2218086 -1- UV- TRANSPARENT GLASS The invention relates to a glass which ihas
a good transparency to UV radiation. Said gLass'iséflsq |ntended to have a ..
good hydrol ytic resistance and a | ow thermal expan de g intended i

that the thermal expansion is such that the glass produces a pressurlzed {
glazing with [err] and, in addition, -can-forma seal wth tungsten. In '
order to ensure an optlnun1 ] j AT n of the glass, the
properties of the _glass Shoﬁﬁg%ﬁg&@ggéﬁ a%—#bggan be used, on the one
hand, as wi ndow gl HIvemt R ahdtesn tohe @tliass hentkh abas bagpoior UV
i rradiati aman'Ehb&rtee'rdy EtH: ROM # 541 B¢ i 8RbT C¥iadtd cis ¥ £ aabl o REgphagTred) ©
- Read an% 2R Y, a specl i fic "read-only sem conductor store"
this sem conddctor’ 'Pb? oY ot b@réﬁfdéﬁaﬂéeeﬁé@ed 'l themmal et (LV)
rad- iati @#pans 1m1,d ltthebeseng comdemded, thae ithenade rafala d¥piHm 190 @f
al um num gxi dg cGerndyeC MU J#§ t daw,.Qf h transparent
gl ass. The W fransparency 0 9% ﬁ ggge@LguP eggugfg é%é#bgﬁ/WQOr t he
wavel engt K 158341203 & a il sdd thiernesenoformmé sad giiass wi ndow has to
be seal edtuRgetlehg [err] housing so that the interior of the housing is
isolated in a gas; ght nner. This is achieved by using a glass. with a
| oner thermal expafisi®S "haFn° {415 4 e8 r#NCRPEAPEN RSONRA G adsilierar nic seal
cool s, theiocerari ¢thleogliang ,Shtheksr XéPti8e of the glass should be

such that it can be used, on the one hand, as window

glass of EP-ROMs and, on the other hand, as a lamp for

N UV irradiation. ¢
B ’ The term EP-ROM is the abbreviation for Erasable

Programmable - Read Only Memory. This is a specific

“read-only semiconductor store". In this semiconductor,

the stored program can be erased by ultraviolet (UV) rad-

iation. To hold the semiconductor, use is made of a

housing of aluminum oxide ceramic which contains a window

of highly UV-transparent glass. The UV transparency of

the glass should be at least 70% for the wavelength

253.7 nm and a glass thickness of 1 mm. The glass window

has to be sealed into the Al203 housing so that the

interior of the housing is isolated in a gastight manner.

This is achieved by using a glass with a Lower thermal

expansion. than the Alp03 ceramic. As the glass-cera- (

mic seal cools, the ceramic housing shrinks onto the

glass windows, seals the interior space in a gastight man-
ner and places the glass under compressﬁve stress. In
order to guarantee the long-term use of the EP-ROMs even
in countries with high atmospheric humidity, the glass
windows must have a good hydrolytic resistancg.

. UV-transparent lamps are needed, for example, for
therapeutic treatment or for sterilization. UV rays be-
Low 254 nm are harmful for therapeutic purposes, while UV
rays up to 185 nm are important for sterilization. The
production of Lamps assumes that the glass used can form
a seal with tungsten, Vacon 1q¢3§¥an Ni/Fe/Co alloy) or

molybdenum.



gl ass wi ndows, seals the interior space’‘in a gastight man- ner and pl aces
the gl ass under conpressi ve stress. tn order to guarantee the |ong-term use
of the. EP-ROMs even in countries with high atnospheric humdity, the glass
wi nggws ‘rirst have a good hydrol ytic resistance. UV-transparent |anps are
“needed, for exanple, for therapeutic treatnent or for ste_rl I | zatlon

.rays be- tow 254 nn¥a%?_Pargful fo Perapgutrc pur poses, wh gngw rays up
to 185 nmare inpor bf §?%F?T z3t P ¥h ﬁrr ?ﬁ%d LI b f assunes
‘that the gl est Gseditanatdom 5822333 wi thhe uggss endesctme dOtREN  an
British pat Sohe T oRt P CRE by e G s e e ot no
50 - 70% byofiefbpPa0f lerri% by vabpghbyotficsgmal bnetal joxide sdpy wei ght
of al kali-nggal. Oﬁxdﬁyaﬂﬁ1§9t o085 6y. mermbttgscdfﬂg]ttheuﬁeachlng therein
states thatsthe al kﬁﬂl- oxJ de ctontentighould be k{f}; a; V\‘f
possi bl e tospPbBRcE Y Lﬁﬁ?rﬁhgﬁhre%ﬁ Bt 2%1den gnteRt ¢rdnRpkemt gl ass
i's known fras tbe dapwmesebPatwtpnﬂm¢catlmt&53r?skBﬁOenﬂ'hgsahas the fol -
18" 355 by wei gt b ¢eHIee - EAEhe Raranees’ fa ot P e o Lot
of Ng@@@&ﬁ}m&mgmtj &ppLB@AbyowveS.'g-rm&ﬂOFz Thiige has the fol-
. lowing comp051t1on' 60 - 70X by weight of Si02, 4 - 8%
by weight of Al;03, 18 - 25X by weight of B03,
6 - 11X by weight of Li20+Nap0+K20, 0 - 4% by weight
of MgO+Ca0+Sr0+Ba0+Zn0 End 0 - 3% by weight of F>. The
glass has a coefficient of thermal expans1on a of 5.0 to
5.8 x 107%™ at 30 to 380°c.
The glasses known from the Literature can in each
case be used for specific purposes, such as, for example,
for producing UV lamps or EP-ROM windows. However, no UV-
transparent glass is known which is suitable for various
pdssible applications.
The object of the invention is therefore to pro-
vide a UV-transparent glass which is suitable for several
applications. In particular, the new glass is intended
to be used both for EP-ROM windows and for UV lamps.
According to the invention, this object is
&V/ achieved by providing a glass which, for a wall thickness
of 1 mm and a wavelength of 253.7 nm, has a transparency
of at Least 75%, a linear coefficient of thermal expansion
of 3.8 x 107% to 4.5 x 1078
from 20 to 300°C, and a hydrolytic resistance of <120 ug of
Naj0/g according to DIN 12 111. The glass according to the
invention with the said properties has the following

K~' in the temperature range

synthesis composition, calculated on an oxide basis:

$i03 a 64.0 to 66.5 per cent by weight
B703 20.0 to 22.5 per cent by weight
At203 4.0 to 6.0 per cent by weight
Lip0 0.4 to 1.0 per cent by weight
Naz0 1.0 to 3.5 per cent by weight

K20 1.0 to 2.5 per cent by weight



gl ass has a coefficient of thernmal expansion [err] of 5.0 to 5.8 x 10 6K 1-
at 30 to [err]. The glasses known fremthe l'iterature can in each case he -
used for specific purposes, such as, for exanple, for producing, WV Ianps.ep

EP- ROM wi ndows. However, no UV- transparent glass is known which is }¢ e
suitable for various p055|ble appti dati ons. The object of the invention is

therefegpg to pro- vide a UV-transparsnteodl @ass WeirCRelnk B4 LAbIgH ¢ f ar.“sever al
applications. In particular, the Zbg gla552{§ i nt ended to be used bot h for
(o)

EP- ROVP#Pndows and for UV Lanps. r di®ng PRE iSRS BYory.e ighits obj ect i s
achi eved by providing a glass whi qh,5 f ap a2w@l petrhicelsre sy afeilhEm and a

wavel eqgt.h QB 2? nm has a tra ar ency s of. at | east ; % a linear
coeffig?eﬁp P2PREe%l  expansion g?QE g O Parr Pefo S&ME PY &eEhitn the
t enper &€aPe+r BAGe from 20 to [err]l.0andoa Rydr pleyt icentediystwarightof <120
[err] gge[g;rhggeaccordlng to DIN 12 111. The gl ass according to the
invention wth the said properties has the_foll ow ng synthesis conposition,
cal cul B88dndA9aA9BREe basis: [er@-2 to 2.0 per cent bygyedghto 66.5 per
cent byneebghhokerr] 20.0 to 22.5 per cent by weight
[err] g 0 per gent by MBI%ht [err] :
0. 4 tbedYcingepIRBAE by melght [ 90 per tent by wefght (o 3. 5
per cent by wegghts[pFbluced under conditions usiaQ ihoglds® per cent by
wei ght
production. .

It is known that the UV transparency of the glass
can be improved by_reducing the iron content. Equally as
important as the reduction of the total iron content is
the most complete reduction possible of the iron to Fe2+.
The glasses must therefore not contain any oxidizing
agents, such as nitrate, or refining agents, such as Asy03
or $b203. |

1t is also known that the glasses with a
high boric acid content can be refined fairly well with
NaCl. However, other refining agents are also possible.
Sugar or aluminum powder is preferably used for reduc-
tion.

Investigations revealed that a UV glass can be
used both for EP-ROM windows and for UV lamps if the
thermal expansion - as one parameter - can be adjusted to . \v)
3.8 to 4.5 x 10—6K-1._ According to the invention,
this adjustment of the thermal expansion is achieved by
an alkali-metal oxide content of 4.0 to 5.0% by weight
and an alkaline-earth metal oxide content of 1.0 x 2.5X by
weight. ‘ _ .

Glasses hith_a high boric acid content are known:
to have very poor hydrolytic properties. Surprisingly,
it was found that the high requirements imposed on the
hydrolytic resistance are fulfilled if the ranges for
the alkali-metal oxides and alkaline-earth metal oxides
according to the invention_are maintained.

An Ligo0 content.of_O.SZ by weight to 1.0% by

weight lowers the melting point. An Liz0 content of



CaO . . 0.35 to .0.8 per cent by weight BaO
0:5 t0 2.0 per cent by weight F . 0.5 to 2.0

per.cent by wei ght [err] 3.8 to 5.5 per cent by
meiagt [éry] CaO + BaO ' 1.0 to 2.5 per cent by weight
.one or nore refining agents - 46.2 to 2.0 per cent by weight

‘one or nore ,@elkchN@ZaPPNLEight has an adv@rQ2 fed feQ-t3 oRErt HeEHy o (YR ght
It is produced under conditions usual in glass productigon. It iI's known that
the W transhhf ehtyidFaene-gfas¥agln cnetiemsr dfe@VSY Peddcibyg it on :
content. Equalsy asféecpsrthet hpdrblg trieduelsiign adk of RdviedlsalLyi.r opmantent is
t he nost conplete reduction possible of the _iron to rr]. .The gl asses nust

t heref ore no a@oﬁ?aiﬂa n3r5xgﬁ?g?ﬁéeaﬁén5§%a§d8ﬁ §§r&$frat§yﬁﬂ Lhing
agents, suchqwanféeti¢sofféerefamble,s0aBdZ byowe ighad blieMgloasesuiith a
hi gh borlp afﬁdoEQPE?péaP@Q bgfr@LEn§QaE§'rl¥aWeLks ?QsN%QE-dﬁP%FYef’
other refining agents are al so possible” "Sugar or "al'um num powder is
preferably usktehbrorztiuticetion. ofnbdst sgasisengcrevdipadtendhea iov gl ass
can be used hoibiéR) e REpped ndonstandrf eaoUYs! @RS eifbrbhe . lglren il
expansi on - as_one pgr&neter - cgg be Fdju ted to 3.8 tga4.5 x.[err].
According t *THEM Vet i RS 1 AP st A8j BSPRENN28F 7t Ae VEREr FANOERBASSsi on i s
~achi eved by efifat kabm - tied ahy dxo et tonrestis@bnde) theS5g0%Eby saiuglat

therefore contain at least 0.35%by weight of Ca0. The

Ba0 also contributes to improving the hydrolytic resist-

ance; the total of Ca0 + Ba0O should therefore be at
\— least 1.0% by weight. Although it is possible to use Sro

instead of Ba0, it is not very advisable owing to the

higher costs. ' '

The Al203 content should not exceed 6.0% by
weight. On the one hand, the working point Va(Vy =

“drPas) rises to over 1160°C and,

working point for 10
on the other hand, it has been found that the hydrolytic
resistance becomes poorer if the AlLy03 content ex-
ceeds 6.0X by weight. With an Al203 content below 4%
by weight, the glass becomes milky. A B»03 content
of over 22.5% by weight also has an adverse effect on the
hydrolytic resistance. A fluorine content of 0.5 to 2.0%
by weight improves the fusion and refining behavior with-
out having an adverse effect on the UV transparency.
Table 1 below shows examples of the glass compo-
sitions according ot the invention in per cent by weight.
The glasses were produced by fusing the following lLow-
iron raw materials: Si0p as sand (low in Fep03; trade
name Sipur), B203 as boric acid; Ala03 as AL(OH)3;
Li0», K30, Ca0 and Ba0 as carbonate and NaCl; F~ as
NapSiFg; NaCl was used as refining agent and sugar as
reducing agent.
' The glasses were fused in a quartz crucible for
1.5 to 2.5 hours at between 1500 and 1650°C (preferably,
1550°C) and refined for 2.5 to 4 hours at between 1450
and 1600°C (preferably, 1500°¢C).



and an al kaline-earth netal oxidé content of 1.0 x 2.5% by weight. d asses’

with a high boric acid content are known:to have very poor hydrolytic ... -*
properties. Surprisingly, it was found that the high requirenents |rrposed i~
on the hydrolytic resistance are fulfilled if the ranges for t he : _.\"‘fM

al kal i -metal oxi des and al kal i ne-ear® h- met al oxi des according to-the _

invention are naaﬁtalaeéonéexher&hecemyentaofanS%QO1wmuﬂHrJd§éLibﬁby
wei ght | owers_ the ne An _Li 20 content of over 1.0% by wei ght

has an 4d§&r8& E??eﬁ[aéﬁgfhé"hi"a%l‘y“'t| c resistance. An [err] ‘content of
over 3.5% by weTlyéit L dhearathechalt kephydiohyti easesesisamea fdoarsely. Only
CaO and,BaQ. a slta S | e Exe Il quantities (for
exanpl e E nggﬁ% ¢ }P F 8 %,Q rggﬁl }E§8naél ?I gg?l on of the glass. CaO
al so resubts 16 aKsI bghﬂ'gopae fdasi Gheotf‘?ﬁéfgra§§1°ac@(9r1mtngnto the in-

venti 0n°ctheTHDp€6rHH’gth@ﬁtC@9 in Plheref ehe Qeﬁ%"éb!t%‘e@ht CaO has, on
the oth hand, a very fay orable ffect on roI tic resistance; the

gl ass SEBDI a shRteryi CEBhfél Afad I@ﬁéf - 0. §é%§;y PYKE 15f €30 The BaO al so
COﬂtribHE€8aﬁﬂelmeQVH@ﬁePBanydbeky?UGnQESbSbiNaﬂ2611Uh6ntQ@a| of CaO +

BaO shoulkd, therefore b | eas 0%,b ALt hough it is possible
to use %%d'f?\@t'%%ﬁ %f°ga§)FaF§ TﬁSt 'ﬁ ¥933§j€ 58% BV\A"ﬁgj to the higher
costs. determined on specimens 1 mm th1ck for the wavelength of

253.7 nme



The [err]. content should not exceed 6.0% by weight. On the one hand, the
wor ki.ng poi nt VA(VA working point for [err]dPas) rises to over [err] and,
on ﬂ‘re other hand, it has been found that the hydrolytic resistance becomes
poork.er if~the [err] content ex- ceeds 6.0% by weight. Wth an [err] content
bel ow 4% by wei ght, the gl ass beconmes nilky. A [err] content of over 22.5%
by weight also has an adverse effect on ghe hydrolytic resistance. A
~fluorine content of 0.5 to 2.0% by wei ght inproves the fusion and refining
behavi or with- odt havi ng an adverse effect on the W§ transpgrency. Table 1
bel ow shows exa f_éh% gcas-s gongo- sitions -accdrdl ng ot the invention
in per cent by we gtl\ ecgltassescqmneoprodme%:cby- f; ﬁ % he foll ow ng

| ow iron raw nﬁt‘erga);}s “’[e'fr*]" & sard (1 ow iwh {=¢r|g,; twp age mame Sipur),

[err] as boric @did; [err] as [err]; [err], [err}, v€40 and B@O as carbonate
and NaCl; [err]egs [err]; NaC was used as refinéing dgent andl sugar as
reduci ng agent. *"The, g,bas:geg, wer & fused N @kl zaptiugh ble for 1.5 to 2.5
hours at betvveen.lB’DU‘ar‘l‘Ei F.er‘?]"(p‘?’ef‘ér&bl‘ﬁ C{ Y] dndir®ihed for 2.5 to
4 hours at betvgén&llSO‘énEP [Br B prf & adl v ‘Féra)} < «i5! Table 2
contains the phy$| cal and chem cal proper- ties Pf e gl assks in Table 1.
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.The linear thermal expansion [err] was peasured from20 to [err]. The [err]..
val ues are between 3.8 and 4.5 x [err]. [err] signifies the transfornBtLOH:s

- point in [err]. The working point [err] in [err] is the tenperature for.

- gllass viscosity of [err]dPas. The hydrolytic re- sistance His déternlﬂedi‘“*5;
according to DIN 12 111 in [err] of [ené] per g of glass. The U/ - N
transparency T was determ ned on specinen3 1 mmthick for the mavelength of

253.7 nm [ ERR] [ ERR] -8- clains 1. A gl ass transparent to W
radi ati on, which, foka thickness of "1 nmand the wavel ength of 253.7 nm
has a transm ssi on of,',' | emst B5%m a R ngar asoefif i ci ent. of t-hernal
expansi on of 3.8 x [an] to 4. 5eX rrI in the tgnperature range from20 to
[err], and a hydrol yGi ¢ resistance of < 120 [err]; of [err]/g according to
DIN 12 111, the gl ass Waving been produced from tthe
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synthe5|s conposi tion, calculated on an ‘oxi de basis, of [glil,_____————~———~

64 1o SG 5 peL cent by weight Terr] - : to 22.5 -
per;cent- by weight [err] : 4

wei ght [éT*T] 0.4 to 1 per cent b)‘mlmﬂ“l“m“li‘“\“\
1.0 to 3.5 per cent by weight [err] *1¢0 tto"

per cent by wei ght CaO 0.35 to 0.8 per cent by

wei ght BaO 0.5 to 2.0 per cent by weight [err]

0.5 to 2.0 per cent by wei ght [err] _ 3.8 to 5.5 per
cent by weight [err] CaO + BaO 1.0 to 2.5 per cent by

wei ght one or nore refining agents - 8 - 0.2 to 2.0 per cent by

wei ght and.al so one or nore reducing agents 0.05 to 0.3 per cent by
wei ght 2. A UV-transparent glass as clainmed in claim1, which has been
produced using NaCl as refining agent. 3.. - A UV-transparent glass as
clainmed in claim1l or 2, whi ch has pggnmproduced usi ng sugar as

W oh has bebn pr odubcal 457 nir 8FORE FERE pERCY L8 LR ng kit TOF 2g.
thickness of 1 mm and the wavelength of 253.7 nm, has a
transmission of at least 75%, a Linear coevficient of
thermal expansion of 3.8 x 1078 to 4.5 x 107%™ in
the temperature range from 20 to 300°C, and a hydrolytic

_ resistance of < 120 pg of Nap0/g according to DIN 12 111,
U the glass having been produced from the
synthesis composition, calculated on an oxide

basis, of :
$i03 : 64 to 66.5 per cent by weight

B203 - 20 to 22.5 per cent by weight
Al203 - - 4 to 6 per cent by weight
Lig0 0.4 to 1 per cent by weight
Naj0 | 1.0 to 3.5 per cent by weight
K20 1.0 to 2.5 per cent by weight
Ca0 - ' : 0.35 to 0.8 per cent by weight
Bao ) 0.5 to 2.0 per cent by weight
F~ _ 0.5 to 2.0 per cent by weight
. ILi20+Na20+K20 ' 3.8 to 5.5 per cent by weight
~ ICa0 + Bao 1.0 to 2.5 per cent by weight
one or more _
refining agents 0.2 to 2.0 per cent by weight
and also one or
more reducing agents 0.05 to 0.3 per cent by weight
2. A UV-transparent glass as claimed in claim 1,
which has been produced using NaCl as refining agent.
3. A UV-transparent glass as claimed in claim 1 or
2, which has. been produced using sugar as reducing
agent.
4. A UV-transparent glass as claimed in claim 1 or
2, which has been produced using aluminum powder as

reducing agent.



A UV-transparent glass as clajned in claim1l substantially as
Hﬂma I“g“lullu“ml el 6. A process: for producing a UV-transparent .
in any one of clainms 1 to 5 which conprises fusing a. « ..
syn hesi s conposition, calculated on an oxide basis of, [err] R .f««
to 66.5 per cent by weight [err] 9 - 20 .t0O 2_g.'5
per cent by weight [err] 4 to 6 per cent . by

ht _ ht
Yebg to[%gr] per CenPVE}raniﬁ$riné)ﬁﬁa§§)aé—clé%ﬁeé*ﬁﬁ é&%fﬁ”ﬂ Egrr£_5

-per Centsﬁ%swghﬂﬁhlg§oas described in Table .35 to 0.8 per Cent by
wei ght BaO 0.5 to 2.0 per cent by weight F

0.5 to 2.0 per canpridcesdi Hdr [Fdducing a UV-transparentd. Plad® ad. 5 per
cent by weight [err] CaO + BaO 1.0 to 2.5 per cent by

wei ght ordadmedpri; ey mineg cfjeriiims 1 to 5 whith taom@riseerfushng by

wei ght and al so one or nore reduci ng agents 0.05 to 0.3 per cent by
wei ght i syathesds; compoisiltd dmyr dalxrulated dwans exidelmsis 18600C and
refining it for 2.5 to 4 hours at 1450 to [err]. 7. : The use of a
UV-t r anspgf et gl ass as clained igsany epesdl.scharnsedtt BySwehgptoduced by
a process,as claimed in claim®é ng pro%uc%gg a UV IanP gr a mﬁRdOM/gIass
of an EP- o pe cen y weight

LA

AL,03 ' 4 to 6 per cent by weight.
Lig0 : 0.4 to 1 per cent by weight:
Na2o0 a o 1.0 to 3.5 per cent by weight
K20 _ 1.0 to 2.5 per cunt by weight. \U
ca0 ' - 0.35 to 0.8 per cent by weight
Bao0 : 0.5 to 2.0 per cent by weight-
F™ : - 0.5 to 2.0 per cent by weight.
ILig0+N320+K20 3.8 to 5.5 per cent by weight
ZCa0 + Bald : 1.0 to 2.5 per cent by weight

one or more _
refining agents 0.2 to 2.0 per cent by weight

and also one or _ _
more reducing agents 0.05 to 0.3 per cent by weight

in a qﬁartz crucible for 1.5 to 2.5 hours at 1500 to 165600
and refining it for 2.5 to 4 hours at 1450 to 1600°cC.

7. The use of é UV-transparent glass as claimed in any
one of claims 1 to 5 or produced by a process as élaimed in

claim 6 for producing a UV lamp or a window glass of an EP-ROM.




