mﬁwgrlfadnmalrpbmce of
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400 nm 5o FEAuiinyg amospgharedinghy pregendecdf IsRirogen.degr ee around 75% now
mani fests itself. The absorption in the W range bel ow 300 nmand in the IR

range above_1000 nmis 10 however not changed significantly. Hence, the
reflector iKistreatmentsonsiderably changss the r@%@“&f‘lhﬂi‘&"%lcﬁt the $iOn COVRY vi si bl e

spectr al t
ei ng absqRRg g ArREnGEtn Exaimet 5 Ak el it Randq Sy 408 rfs6 70t 2
wavel engt h arsadedquatety Figh $eﬁamuo¢lsd@r@eamurgi P5%t i madnifestaiteelf Aheect .  For
the di scharge of the 5@ B{ S&lnth ﬁ@cctort ekng coo] i ng
measur oo cabspePtonine A7 aande below 00 p and infhe.Birange abave, 1800 v | bed
wiith r \;egga nst ead of the dopant m xture consisting
of Alzgg e2 bﬁgﬁsw&?nﬂ%omg I s added that is dinmensioned such
that the Fe portion vaI be 8 wt ppmin 20 the later SiQ2 cover | ayer.
Hence, the reflector is suited for the reflection of operative radiation in the visible

spectral range, the greatest part of the UV radiation and the IR radiation being

absorbed in the SiO; cover layer and thus removed from the reflected wavelength

spectrum. This avoids a heating of the illuminated object. For the discharge of the
15 heat generated in the reflector the known cooling measures can be taken.

Example 7

A slip is produced, as has been described with reference to Example 5, but,

instead of the dopant mixture consisting of Al,O3 and Fe;03, only an Fe20,

powder is added that is dimensioned such that the Fe portion will be 8 wt ppm in
20 the later SiO; cover layer.

The slip is further processed into a vitrified SiO, cover layer of a thickness of 2
mm on a quartz glass plate, as has been described with reference to Example 5.
The reflection behavior of the iron-doped SiO; cover layer in the wavelength range
of 240 nm to 850 nm is shown in Fig. 5 as curve 52. The diagram of Fig. 5 shows
25 reflection curves of two different SiO2 cover layers according to the present
invention as compared with the reflection curve of a gold layer over the
wavelength range between 240 nm and 850 nm. Plotted on the y-axis is there the
reflection degree “R" in relative units (based on the reflectivity of the Teflon lining
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t o Exanpl eur¥e 53&hovatheaeflection béleanvddminan $ile csiver layev of uhdgped S$iOxndoped
Si2 (curve 53) .jn 10 the wavel e h range between 250 nm gnd 850 nm has an
Spor oxi mubaYIgS BdhkTRsS GEZTE WHCH bAs BeRN SRORIGHY AEARIEINGR, EBRERIBCT | cor ) on
degree Rin this wavel ength range is higher than the reflection degree R of

the gol d geghh %e(éégnvtﬂel'i-:lf?om,-rﬂhf%l Si0,CoverRger of &Rd@é@ﬁiéﬁ@hé 53yiMe 52)

shows a distinct decrease in reflection in” the ultraviol spectral range,

at weel ethgtwavalength rasge hatwaene250 om aag 850 sinbhas arcappnoxingtely uniformus
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g g {r})gglent ratigells Aighed kissr e feflsetion BBhRR Riof fiRY gblardBating’@ihvecs P Ther an
iron-doped SiO; cover layer (curve 52) shows a distinct decrease in reflection in
the ultraviolet spectral range, at wavelengths below 350 nm. The iron-doped SiO;
15  cover layer is thus suited for the selective removal of the UV portion from the

reflected radiation of a lamp.



5 radiator 9 f optical radiator, conprising a base body_.qof
quartz gl aféTm%pé/(gé%% ace covered at least in part with a reflggt%’r07

| ayer, characterized in that there is provided an Si2 cover |ayer (7a; 9)
which acts as a diffuse reflector and fzonsists of at |east partly opaque

Si 2, whereby the Si2 cover layer (7a; 9) consists of generic materi al

W th respect to the base body (1; 8), 10 wherein the SiQ2 contents of cover
| ayer and base body differ by not nore than 3% by w. from one another. 2.
The conponent according to claiml, characterized in that the base body is
formed as a cl addi ng body (ﬂat%'l'tﬁ M8z glass for receiving a radiation
emtter. 3. The conponent according to claim2, characterized in that the
Si 2 cover 415 ' | Kol I | body
(1) of quarts SYApongRllt ANCRKLCRTayer, WHRUSY Rinted roleciOPicr e ited),
The conponent radiatordirragpad of lani optizal tHdiatac tcomprésing a bEsat badyeofSjuentzoglass

| ayer (7a) is provided on the inside (.6) of the cladding bod 1), of gquartz
ol aes tnat | HEMGASUESEs sveist FidSestih sfrortE AreTistor Byes, charaieBred ibn
accordi ng to Ryt Bk R plolRicdl £ St Eoverdayer. (7619 WRIcAIdct€ ds id\diffulat the at
| east partly opaque Si C% contains a dopant” which in the ultraviolet,

vi si bl e or i nfreflectdr apd conaists efridepsiquarty opague S0, aukerepyitoe SiOheowdry
effecting a selectivg, refl.ecti.o . the reflector |ayern. 6. The,comQnent
accordi ng to rara: SLEGHaiSE s Bodhe iaiats! Wit nastic s Band PLIT e
wavel engt h r aRgserein HRSIDY doMt&RE ol Boliéslager &d Basé Body Afdr 19 ftmoRd at

| east 0.3, and that the dopant produces an optical absorption line in the
wavel engt h r atan 3feby vdofformeneemptter005/ 009074 24.01.07 -22 7. The
conponent according to claimb5, characterized in that the SiQ2 cover |ayer
In the wavel e : 0. ' hetent  of
a1 oast 05, noBpReftadha i b Rl Wedtefzad ] SR MELEREbPUFIST P

i nfrared wavelfergéd asangaddingvsodyOQ0 ofiquafiz Blassifer rspaddng atraditiondEmitte.0 any
one of clains 5 to 7, characterized in that

3. The component according to claim 2, characterized in that the SiO, cover
15 layer (7a) is provided on the outside (6) of the cladding body (1) of quartz
glass that is oriented away from the radiation emitter.

4. The component according to claim 2, characterized in that the SiO, cover
layer (7a) is provided on the inside (6) of the cladding body (1) of quariz glass
that is oriented towards the radiation emitter.

{ 20 5. The component according to any one of the preceding claims, characterized in
that the at least partly opaque SiO, contains a dopant which in the uitraviolet,
visible or infrared spectral range produces optical absorption, thereby effecting
a selective reflection of the reflector layer.

6. The component according to claim 5, characterized in that the SiO; cover
25 layer in the wavelength range of 200 nm to 300 nm has a reflection coefficient
of at least 0.3, and that the dopant produces an optical absorption line in the
wavelength range above 300 nm.



t he dopas? P%gﬁﬁééﬁﬁﬁépﬂé@ﬂ nore of the follow ng substances: hydroE(.Io‘L07

gr oups, 9. The conponent according to claimb5,
characterized in that the SiQ2 cover layer in the wavel ength range of 1000
nmto 2000 nmhas a reflection 10 coefhhcient of at least 0.3, and that the
dopant produces an optical absorption ine in the ultraviolet wavel ength
range between 150 nm and 400 nm 10. The conponent according to claimb5 or
claim7, characterized in that the Si02 _ cover layer in the wavel ength range
of 400 nm ffo Fbe cemprrent aceprding feplain Sechawmcterizeskinhat thesPiy. cpvehnd t hat
t he dopant fo ' i | | b: ength
range bet meenié%éwnm%gﬁgggi%sﬁg@%&wg@ﬁ%%o%r?lgm'{]g%csgér Iﬁf?gitaheégﬁmﬁg of
clains 5, 9 oof dbleash@rXandrithatithe dopanharodiuvesdpepticat almsorpten lovecindhe nor e

of the follow, sybstances; Ti, Fg, Ce. 12. The conponent according to
claim5 or lofnr}garfﬁaé{@"&@'gh range ﬁg?"? ﬁ@g%mz 20 cover layer in the
wavel ength range of 600 nmto 800 nmhas a reflection coefficient of at

| east 053, gandheh@mpéiteril@eaBidiRg f5HAY Bnarbf QRiMe™ tPPSHatht@Aized ifthatn t he
vi si bl e wavel ength range between” 300 nm and 600 nm 13. The cogonent

according to thedapantgompriseshaneot ordre f thenfallowing siebstapees: h i ses one
or nore of the _foll g)/vlﬂ)q ub é@@ges: Cu, Smand Nd. 25 14. The conponent
according to Qﬁ?)"%sn a@ ding clainms, characterized in that the
Si 2 cover |ayer contains nanoscale crystalline particles. 15. The conponent

accordi ng 0 Qhei dﬁrﬂﬁon@h&io%@tcﬁh%t@dlaiim 8, lehraddierizeaninthat the SiQSédleri ne
particles are dianond or are carbon nanotubes. PCT/EP2005/009074 24.01. 07

-23 16. The céaesithe waveleaghyrangesy! A9nmito 20005 hasi a ieflaciipis

charact gri zed .|\Q¢: ' e | ' ' , or

carbont 017 - AKEfTelstiof st foash % Hthat e ion o fihd T BUER JBLRARET . .,

| ayer, which liaetifére Gitraviolet we@élengthrraﬁge batweesn 1 6aInm afda40d ner a part of

an optical radiator, 5 the surface of a base body (1; 8) of quartz glass

: | :

bei ng cover1%q te coerﬁsénénr}c c%%trding to claim 5 or claim 7, characterized in that the SiO,
cover layer in the wavelength range of 400 nm to 800 nm has a reflection
coefficient of at least 0.3, and that the dopant forms an optical absorption line

15 in the ultraviolet wavelength range between 150 nm and 400 nm.

11. The component according to any one of claims 5, 9 or 10, characterized in
that the dopant comprises one or more of the following substances: Ti, Fe,
and Ce.

12. The component according to claim 5 or 10, characterized in that the SiO;
20 cover layer in the wavelength range of 600 nm to 800 nm has a reflection
coefficient of at least 0.3, and that the dopant produces an optical absorption
line in the visible wavelength range between 300 nm and 600 nm.

13. The component according to claim 5 or 12, characterized in that the dopant
comprises one or more of the following substances: Cu, Sm and Nd.

25 14. The component according to any one of the preceding claims, characterized in
that the SiO» cover layer contains nanoscale crystalline particles.

15. The component according to claim 14, characterized in that the nanoscale

crystalline particles are diamond or are carbon nanotubes.



with a refl - 9), characterized in that a slip containj

anor phous %‘?ﬁﬁg’?@%s produced and applied to the surface of %@'B?ise
body (1; 8 wth formation of a slip layer (7), the slip layer (7) is dried
and then vitrified with formation of tfie Si G2 cover layer (7a; 9), said

cover layer (7a; 9) consists of 10 gene€fic material wth respect to the base
body (1; 8), wherein the SiO2 contents of cover |ayer and base body differ
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produced by wet m _ starting grains. 18. The nethod according to
clai m 17, chartbhattbeiSi€d dovet layer contafisGalupdnuing higkogensohagebgpar ti cl e si zes
In the range of not nore than 500 pm preferably of not nore than 100 pm

account i ng Vor Plethod RsBabena’Eav e bieSa cBRgortit Wita bR dBlen S any
one of cl ai ms githeforhts a¢é\ﬂ?écﬁ§ﬁbrriah6t§)ticﬁl idthdtor bra phrt 6fas bpficlaugiatdr/a) 1s
vitrified in a hydrogen atnosphere. 20 20. The nethod according to any one

of claifs 17 tibesgrfage af ahase bedy (1 8) phauadzglassdeing cavered atdeastdniarty i n
the f f . L] | 4 Qi
ot hod aceor ag daetegopkged 72 o bribidized il HRAS S ool afbrofidly

I eas';) one dopa@iO;ipariicies i};ltlpl@dﬂcéahﬂdtéplpliet!ito,ﬂre berfdoeagltheﬁbasblb?dg(‘q(rjﬁ)i cal
25 absorption in guartz glass in t ultraviolet, visible or infrared .
spectral r angé","g1 a%maélep %&ﬂWﬁV%%&ﬁgthé dip|layen (72 Is éﬁ'?‘é@ﬂgdhe%f"tﬁ'{'ﬁd with

reflector |ayggmation of the SiO; cover layer (7a: 9), said cover layer (7a; 9) consists of

_ 10 generic material with respect to the base body (1; 8), wherein the SiO;

| contents of cover layer and base body differ by not more than 3% by wt. from
one another, whereby the SiO; particles are produced by wet milling SiO;

starting grains.

18. The method according to claim 17, characterized in that the SiO; particles
15 have particle sizes in the range of not more than 500 pm, preferably of not
more than 100 ym, SiO; particles with particle sizes in the range between 1
pum and 50 um accounting for the largest volume fraction.

19. The method according to any one of claims 17 or 18, characterized in that the
dried slip layer (7a) is vitrified in a hydrogen atmosphere.

20  20. The method according to any one of claims 17 to 19, characterized in that
dopants are added to the slip in the form of compounds containing aluminum,
nitrogen or carbon.

21. The method according to any one of claims 17 to 20, characterized in that at
least one dopant is introduced into the slip, the dopant producing optical
25 absorption in quartz glass in the ultraviolet, visible or infrared spectral range,
thereby accomplishing a selective reflection of the reflector layer.



