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; BCe3e6" 3, B6T % FI RE- RETARDI NG GLASSES FORMED FROM GLASS PANES AND GEL
LAYERS | N A SANDW CH- LI KE STRUCTURE The invention relates to fire-retarding
gl asses formed from glass panes and gel layers in a sandw.ch-|i ke
structure, wherein the gel layers are reaction products Wﬁl@wmmmm’rs
whi ch conpri se aqueous sol utions of am ne salts and acid sphat es
or of amne salts, acidic netal phosphates and boric acid, awwise*ntroduced
into the spaces betvveen the gl ass panes of a conposite structure of panes
and are gell e'gll G 5
sandwi ch- i ke—st i 36
936 Al. These known f| r&ﬂ‘\GERSdNW% WE!GH DDGESTFU@TUREal’dI ng gI asses
whi ch do not enpl oy genuine gel layers, but which utilise solutions having
very high-viscous |layers, such as are described in DE 37 29 867 Al. The
production of fire-retarding gl asses becones easier to acconplish with
these gel farnmers, which act on a new basis, but they still have, in
practical usage) Phedmssiting ratates toafiietietardmgpylapssd foemedtfrarh glagsdganes
application nore difficult, despjte their having.a good fire-retardjng
o Fect 1 i ebayersina spadhbhfe siiichirer vhomis 18 oY resSaciam as
are descri be&oﬁﬂcﬁpo%e? $ormidie \Bhkh(coﬁ?pr@sé%écﬁ% %l&tl%@mﬂe%%@ts%
and they still depend on the basis of the initially nentioned gel farrrers
with water a@cidisenatphebasphaias omof Amise shits cacidicaneiah@hgspiates andasasit on
al um niump h I tion
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treat nent ofsttleturgedf p‘amesmnd‘m'le ghledts/ theg aﬂetpoﬁteeatand renders di ff | cul t
the filling of the sandw ch-like structure. In addition, the |ong, varying
gel times incur considerable expenditure for a production sequence which is
constant |y checketld aitafirfd ididsses mztf'r?é‘@aﬁ?ﬁléﬁem@ e Wihg sudicpg | S
basically good stability fromthe effect of UV and nEeratures erial
faults (gel foraenss)araaknayee fromelbude 3 F3BuAls iTha e@meefqle'ntardmg
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but which utilise solutions having very high-viscous layers, such as are
described in DE 37 29 867 A1. The production of fire-retarding glasses
becomes easier to accomplish with these gel formers, which act on a new
basis, but they still have, in practical usage, processing and stabilising
properties which render application maore difficult, despite their having a goed

fire-retarding effect.

[n addition, this also applies to fire-retarding glasses, such as are
described in EP 0 732 388 B1, EP 0 582 168 B1 and EP 0 596 324 B1, and
they still depend on the basis of the initially mentioned gel formers with water

as the aqueous medium.

These fire-retarding glasses, based on aluminium phosphate amine
salts are difficult to handle in the production process. More especially, the
high viscosity necessitates a long initial treatment of the gel former for
degassing purposes and renders difficult the filling of the sandwich-like
structure. In addition, the long, varying gel times incur considerable
expenditure for a production sequence which is constantly checked for quality
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on water-glass gels which are nodified with organic additions. These fire
retardi ng gl asses have a good fire-retarding effect, but they al so exhibit
di sadvant ageous stability properties. In addition, because of the
continuous effect of UV and tenperatures) fire-retarding gl asses which
contain water glass formgas bubbles whigh substantially inpair the visual
properties of the conposite structure after sone tinme. Mre especially in
the field of facades, therefore, additional neasures ire required, e.g. W
protective fli t fib b By £ dj Wil ! t he
gel layers, %*%?na?tﬁgsﬁgggé éct%ﬁ?}itbéﬁ rg?&aa%ﬁrlllg%g()%ggggm%@égltggeeqlifr?\ce)’[v\n%hv\hi ch
enpl oy hydr dd¥landatemperafires- meteaiatfaults dgefpwscks)anay Becausecafsetdidagjteat

t hi ckness use&}éf ar the |_layers, these fire-retarding gl asses have a
consi der abl " ?éHPsf)%Veqﬁﬁfeta%Fag. and, in addition, ca only be produced in
fi xed batches. Mreover, because of this great weight, they are not

uni versally usable and are only usable for specific applications. . A

bi ndi ng andcoat i ngtheg&nows kaoatardingrgl@sesqwhichea® ap ivia@ieti akesbased

m xt ureof al um ni e 1 N . silicasol . ou id,
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fire-retardiratargingz ghsses Phaes a eedufie-ritardhy) refleatkbof they sy exdibit Sucha
use necessitates great |ayer thicknesses, andtheentire system needsto have

a verygood phs3RMANAgaqus: $abilighpraneriest ih pariticds PeRAUSS Chie contAUQUFe
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type, whi ch%rﬁgﬁé?ﬁq%grgn%éné%ﬁp&?%ﬁé%f qﬁ%ﬂéﬁ%@ n@%gé&? Wl’ﬂgﬁ c‘%mﬁi I'? irwgﬁ%lrand
have a hi gh dlasscforof gas abbblesywhioh Wubstadtialiyrimepait thee visant prapectizsiohtyiey,
they are easjer t@o handle in the productiqn process, .This ) i
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former are ithédefsheC estiditidral agieasuress ars refuirad| @l glalu\sigrotsctieadfles, I®d. In
the case of this aqueous medium the gel former specifically gels in a
subst ant i al PyOeRbthR firgiratarding glasseHeprevided: withs hleegeleiaaﬁed‘f.ngogl Hesss to
be manuf act yggdiseconom cally. Wth a substantially reduced initial
viscosity, a hard gel is surprisingly obtained , which pernmits the entire
systemto be acconplished in a distinctly inproved manner. The m ni nal
shrinkage duringhe gelling _process substantial.ly sinplifies praoduction. A
nigh level of trAMSHEIBHSY Sarstnaga=d Byars Wack sy ivsRedk moebeu, and
this perm t grd-Fetarting ComptBitRPOV 8etBOEE @ aHe Niraht ttckieds (Sed drathei g@

gl asses for the first time. Comrercially available silica soil my be

enpl oyed as!3YRES . hpse frevetardingglassasshaye 2 qrigiderabls: walatd pepnitarea
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enbodi ment) the silica so( have particle surfaces between 50 and
500 nzl g . thie gfest weighinthey ané ndteunivéisely sislablé andeaveaniyl @isabie &0 % by

wt., and th - S _between 7 and 8. M xtures of acidic netal
phosphat es %?ﬁ%%#ﬁ@’éé‘?r’?s of boric acid are preferably enployed as the

gel formers. The acidic nmetal phosphates are preferably obtained by
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comprises a mixture of aluminium phosphate amine salts and silica sol.
Although said agent has intumescence properties, these mixtures are not
employed for fire-retarding glazing purposes, because of their lack of
transparendy. Such a use necessitates great layer thicknesses, and the

entire system needs to have a very good permeability to light without any
diffusion.

An object of the invention is to provide fire-retarding glasses of the
initially mentioned type, which remain permanently clear under normal



acid) as well as other netal compounds, may al so be used. A highly suitable
m xture may be obtained, for exanple, by reacting 1 nol al um ni um hydroxi de
with a multiple equival ent of orthophosphoric acid, preferably with 3 to 5
mol orthophosphoric acid. Amne salts of boric acid are obtained by
reacting water soluble, preferably alipathic, amnes with boric acid. In
such case) a 4 ratio of boric acid to the alipathic am ne of between 1
to 2 and 1 to 4 is preferred. Primary, secondary or tertiary am nes or

i nes. —e. QEOMBHBEE HERCHS A BoMb Beh bR ety da. e Bl P BTN BEbnat o
ani ne salt sebdti iy, iy LRIBELE 1 RadIETIBErL0 AR FSclas pr ol erabl y 20 and

60 C, is given for themxture formati on. e val'ue in the given
solution may be set with basic solutions to pH val ues between 5.8 and 6.5

or 8 to 10. Aquegqus sol yt.ions. of sodi um or tassi um hydr oxj.de ar.e
particularly hi gﬁHS? @%ﬁ%&_ﬁ@&?“%ﬁeﬁ%ﬁm tgqgﬁi‘%@%ﬂﬁya{‘b@agg&emmmﬁ%
especi al |y Epknddey Fhsger iabe liRGod ML ith Bgudu® i of TESlIoHddli Sifc$Qnd! S
introduced with intensive agitation. The mxture ratio may be between 1 to

0.005 and 1geltedd. 25. The resultant solution is alnost clear. After one
treatnent for degassing purposes, the solution is introduced into a

mul ti pl e-1ayered conposite structure of panes and subsequently gelled in a
dryi ng cabi net alin thengseadfuthizsafuedovsemedium ntie 1520 f@meeaddeicifgalip gelsein

effected with one st roin.a plurality of, steps. The gels, thu bt ai ned,
are transpat éHgs’@rﬁ‘ia@) ég?r.te"m@eg@?ﬂ)%i éég{\%&ﬁﬁﬁrg-r&rargﬂ'\%gkﬁa@s z‘i’) ri se
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be manufactured) which are enployed as protection agai nst
t enper at ur dwardngebii§ wucpdisnghu ohtained avfzch | pasmitst tengnticorgysteemnt . bAf t er

desi red di msRenIEned LS At ST Ere2EmabEst e TRtk ik
broken and tagageiting Throckss esutatatidilpgsiepifies i prodoctioh. i nt Aotlighe tevel ast
exanple, into a st anglfard corrp?si te structure of pangs W, t h sodi ym ii licate
panes measdfanegarencysomthe el layars is supuisingby aehiexgd 3and this ReAMItSthech

case, the . se5%RIRGBIESNSAIHEUNEt e IRFNETethrifS 8288 tRefirditpResSt ati c
pressure and subsequently heated In a drying cabinet to 90 C. After 2 to 8

h, the fire retarding conposition has gelled to forma hard gel. No nore

hydrostatic pre e ir i ] re

entities have bzgém%&%agga?ggﬁbﬁagﬁ)@%esoﬁg?rl'agte%r gﬁfbﬁﬁgggéﬁgﬁgkééﬁ%d. The

conposi t e Saidicoly erefuspaheprotiesd yothec exchanges tticdatrhest aa; fdilute aéktgﬁ; di n)g
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gl ass of high tium qualt nd ,rechani cal .. r obus . in ad
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conbi nabl e halé hdriitle isupraaes Bedhe68 50 and 500 m%g . The salids content of the

silica sols is between 10 and 50 % by wt., and the pH value is between 7 and

8.

Mixtures of acidic metal phosphates with amine saits of boric acid are
preferably employed as the gel formers. The acidic metal phosphates are
preferably obtained by reacting aluminium hydroxide with orthophasphaoric
acid, but the reaction products of mixtures of phosphates and phosphaoric
acid, as well as other metal compounds, may also be used. A highly suitable
mixture may be obtained, for example, by reacting 1 mol aluminium hydroxide
with a multiple equivalent of orthophospharic acid, preferably with 3 to 5 mol
orthophosphoric acid. @ Amine salts of boric acid are obtained by reacting
water-soluble, preferably alipathic, amines with boric acid. In such case, 3



The production of a gel former, which can be enployed for the fire
retardi ng gl asses according to the invention, is described wth reference
to one enbodiment. In a first prelimnary stage, 100 g AI(OH)3 are

di ssolved in 445 g 65 phosphoric acid, the solution being agitated for 1 h
at 90 C. In a second prelimnary stage, 425 g HaB03 are dissolved in Z60 g
98 % H2N- CH2- CH20H and heated to 90 C for 1 h. The aqueous sol utions,
obtained in the two prelimnary stages) are conbined and set with 50 % NaCH

to a pH val y fo(f6%c§'1c ng%la)s?&‘ﬂﬁé‘téméath‘ié@nﬁﬁé%f' 9@tv¢e*é‘r‘§1st%t2'§ncaeld®d4tl? 10 g

30 %S|I|ca so The fire-retardi ng conposition
former), thpsefentedi neFtr;marsy degerstary cpdéntiney aminas pnmixddcretheranfonahbe
conposite strugtur anes. The retreated at a rature
o 50"t o 60eEHIPIET 3B hBanige: hemdieuasnhebPRER S £ dre ke GrBor
panes. The gehihéngeifgdrefesreeccurs at a tenperature of 50 C to 120 Cin one
or nore stages, that is to say over a period of 1 to 24 h. ., 6 The
quantities of the mxture proportions, given above as one enbodi nent,

specify the rati q— 0 ﬁpﬁ‘éﬂpgﬁﬁf'ﬁ“& quan&nﬁe %al{ h?&lﬁtl&'ﬂa%' ttélrﬁéenaart@reg‘ xed

t oget her accordi n or ners conposite

structure obeflde@&Es 1rmyandn7:$°ucm prefgrably 2@ aﬂbl @ nislgivegefor Ithy enixtura bei ng

> 2 eg nform4at|cm. The pH value in the given solution may be set with basic solutions
to pH values between 5.8 and 6.5 or 8 to 10. Aqueous solutions of sodium
or potassium hydroxide are particularly highly suitable. Water-soluble amines
may be added, more especially for pH values in the range of 5.8 to 6.5. The
silica sol is introduced with interisive agitation. The mixture ratio may be

between 1 to 0.005 and 1to0 0.25. The resultant solution is almost clear.

After one treatment for degassing purposes, the solution is introduced
into a multiple-layered composite structure of panes and subsequently gelled
in a drying cabinet at temperatures between 50 and 120° C. Gelling may be
effected with one step or in a plurality of steps. The gels, thus obtained, are

transparent and clear.

The composite structure of panes may comprise sodium silicate
glasses and/or boron silicate glasses. Partial systems may be manufactured,
which are employed as protection against UV or temperatures in conjunction

with UV-sensitive interal components.

After the gelling process, the fire-retarding glass strips may be cut to
the desired dimensions. The edges of the composite structure entities are

broken and sealed.

The fire-retarding composition is introduced, for example, into a
standard composite structure of panes with sodium silicate panes measuring
4 x 3 mm and with spaces measuring 3 x 1.5 mm. In such case, the

AN



7 CLAIMS 1. Fire-retarding glasses forned from gl ass panes and gel |ayers
in a sandw ch-1ike structure, wherein the gel |ayers are reaction products
of gel forners, which conprise aqueous solutions of amne salts and acidic
net al phosphates or of amine salts) acidic nmetal phosphates and boric acid,
are introduced into the spaces between the gl ass panes of a conposite
structure of panes and are gelled by the effect of heat, characterised in
that .the m xtures of the gel former are introduced into aqueous sols of
col | oi dal sil. d mE2 Jesr i_ng: arf%ﬁ" i LAagclaim
1, wherein tcﬁig%ga]ceslﬁgf Segnéetp%gc?rf\t%alr‘r?ssrgsl I%%E:agéoswap%"%gr [ c‘?setgﬁ%&r%gg%%cza |dc
surface of S0bkeqdéttiynBbgtednivas udrgithgacsisingt tvg 900 G.hAREET teeBhlodthe3fire-

Fire-retarding glasses as.claimed in claim1 or 2, wherein the silica has a
sol i ds._cont GREINI 1EPTRARER hg§ galled @h%r@\eﬁ SR s VR ANore DesTiostabs / by

w. of an a g%gﬁ | of e : i am ne
salts, net aﬁwp os%ﬁtg%g?cgﬁrc?'bo??ﬁcdéaﬁ:hl%g{jéihé}ntgﬂgssglke fe gg?r@?@tn%%@?gé g% Rgs a
sol i ds cont deenafut3aid straguee tsylataraliyipaciadeandsealddng gl asses as clained in
one of clainms 1 to 3, wherein the pH value of the gel fornmer is set to
between 5.8 and 6.5 or to between 8 and ~ 0. 5. Fire-retarding gl asses as
claimed in clai mThe ¥hBpesite shrclirk \6Fl piehdsS thed phyddde, astfistituees of fien
aqueous sol ution of sodium or pagtassium hydroxi de or of water-soluble
amines) 6. Feteedingtglass af highostimum qualiiynaad imeehanies! rebustness and.gn

wherein the_n r f qgﬂﬁq S t LQR-Qf am.pe : I
phosphat es gr%fcg#)“’ %ag %n"‘{@’e sa 'fas* dﬁrr@%fgl ét%ﬁ'cl)@{')hama‘g %%ﬁbé%Félalgggg%groél ative
to the proppahesis cémbinablawitblfundional glassesati o of between 1 to 0.005 and 1
to 0.25. 7. Fire-retarding glasses as clainmed in one of clains 1 to 6,
wherein additives, such as anti-oxidants, bonding agents, reducing agents,

W stabilisers anfePsroBut®SiT®r S gal Braddedhich 88 B8 ehpiey&] faatRonge-
sol utions of amine salts and netal phosphates or of amine salts, netal

phosphat es egtarding iglagssisdacgardinghte e invention,. issdesasibedawish fefergnee g
fire-retardj s claimed in one of clains 1 to 7, wherein the gel
R sRRHRAf |

former is i 0 a conposite structure of panes, which is
hydrostatically sealed at its |ateral edges, wherein the gel forner

is
introduced into a conposite.structure of p and caused to gel o he
effect of heat, E’hﬁ _@f"’r‘i"ﬁ%rﬁ@g%ﬂ%gi‘ﬁ@abi?‘Fﬁrfﬁ??ﬁa§e%ﬂ%4ggp%gét @d from
the strip ophéshcrRIMASI the seltiAlbEifg abithRassr 1 thatgPreduced, and are
packed and sealed at their |ateral edgés, characterised in that, prior to

the gel fornmer being introduced into the conposite structure of panes, a

first aqueous SOW?S%@OR% gﬂ'i?l@'ﬁ%faﬂ g@@}eﬁ)’a@ ?%@r %%EQ%d é-rg éé@oge‘és\n%so g

phosphoric acid hagi ard 'a” second aqueous

sol uti on of 9826 HzNHBBI3-GH, Qi aehddezbted t@850° ¢ B8 1M.H2ZN-CH2 -CHz OH with
heating for 1 h at 90 C, in that these two aqueous sol utions are conbi ned
and set to a pH value of about 6.5 with 50 % NaCH, in that 10 g 30 %silica

sol is added to ThéSaqiiéReUSoIGRbMKE,| SBtaidddUm M@ dWeCHreliMinaly StageiRd dr@ that
the gel former in this prescribed ratio to the conponents i's nade avail abl e

accor di ng t@mheedetsselyith Suter Mabit tr amt valuesfifd iSubseaHentoripesite
e, ol RS et R0 65 10 P4 g SRR R BB L 2
i ntroduced directly into the conposite ‘struct ure of panes. -
The fire-retarding composition (= gel former), thus obtained, is
degassed befare it is introduced into the composite structure of panes. The
gel former is pretreated at a temperature of 20 to 60° C prior to being
introduced into the composite structure of panes.

The gelling process occurs at a temperature of 50° C to 120° C in one
or more stages, that is to say over a period of 1 to 24 h.
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9 10, Method as clainmed in claim8 or 9, wherein the gelling process is
acconplished at a tenperature of between 50 and 120 C over a period of 1 to
24 h directly or in a plurality of steps. 11. Method as clained in one of
clainms 8 to 10, wherein the silica sol is introduced into the aqueous
solution, which is set to the pH value, gMth intensive agitation, a m xture
rati o between aqueous solution and silica sol of between 1 to 0.005 and 1
to 0.25 being selected. .AL.AfL. ASNS2. AQ. ASL. A@L. A@Q.. ASL. A, f98\YJ) * . O
2}
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gel layers, n being > 2, e.g. n =4,
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CLAIMS

1. Fire-retarding glasses formed from glass panes and gel layers in a
sandwich-like structure, wherein the gel layers are reaction products of gel
formers, which comprise aqueous solutions of amine salts and acidic metal
phosphates or of amine salts, acidic metal phosphates and boric acid, are
introduced into the spaces between the glass panes of a composite structure
of panes and are gelled by the effect of heat, characterised in that the
mixtures of the gel former are introduced into aqueous sols of colloidal silica

and gelled.

2. Fire-retarding glasses as claimed in claim 1, wherein the gel former
contains silica with particles of a specific surface of 50 to 500 m?/g, measured

according to the BET method. .

3. Fire-retarding glasses as claimed in claim 1 or 2, wherein the silica has
a solids content of 10 to 55 % by wt., the gel former contains 25 to 85 % by
wt. of an aqueous solution of amine salts and metal phosphates or of amine
salts, metal phosphates and boric acid, and the gel former mixture has a

solids content of 30 to 75 % by wt.

4, Fire-retarding glasses as claimed in one of claims 1 to 3, wherein the
pH'vaIue of the gel former is set to between 5.8 and 6.5 or to between 8 and
10.

5. Fire-retarding glasses as claimed in claim 4, wherein the pH value is
set by the addijtion of an aqueous solution of sodium or patassium hydroxide

or of water-soluble amines.

6. Fire-retarding glasses as claimed in one of claims 1 to 5, wherein the
mixture of the aqueous solution of amine salts and metal phosphates or of
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amine salts, metal phosphates and boric acid relative to the proportion of

silica sol is in the ratio of between 1 to 0.005 and 1 to 0.25.

7. Fire-retarding glasses as claimed in one of claims 1 to 6, wherein
additives, such as anti-oxidants, bonding agents, reducing agents, UV
stabilisers and pore formers, are added to the mixture of aqueous solutions of
amine salts and metal phosphates or of amine salts, metal phosphates and

_ boric acid with the silica sol.

8. Method of producing fire-retarding glasses as claimed in one of claims
1 to 7, wherein the gel former is introduced into a composite structure of
panes, which is hydrostatically sealed at its lateral edges, wherein the gel
former is introduced into a compasite structure of panes and caused to gel by
the effect of heat, and wherein blanks of desired dimensions are separated
from the strip of the composite structure of panes, thus produced, and are
packed and sealed at their lateral edges, characterised fn that, prior to the gel
former being introduced into the composite structure of panes, a first aqueous
solution of 100 g Al(OH); is produced in 445 g 65 % phosphoric acid with
agitation for 1 h at 90° C, and a second aqueous solution of 125 g HBO; is
produced in 250 g 98 % H2N-CH; -CHz; OH with heating for 1 h at 90° C, in
that these two aqueous solutions are combined and set to a pH value of about
6.5 with 50 % NaOH, in that 10 g 30 % silica sol is added to this aqueous
solution, thus produced, at 55° C, and in that the gel former in this prescribed
ratio to the components is made available according to the necessary

requirements and introduced into the compaosite structure of panes.

S. Method as claimed in claim 8, wherein, after a preliminary treatment at
a temperature of 20 to 60° C, the gel former is introduced directly into the

composite structure of panes.
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