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WD 2004/ 083144 PCT/ EP2004/ 002577 H GH HOMOGENEI TY
SI LI CA GLASS PREPARED THROUGH A SOL- GEL PROCEDURE The

WOpresent invention relates to a highly honogeneous Si 20
30%{°58'¢4 pr epared through a sol -gel procedur e. PAFBP2004/002577

sol-gel termdefines a wide variety of processes
which; even if being different as for as the working
details or the reagents are concerned, are
characterized by the, follow ng common operations: 10
- preparation of a solution, or a suspension, of a

HpesNEENEL O redrdy careo MRaKGnofuidieneh edmlRntzel, (MhcihRe
oxi de of which has to constitute the final glassy
article; hydrolysis, acid or base catal yzed, of the
precursor, 15 inside the solution or suspension, to
form M OH groups according to the reaction MXn +

2 11H20 n + nHX wherein X generally_is_an al cohol .
Th e R PR MG Griant S VR Shb k. BOROREAL0YS 5120
glassopydparbiOBhmotgh e sS4l +efl aeedcbiusel ubl e salts

of the elenment M such as chlorides or nitrates, and,

L N. S9N a ls . _Th ohtained m xture, i.e. a.. ..
ThE feTPIBeEoEEEn QEFERY o Mg LISy (] B feskits Snicn,
ever| Y€ obdingadi ffievbnthesMith groudse agookithggdetatile or

theSr&& £Qna%%CtbﬁcQE§Ed;'A¥é3£ﬂ*k£3%%¥@£88 L%qﬁhEFS
a tipne fromfew seconds t'o sone days, :
following common operations:

- Ppreparation of a solution, or a suspension, of a
precursor formed by a compound of the element (M) the
oxide of which has to constitute the final glassy

article;

- hydrolysis, acid or base cataleed, of the precursor,
inside the solution or suspension, to form M-OH groups
according to the reaction

wherein X generally is an alcohol residue and n means
the element M valence; the alcoxydes M(OR)n can be
replaced by soluble salts of the element M such as
chlorides or nitrates, and, in some cases, oxyides. The
obtained mixture, i.e. a solution or a colleoidal

- suspension, is named sol; |

-~ Dbolycondensation of the M~0H groups accoiding to the
" reaction

M-0H + M-0H - M-0-M + H;0

~which requires a time from few seconds to some days,
depending on the solution composition and the
temperature; during this step, a matrix is formed
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dependi ng on the sol ution conposition and the
tenperature; during this step, a matrix is fornmed WO

VVO%Q& 89@@144 PCT/ EP2004/ 002577 2 call ed, case
QR 144 PCTI EP2004/ 002577 2 called. case it aifions

drylng t||| the formation of _a porous nDnollthlc
body; during this step, the ol vent is renoved t hr ough
a 5. sinple controlled evaporation, which

d;@ﬁrnlnes the so called xerogel, or through an
4@G0FATE RN 0ERETe AWFORRIEIL A dRATe heOE gnore

Caldnedaaanpgedél t he obtained body is a porous gl ass,
mhlch may have an. apparent density of 10%to about

0% of the t [ | of 10 the oxi de having .the
- L e B e WP QEne BETPRELEOFCLERLC
Usedy asdeunthy denis foitesd, otth@fscbheeﬂtl ¢d geknolwecﬁ through a

§%§@§andE?§86élle§Upe%§%#%%8h eﬂerﬁ. Cﬁg nég\¥%e S0

cepbedlt kenoand tDE‘Iﬁnnnﬂﬁedmmgextepcpmoneaa autoclave
R PRkt 8&@133:&51&‘3@9 (lj: %c?tc,eaplié]& 1355 fé&ﬁ g%hh %btalned

bl?com g ense contr ol
Py 19 %bPaifﬁué gé465§sy vdriclk apaiyi haveoﬁ}aa@ppamr@e

hi?é‘:llétgti'héft heerice densit BsoMdh @ndi Eﬁ@énéhab%a% of
dﬁg tp.about 50% .20: The final densification

RS HISAIETIRE . heasame FRIRORL Gbo8: gBher allrled Gel can

Gharaodestsiatsy ased BeWeMgsh; Wit hout any such
opti cal hoanenelty property to let the materi al

- ‘den51flcatlon of the drled gel by a treatment at a
temperature, generally ranglng between 800°C and 1500°C
dependlng on the gel chemlcal com9051t10n and the
preceding step process parameters; during this step the
porous gel is becoming dense, under a.controlled
atmosphere, till, to obtain e,glassy:pricer@miémcomPaCt
oxide having the theoric density, with a-linear
shrinkage egual to about 50%.

The final demsification let a glassy product be obtained
.haviﬁg good"® general characteristics, and, however; without
any such optical homogeneity property to let the material

" be crossed” by the‘transmltted light wave front without any

‘suffered distortion.

The Applicant has found that in the case suitable
treatments under controlled atmosphere are carried out
during the densification stage, the final glassy product is
obtained having no streak and strip, the same being
consequently characterized by an almost total homogeneity.
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be crossed by the transmtted |ight wave front w thout
any suffered distortion. 25 The Applicant has found
WOrHM0S3 4t he case suitable treatnents under cegtyhbheGo2s77

atmosphere are carried out during the densification

stage, the final glassy produst is obtained having no

streak and strip, the sams bei ng consequently '
Thggéf cLerized tal hgnogeneity. WO

004 083144§P(§%/GEP%§ 25? eI Ther ePHPEIRA oRe Silica
9lagpectch atl??é?rféflilsz%ﬁ:ow dedea sidlta, glbass the following

Sp@daafa@tpfbp@gtlbgt er alia, by the follow ng specific
properties: - light internal transmittance in the wave

1"ength between 5 185nm and 193nm hi gher than 85% -

_lhg [ rnal_-transmttance in, the wave | ength
bet g«%t % FIH a i PETh AR SR et HaR %Vs%tle:ngtth between
|¥186¥1¥¢am1ﬁr éﬁ§mr¢ higter ntHde sewe | ength between

2600nm and 2730nm hi gher than 99% 10 - light -internal
ween: 2730nm and

- t1 Altha kN th bet
gf?@ﬁm hi %gfia{ihg%gggw rea:'Kn T FTEF LERgths Perween -
t 3 a@@BPﬂmnblgbert Itélaml%am%\l | SO 10110-4 - no :
strip .15 - no signal in the shadography (no shadow or

- IIHQHBIiﬂteﬁﬂ@ﬁgﬁiaﬁﬂﬁﬂtﬁaﬁéé(Ehgﬁﬁ§§ﬁ%%r¥kﬁggﬂa5 ween
Q%méoz?égnm hlgher than 99%

- light internal transmittance in i:he -wave length between
2730nm and 3200nm higher than 85%

- 1o streak, material of class 4 or better according to
the rule D:L‘N ISO 10110-4

- mo strip

- No signal in the shadography (no shadow or intensity
change)

‘such a silica glass being prepared according to a sol-gel

brocess wherein, in the meanwhile the densification is

achieved, a treatment is carried out'by means of an
atmosphere containing water traces.
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process wherein, in the nmeanwhile the densification is
achieved, a treatnent is carried out by neans of an 20

woabip@phar e contai ning water traces. WO 2004/0
PCT/ EP2004/ 002577 4 O ains 1.,,Slica glass etfibanounozsry

characterized by the follow ng specific properties: 5
- light internal transnittande in, the wave | ength
bet ween 185nm and 193nm hi gher than 85%- - |ight
|nternal transmttance in the wave | ength between
Clpd%En and 2600nm hi gher than 99.5% light interna
transmttance in the:wave | ength 10 between 2600nm and
2730nm hi gher than 99% .light internal transmttance
in the wave I ength between 2730nm and 3200nm hi gher

tgag 85% - no streak, mpterial of class 4 or better
‘A tOHERng eSS heras e 2¢d deoy 1680 foliowing sagrific

nBrepgralicisn t he shadography (no shadow or intensity
change Y such a silica glass being prepared according

wh th while th
dond G PPt T AR Shna L Sy REHeTe CahPEBe
out Istweemsl @$nmnandt hB3phehs gbent aihmmos St er :
traces.

- .1ight_internal‘tranemittance in the wave length
between 193nm and 2600nm higher than 99.5%

- light.internal transmittance in the wave length
between 2600nm and 2730nm higher than 99%

- .light intermal transmittance in the wave length
between 2730nm and 3200nm higher than 85%

- 1no streak, material of class 4 or herter according to
the rule DIN ISO 10110-4

- no strip
. - .o signal ip,tpe;ehadog;aphy (no shadow or intensity

change});

such a 31llca glass belng prepared accordlng to a sol—

gel process wherein, in the meanwhile the densification
is achieved, a treatment is carried out by means of an

atmosphere containing water traces.




