111111111121111111111111111111111 *159159* Fire protection part of

pl anar-1i ke design, nmethod of producing it and use there I on
The present invention relates to a fire protection part lmmml ﬂmmmm
design which is connected to at |east one roomlimting face ire

protection part being fornmed fromalfire protect|on‘naterraf—gas_d_upon an
I norganic sol. In addition, the present invention relates to a nethod of

produci ng t ReTFi P EOE?St%%?lQﬁFﬁnﬂﬁ PARGAEG Lp6EsPBF S PurPIdEE 6F use. In this

case, roomlimting facgrgahbgngompréﬁg @4 fassddd e parts which are
suitable for limting a room in particular static walls, ceilings, floors,

partition walls, doors or w ndow panes. The materials of these room

limting face parts are capable]§gupqgggo§elected as desired, so that for

exanpl e gl ass, plastics materi al e materials, natural mat eri al s,
synt hetic naterlals wood, pl asterboard, stone cenent, concrete, Ytong or

metal arep grdes-ré}?t QR 'r@@agégft B 1&%%%&%%81 ”?Q?tb"th

transparent non- transparent an ransparen n part
respecti vef yplanar-like design which is connected tc at least one

room limiting face part, the fire protection part being
formed from a fire protection material based upon an
inorganic sol. In addition, the present invention
relates to a method of producing the fire protection part

and to possible purposes of use.

In this case, room limiting face parts comprise all
possible parts which are suitable for limiting a room, in
particular static walls, ceilings, floors, partition
walls, doors or window panes. The materials of these
room limiting face parts are capable of being selected as
desired, so that for example glass, plastics material,
composite materials, natural materials, synthetic mate-
rials, wood, plasterboard, stone, cement, concrete, Ytong
or metal are used. The room limiting face parts can thus
be made both transparent and non-transparent and at least .

Lransparent in part, respectively.

Fire protection parts are known from the prior art which
are produced on the basis of a strongly alkaline silicate.
If the fire protection part is arranged for example
between two panes of glass in order to form a fire
protection window, then glass corrosion can be observed
even aiter a short period of time. On the common contact
faces of the glass and the fire protection part the high
pH value environment causes the glass network to dissolve

or disintegrate. The latter corrodes and beccmes milky

T
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Fire protection parts are known fromthe prior art which are produced on
the basis of a strongly alkaline silicate. If the fire protection part is
arranged for exanple between two panes of G ass in order to forma fire
protection wi ndow, then glass corrosi,on can be observed even after a Short
period of time. On the common contact faces of the glass and the fire
protection part the high pH val ue environment causes the glass network to
di ssol ve &F @bsPafegrBi®.: e PEARSSTTICHr MéBES~ahdSheoResT APt &G4 -
11111111141111 1112111310311 1441111112112 GOOD0R: o to-Jruphid, The fire
protection w ndow has to be replaced. It 1s known for the conposition of
the fire protettibn pzaduded B& pr sducedonpunri g MAWMYSUM Ag nmanner in a

mul ti pl e- p. ce t ti L pt I Vi r ks._occur

bet ween tﬁg%ﬁ%gggc ? rlég% et%é %nggégiﬁéM%o§?%§ﬁh Egcgipg9gr§fection part.
The obj ectveekst hecpr esenteamvdrt pepndustiberefdrehd epresisdegachire
protectiog Qar% etge fir%npg%pectionrnaterial of which in the hardened
state has 8 §o68° abbihd T 8EiI S ENcB*AS wel | as a good stability with respect
to corrosion. In addition, an object of the present invention is to provide
a method of producing.a fire protection part. as well as the use thereof, so
that a nmoréSr 8pPAand i NExFersive ﬁpdaﬁﬁg?bn*?sdﬁﬁﬁﬁxﬁﬁé§Pble. Thi s obj ect
is attainegoligkesnBief dite RaducChaby, t hge f eatdr@s@fctGbaim 1 and in terns
of the method by claim@8. In addition, this object is attained in terms of
the use bJaERarAs 28 WHE5: ADFaRPageBES Bhboditichtss 9208 PERERES

devel opmentsikepAtL hes sibizecl: maLlbes atabhe: sub;olipetheceore concept of

the present invention is to provide a fire protection part of planar-1like
desi gn whﬁ@ﬁrp§l@6pné@téﬁkvéﬂéﬁhlé@s??@ﬁ@tr@%ni¢§rﬁ#ﬂﬁﬁ?tfa@ﬁeﬁart, the fire
protect | op,Bartsbeb - JPIdEed heMca L -pgolee o material based upon an
inorganic so | and the conposition of the fire protection nateri al

conpri si ngprofiectobh omirig:as 281l as the use thereof, so that a

more rapid and inexpensive production is made possible.

This cbject is attained in terms of the product by the
features of claim 1 and in terms of the method by claim 8.
In addition, this object is attained in terms of the use

by claims 14 and 15.

Advantageous embodiments and further develcpments form

the subject matter of the sub-claims.

The core concept of the present invention is to provide a
fire protection part of planar-like design which 1is
connected tc at least one rcom limiting face part, the

fi

[

e protection part being formed from a fire protection
macerial based upon an incrganic sol and the composition

of the fire protection material comprising the following:

25 to 70 % by weight of Si0; (sclid content)

- 0.05 to 10 % by weight of surfactants

t

0.01 to 25 % by weight of polyol

- 0.05 toc 2 £ by weight of alkali-metal oxide



70 by weight of 8i02(solid content) -0.05 to 10 % by wei ght of surfactants
-0.01,

- 0.05 to 20

o\

by weight of acid

- 0.01 to 1C % by weight of corrosion protection
material

- diszilled or 4

[{i]

-ionized water,
the composition of the fire protection material being
capable of being poured during the production and being

capable of being hardened by the addition of a base.

In this case a colloid solution, preferably based upcn
water, 1s to be understood as the sol, the colicids being
present as virtually monodispersed primary particles with
a diameter in the range of from 1 to 1000 nmm. It is ad-
vantageous for silica sols to be used according to the
invention. In addition, however, it is also possible for
other inorganic sols to be used, for example based on
titanium or aluminium.

The use of a sol 1s advantageous since the cellcidal
primary particles - which can also be understocd as being
a precursor or an initial stage - are capable of being
cross-linked with one another in a rapid and simple
manner. It is preferable for a cross-linking of this
type to take place chemically, for example by the addi-
tionn of a base. In addition, cross-linking reactions are

also pessible which take pliace by the additicn of an acid.

As a result of the cross-linking of the inorganic sol,
preferably by hydrolysis and condensation reactions, an
increase in the viscogity can be observed. & gel is
formed which has both a liguid phase, in this cass pre-

advantagsous in the event of fire since the water

contained in the gel serves to limit the fire.



to 25 % by wei ght of polyol -0.05 to 2 96 by wei ght

_ 4.

It is preferable for the fire protection material to have
from 25 to 70 % by weight of Si0, (sclid content), pre-
ferably from 35 tc 55 % by weight of SiC,; and in a parti-
cularly preferred manner from 45 to 50 % by weight of Si0;
relative to the overall mass of the material. This is
advantageous since the silica scol forms the starting
material as a precursor for the basic structure of the
fire protection part. This 1is particularly advantageous
since in this way, depending upon the level of ths solid
content of silicon dioxide, the degree of cross-linking,
the stability and the inherent strength of the resulting
fire protection material can be contrcolled in accordance
with the addition of the base. 1In this way, a large
solid content of silicon dioxide also results in a high
degree of stability and inherent strength of the fire
protection material, since a dense network is produced by

the additicn of a base.

In addition, the fire protecticn material advantagecously
has from 0.05 to 10 % by weight of surfactants. This is
advantageous since these surfactants are preferably
present in the charged state. As a result of the addi-
tion c¢f the surfactants to the fire protection material
an improved adhesion to the room limiting face parts is
achieved in the production process of the fire protecticn
material. Depending upon the surface charging of these
room ilimiting face parts, it 1s possible for the surface
tension of the fire protection material to be capable of
being altered in a manner capable of being pre-determined

as a result of a suitable selection and addition of the

I

urfactanzs to ths aforesaid

ilre pretecticon material, so
that for every material of the room limiting face parts,
such as for example glass or concrete, the adhesion

capacity of the fire protection material to the latter is



of alkali-netal oxide _ 0.05to 20 % by wei ght of acid 0.01 to 10 % by
wei ght of corrosion protection material distilled or de-ionized water, the
conposition of the fire protection material being capabl e of being poured
during the production and bei ng capabl e of being hardened by the addition
of a base. In this case a colloid sol’ution, Preferably based upon water, is
to be understood as the sol, the colloids being present as virtually

nmonodi spersadipriamily particolegs withthidi emet ert iis tldeangageces from1l to
1000 nm Li s.adyaniagequs for silica sols,to e uged  ageqrding to the

i nvention. Tn addition, however, it s also possiblé fof “6ther inorganic
sol s to beetsédg ¢hrtmxanpifmdeaseédtba todmniim omalf@mentantsThe use of a
sol is adyvantageous. since the colloidal pripary particles - which can also
be underst'o6d a5 beihy & PrecarSoror-afti niTi ar-dtage ™ are capabl e of

bei ng cr o3swkibkedcd tduxmecanenBebni N ahée apéek and isi spkanfranner. It is
preferable for a cross-linking of this type to take place chemcally, for
exanpl e by2PRBUAHYi RF OB FRsERaFnthAdVEF oind GRELNRSKkFRg reactions are
al so possichke whiedh {ake pliacerbnahheradditi @iy ameaghkdduccion

process, during the hardening process and during the
ageing process, without the occurrence of wetting absence
spcts in the form of de-wetting. In addition, in the
event of a firs the surifactants advantagecusly have the
effect tnat the fracture of the room limiting face part

caused by the thermal expansion of the side of the room

-h

limiting Zface part facing the fire takes place in a clean

manner, without pieces or parts of the fire protection

material adhering to it. It is advantageous for the
hardened fire protection par:I to remain intact in the
event of a fire. The surfactants used are thus advan-

tageously used for adhesive bonding.

In addition, the fire protection material contains from
0.01 to 25 % by weight of polyol. The addition of the
polyveol is preferably carried out in a range of from 0.01
to 20 % by weight, in pvarticular in a range of from 1 to
15 % by we2ight, and in a particularly preferred manner in

a range of from & to 12 % bv weight, relative to the

’_.l

overall mass of the fire protection material. It is ad-
vantageous for the freezing point of the fire protection
material to be lowered in the low-temperature range by
the addition of at least one pclyol. If a non-modified
silica sol is acted upon with temperatures of below 0°C,
he lrreversibie precipitation ©f sclid, white
silicic acid is caused. In the present invention this

woulda have a significant adverse effect upon the trans-



As a result of the cross-linking of the inorganic sol, preferably by

hydrol ysis and condensation reactions, an increase in the viscosity can be
observed. A gel is formed which has both a |liquid phase, in this case
preferably water, and a solid phase. This is particularly advantageous in
the event of fire since the water cofftained in the gel serves to limt the
fire. -4- It is preferable for the fire protection material to have from
25 to 70 ¥ebyneei ghttld [ir@ pizgleicd iconteheiadbr eflar gy #Agm 35 to 55 % by

wei ght of .Si.Q2 Lin, ticula ~preferyed from4s.1o 50 96 by
wei ght of fgfo,“}{%gﬁgé%i v%ap-gg%ahr%%gvgraérg %asé‘?ﬁ tﬁe (r?rjrlattbér'|8<B;1m[a.‘g isis

advant ageoasesthgecttivi didd cacsolast ohasathbesst ardnpegavater fallas a
precursor for the basic structure of the fire protection rt. This is
parti cul aPPy°4dVanht ageous® & 5 &t RFLA RIS Yependi ﬁ&euﬁg *th8" evel of
the solidcgoatentadf shd IOy ddi @6 dae Ebhee degsaa-nforck@ssrlibbki ng, the
stability and the _inherent strength of the resulting fire protection
material  &2R bBEchRef ot 1R PN ractsr83hc O WPt hl‘?"f‘?ereé’gdisﬂ GH2b6f thRe base. In
this way, paekapgeasobh beateLentc1ok sihieon gdioxide @lsarbesylts in a high
degree of stability and inherent strength of the fire protection material,
since a déA¥ESAetROPk P& HricRiced BFrRRBTAEdPE i BIPOF 8 badé’ I n addition,
the fire prgteqt hopa Rt & &1 AQVAINAGRRUSIY.nBas okr BL 0. DR, 4 0- 40hy, wei ght  of
surfactants. This is advantageous since these surfactants are preferably
present in the charged state. As a result of the addition of the
surfactants bosthe £Lr&ProheGhion mberial an. my qyed adhgsion to the
roomlimting Face parts i's achievéd In the production .protess of the fire
prot ecti oethmtenealyvPeperntiamgvipos thecsur f aceeBhargieng lygktollhese room
limting face _parts, it.is possible for the surface tension of the fire
protecti ORO%E\{TEE? %Tﬁfo ]b\éc%g’pa'ﬁ %Oyoifenﬁeigi%g/”é)ﬁt'eggﬁrf)%ygélﬁ%n%g%éc{;’pabl e of
bei ng pr exdepepnyhede aglaales yldl vphoaysant apl ecsklaect icdycamdiaddi ti on of
the surfactants to the aforesaid fire protection matcl-ial, so that for
every mat 8r7APTEF PRETFY0riS MSihd s égéspﬁ?i’%; such as for exanple gl ass
or concrete, the adhesion capacity of the fire protection nmaterial to the
latter is_ - 5 - significantl nproved. In this way, it is advantageous

f or surfagt“aﬁfigl%oge R CtEd RATTER “a88i S C ST A f5 m Wl n§ of t he
surface ofot hesrgpm:bigad idg dracaBant sevkl hokhes fige fRrakeeti on material,
for exanple by lowering the surface tension. The wetting is advantageously
per manent *¥&8 Chat tehe wety iVifg LonteAaesVE ot ¢ akee phvacé litn™@sgnPfor m manner
both duri pget ke rpr gayedd ONLPrHRGRSS a1dUr £RY; E heahatdeping RLeceas and during
the ageing process, w thout the occurrence of wetting absence soots in the
form of dée-eterRgral noweRi thiomes iddreReyeventapred ¥ rrdet ké ldgrf act ant s
advant agequsly have the effect that the fracture of the roomlimting face
part caused by the thermal expansion of the side of the roomlimting face
part facing the fire takes place in a clean nmanner, w thout pieces or parts
of the fir rotect] ter adher.i j | t_._s .advant us for the
har dened Fﬁrgsp%ggé%?%]%?pggrl: hoe r‘tels“rgi EQF%}QEQO? nrﬁat%eg:%\c;e%t% ggsg fire. The
sur f act anttsomsedoar ect huss aovartiggeows| grusedd f orTradhesi wevbondi ng.

tageous since the setting of the pH value of the fire
protection material, preferably based on water, is
carried out by the addition of the acid. The basic glass
corrosion 1s advantagecusly counteracted by the lowering

of the pH wvalue o©
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room limiting face parts are made of glass. This is ad-
vantageous, since no turbidity caused by the corrosion of
the glass is caused on the surface of the glass in this

way. Furthermore, it is advantagscus that the



In addition, the fire protection material contains fromO0.01 to 25 96 by
wei ght of polvol. The addition of the polyol is preferably carried out in a
range of from 0.01 to 20by weight, in particular in a range of from1l to 15
% by weight, and in a particularly preferred manner in a range of from5 to
12 96 by weight, relative to the overatl mass of the fire protection
material. It is advantageous for the freezing point of the fire protection
mat eri al tsuilnabﬁmmeyeﬂof rsttdmeaga)wf’t &mmpehatdeaedahgzea b;rddwta‘.@d;i ti on of at

| east one poﬁhyo a. non- [ i s acted uypo

L onper at UPBE Fof BB HOA L Nert e PR PO ST aff dPewRit e i I ci c
acid i s caugsed. | Dntheaptesenta inetidoprt hhsusnodl £b hawe za si gni fi cant
adverse effect upon the trans- -6- parency of the fire prot ection

materi al . IPATEAFSena§ F0r WINPT Y PAnEBEFBREE paned o [fi®ass woul d becone
per manent Ly-ctueRi @nags 800 RS dhemnbient shanpesatay esfrlds kel ow 0C. It is
t her ef or e advant ageous, by the addition of at |east one poiyol to the fire
prot ect i off WRALELREP, OF oP2E TR ¥TIEEA 1§ PHENE 1T RePERIS 0 Be | owered, so that
the precipgj;tatign Qf. the-soldd-silicic acid is preferably caused to be only
fromterrperatures of less than -15C and in a particularly preferred manner
of less than -30C. According to the invention, polyols such as for exanple
ethyiene 1 ¥eohavdh bbb ene dl uap) Ll Bt gg(@@ﬁoxgwé;o%mano%et hyl ene

gl ycol , propylene glycol, di prop ene gl , tripropylene glycol,

pol ypr opylrﬁwe gllylcediciannbzgj yicermol0 .@rl rdoxtLar @sbt hes apfc amereised in this
case. In gddition ,&pe f(}re(p tec! tlor):lrr%t_erl has fram0..03,{0 2 % by

wei ght of “an-al Ralie oxXIi Peferaply PO ¢ o gagt By wei ght
relative tp&etfleerexﬂemahherra&s:mfc tjhe:of ilr & pyowetghton aateerial. It is

advant ageous for the al kalj-netal oxide L_Lo be al readé/ cont al ned in the
SI | | ca SO| COrrosion prcl_ect*or\ material relative to th overal

.

s & result of zhe

tb,

mass of the fire protection material.
addition of this corrosion protection material the

corroding effect of the fire protection material on the
limiting faces to the room limiting face parts 1s advan-

tageously substantially reduced.

In addition, the fire protection material advantageously
has distilled or de-ionized water. The latter is used as
a solvent, so that the fire protection material according
to the invention can be processed in a simpls manner.

The addition of water is carried out depending upon the
desired viscosity. It is aavantageous for just sc much
water tc bs added that a fire protection materilal capable

of being poured is produced.

It is advantagsous for the fire protecticn material
according to the invention to be capable of being
hardened by the additicn of a base, it being advantageous
for “capable of being hardened” to be undersctood in this

case &s “capable of being cross-linked”. By means of the

addition of the base the sol contained in the fire



It is preferable for the fire protection material to have fromO0.05 to 20 %
by wei ght of an acid. This is advantageous'since the setting of the pl-1
value of the fire protection. naterial, preferably based on water, is
carried out by the addition of the a%bg The basic glass corrosion is

advant ageously counteracted by the Iowering of the pH value of the fire
protectlon material if the roomlimting face parts are nade of glass. This
i s advant R§E6ESTIST B fio-aluris d¥yrnEagsesshy ??ﬁF?xﬁHQﬁﬁdoﬁoof the glass is

caused onfbhe sugbaceaofs theyglass kithl anvWeler&d hgf e, it is
advant ageous that the -7- suitability for storage of the hardened fire

protecti oMifEPE1IFE A8 dFRutHthl Iﬂﬁlﬁ%@év@éYbytbﬁef1%ﬂwnﬁQﬁ?Q§ﬂOFhe pH val ue.
| n additinge.a:Loves e, piladd ve 2l 59 Qa%aﬁtgséﬁl ! gl ggl,dpon fungl or

bacteria In ire protection nmaterial dditron of expensi ve
fungi ci desfohabdeneng cieleés tanpaig ef prfebpnogecpnblrpmderm'al“hes unnecessary.

It is adv e t Ir rotecti mterial .to have,. |n addltlon
fron10.013?5g%08§9%£9%£|g fjm%ﬁé erabﬁ%pggggﬁg ?(§Qf‘ﬁfby melght and in a
particulaauyoppeéembbd:hnﬂnemmﬂr@ﬁla Iite pr&tby: e ghiterdfaia corrosi on
protectlon material relativ e overall mass _of the fire protection
material . "AsCE #8shP ?mgﬁéiﬁﬁﬁfﬁﬁﬁﬁﬁHSF thi§ cEﬁ?%ﬁn%ﬂ?kSFOtégtion mat eri al
the corrodiengsetf ecAfoér tire: fHarelepriobecti o aaveitades tle ki miting faces
to the roon1|initing face carts is advanta eousl% substantlally reduced. In

addi t i on, PPhYFi PE POt ah Ware Sitaf ce8v ARt B et hdd dP&till ed or

de-i oni zegowakebs Whechaiiersdis dtedsas, alﬁO{:NE@tGaéié) pgriedlerbiigyfire
protection material according to the i nvention can be processed in a sinple
nmanner. THet&Hddi iF oRdHINtRERTSLY €PEFE8%0ut dependi ng upon the desired
viscosity. It is advantageous for just sc nuch water to be added that a
fire protection material capable of being poured is produced. It is

advant agedtis PafFet AelfPe ehf dasd eRTparefFal saeke adifny ﬁ@aﬁ@éelnventlon to

be capabl g0t bel.po. hek dened dutd Recaddian 8fxachase.d Ly

I
advant ageous for "cap ened* erstoo% in this case
as "capabbel@tabesngsu¢@sssIﬁqﬂ«a#ampBy weans oiashe mddicriapiyof the base

the sol ng&ggQ?QmiQa£QP Jﬂéé%._ R s advantageous for the base

o

to be supplied according to the invention as a 30 to 50 %
alkali hydroxide solution in water, for example sodium
hydroxide or potassium hydroxide or a mixture thereof, to
the fire protection material. It is preferable for the

—~

base to have from 5 to 25 % by weight and in a particu-
larly preferred manner from 12 tc 15 % by weight of pure
hydroxide, relative to the overall mass of the fire

protection material.

It is advantageous for the addition of the base described
here to the fire protection material described above to
result in a reaction product, preferably an alkali-metal
oxide, in the range of from 2 to 20 % by weight, pre-
ferably from 5 to 15 % by weight, relative to the overall
mass of the fire protection material after the addition

- of the base. It is preferable for the reaction caused by

the bringing together of the fire protection material



protection material is advantageously cross-linked to forma gel, as a
result of which an increase in the viscosity is caused. In this way, the
fire protection material is hardened. It is advantageous for the degree of
hardeni ng to be capabl e of being contqr ol l ed by the added quantity of the
base. Depending upon the use it is dal’so possible for a gel of a fire
protection material which is not conpletely hardened, i.e. cross-linked, to
be used. AEEBrtRhebd® denivRFyltt 18 dPraARigeduse for B peidus net wor k based
upon sili i 8= Pe.fOorrRd; it he.hares £of,,-uhi e L.used, in this
case pref grggﬁ § wg(felrji, i's a'tﬂvéaﬁt g)g'ég%s% E%g%%bdf.y'ljhée’%c?\gghggn be any

basi ¢ conpotinds} asudhimsa foartexaniplzé vabkakeroed ahdkatemeofedr tthy hydr oxi des,
al koxi des .or al kali silicates, such as for exanple water glass, preferably
potassiumwatér glass. It is advantageous for the base to be supplied
according to the invention as a 30 to 50 % al kali hydroxide solution in
wat er, for exanpl e_sodi um hydroxi de or potassium hydroxide or m xture
thercof | G5 tROBFEFET N cids ciembcafl BYOLPLCHET fShath € L6F et he base to
have fromiBgt ©626n80 byvaved i @NGel hadepabhhsphashy 3 efierred manner from
12 to 15 % by weight of pure hydroxide, relative to the overall mass of the
fire prot BeTPBRCHete?Tal . TS & SaBRANt5ge6asY f HTVAHEHRAS i"8770f t he base
described;herg Loriheedide Prahecti-onemBtieri ho@escrihedaheverto result in
a reaction_product, preferably an alkali-netal oxide, in the range of from
2 to 20 YB}SReRrgh¥OOPreferasldy RcemPsTE6 - 15136 A vieight homgvative to the
overal | mass;@f ;ibe fi&eiprotecticen mater pabcaki &5, the addihtion of the
base. It is preferable for the reaction caused by the bringing together of
the fire prepPeéin@ntoatls iidlvertion tagi Pk Théebesadwd Flesigasti ana nol ar
rati o of siplicon_.di oxi ta.alkali- | Joxi de_ of - fera l.arger than
4.5 : 1 a %Ilr:cn gcbaf%%r%ﬁ][hrq%r{)?éifeegggg %ﬁﬁﬁggngfggeteop%@ %.rvlt is

pr ef er abl elEor maie hionetyropeotangn deteekamhpaecof digorgrtera.he i nvention to
be made transparent in the hardened state. This is particularly

advant ageous when it is arranged as a fire protection between tw panes of
gl ass as raonhki arénngof atierpart svappraddphi of, thowerery; ig akds al so
possible for the fire prot ecftt; on material according to the invention to be
made opaqUuEREEIFBRELY | PRI P S CeXaRBFEAnken tHe F00m 135t i ng face parts
are al so mradaipopstwanspaienthaf@heex@ipkepobreonteetntardiidihesevent of
fire an e\éagor ation_of the water is advantageously caused by the

t enper at ur&2PRtr Biskle aPAF AN CTof3hi ch the hardened fire protection
material is foaned by the formation of gas. In a further preferred

enbodi nent, before the addition of the base the fire protection material of
the fire pPofeébrbicpabieiEesd SHOPSLTE  n PRECFANHE GICFtdmn2cto 7,
preferabl yninpthe rapge; of Sr0m3 it Raclbealise protectd on material is
thus preferably acid to neutral and is not introduced, as known fromthe
prior art PraFfFEREg" aR2Er s anitth va 1y val Gaeofangq oAs e skt of this
acid to neut g?kfgiﬁlﬁf}'}tifn O&Té N&yldef BPEALACS! 0 ! efidle the common
limting facés of the roomliniting face parts are advantageously not
attacked prothetmannextofial bas e iy iprg felenpyogessdi iy rend ragei ng process
of the fire .prot ion_part. rr.osion_o e terial is thus prevented.
This is pg‘r‘altdi égl §(r8f'y9£ﬂ€%ﬁ*“§gd§g&§ \ﬁﬁ%ﬁ“t 5EE05{%12I$%% 1§ T'ace parts are
forned fredrerdpspar&nbase with a pH value of > 7. As & result of

this acid to neutral property of the fire protesction

y

material t=

(
D

= commcn limiting faces of the room limiting
face parts are advantagecusly not attacked in the mannex
cf a base during the processing and ageing process of the
fire protecticn part. Corrosion of the material is thus
prevented. This is particularly advantageous when the

room limiting face parts are formed from transparent



gl ass or even plastics material, where corrosion of the material occurs .in
the formof turbidity and the transparency is thus adversely affected. It
i-s thus advant ageous for turbidity caused by corrosion or even dissolution
of the network of the roomlimting face parts to be prevented according to
the invention. In addition, a |OM/pH]93|ue al so has a negative effect upon
the gromh of bacteria and fungi. Furthernore, it is preferred for the
corrosi onIpaet el | VRIS tdicst makaveaa. coRposi TP oS wRifchnat | east one
or more chepleal, eLenpnt s Ang f Ot Be gLoyPaof, tLansifd on netals,
non-netals, sem-netals or netals. In particular, zinc, zirconium tin,
bor on, al brenspayercphiospiorusdacespief affedted. t hits izasdusi adhi kewi se
bei ng preLerEedeor $h§1§°“ﬂ01k°n prgtgcgbon pptg&&g%ﬁt%vg% present in the
formof an“oxide and/or iH the Form or a $alt. Exanpl®s of this are
al um nat edibevatejozi ¢ ortat eyetiviorkSbannat eyoah NCist @nmatiecezi r coni um
stannat e, ghosphate or_even uniniﬁn1odee+ bor on oxi de, &in oxi de,
phosphor uB2B%Fde° BF I BEHEY ACFOSHAUfh oXi bR ald Bori -or 18 mi xture
thereof; Agaatiesild Diw gfidirg dehesecoxhdes aagdoivsalfifecioubba fire
protection material an additional corrosion protection effect is produced,
so that cORFOATRHNE &t FHTET 6 3 Fe fF86m I inmiting face parts and the fire
protection part are stable over a prolonged period and no nateri al
di ssol ution or network dissolution - caused by corrosion - of the room
limting FHEERPERPES octurs ARehesrgreferablfe FOFr YT Taddiot-E6R18P t he
corrosi onppeei-egii on MRkerd alodR e earrhedhout 4 the o apgesef from0.01
to 10 96- by weight, in a particularly preferred manner in the range of
f rom 0. 05mpye2cBEN by et fmerndisd aing drpar theud sy Pr efrmnsddimanner in the
range of from0. 1,60 1.0ahy weight, Jelativeta-the oyerall;ppes, of the
fire protection In a further advantageous e odi ment “the acid of the fire
pr ot ect i omimat eriatonsusel wigt.edpofroom ehengnoup of Wwyahdchiuer eceaci d,
sul phuric_acid, pitric acid, phosphoric¢ acid,  boric acid, acetic acid,
formc acPa%ffE%%?cl%c?%f%uﬁﬁﬁé’ ﬁgtﬁéé%§?§% %%%%E é%é%%ﬁ%%?l%ggacid
al kvl est echeprefesabby pmttwacrivin maaeidafethybesprersenmaliel ¢haci d and/ or
acrylic a%id or.a mxture thereof. Lt is advantageous for the alkyl group
of the metRalr§fi 2" ¥ tHaIit &6t & 0 be°tbrRed® at® et hyl, ethyl, propyl or
buty7, but not of course to be [imted to them Acid forners, i.e.
conpositions with an acid reaction, are aIso_EossibIe in addition to acids.

Examples of this are aluminate, borate, zirconate, tin

stannate, zinc stannate, zirconium stannate, phosphate or

even aluminium oxide, boron oxide, tin oxide, phosphorus

oxide, zinc oxids, zirconium oxide and borax or a mixture

thereof.

As a result of adding these oxides and/or salts to the
fire protection material an additional corrosion
prctection effect is produced, so that common contact
faces of the room limiting face parts and the fire
protection part are stable over a proleonged period and no
material dissolution or network dissclution - causad by

corrosicn - cof the room Limiting face parts occurs.

It is preferable for the addition of the corrosion

protection materxial to bes carried out in ths range of



It is preferable for the acid to be added in the range of fromO0.05 to 20 %
by wei ght, preferably in the range of fromO0.1 to 10 P5 by weight, and in a
-particularly prP-FPl1-red nanner in the range of from0.1 to 5 96 by

wei ght, relative to the overall mass of the fire protection material. A
reduction in the PH value of the compbsition of the fire protection
material is advantageously caused by the addition of the acid, as a result
of which themfdrel proterty dy netighital 1nsaspabiidzied angrederasdan i nproved
suitability for storage. ln addition Bé Eowerj/ the pH val.ue of the
conposi ti BRVA-get i o dal 81T & 8 alhravEd tiporr battéFita “ARd *ungi, whi ch
are not abl patoisuldt+pl \pddferareld edhaeri Int hige acithded Whom ©.12 -
protection material is advantageous, since the base attack upon the

adj acent FPnitt ¥ gy f4TeH of AHETIE6MPi mEi AT ack Fart &5 $M6revented in
this way, riReppfét£dicidarmaden sihese roomlimting face parts are nmade of
glass. In this way, the corrosion of glass is prevented, as a result of

whi ch even very mnor danage to the surface of the glass in the production

process, far exapphe:- i dafdie 400k ehBssiREACESSe PECOMRS YeSithle and thus
also inpairs the auality in the case of transparent fire protection parts.

I'n the caBECBPCRICR UREHEFLddViantagectscehbolli MentIthe irfactants cont ai ned
inthe fi h?d%@ﬁ?&ﬂ@%é@%?@xﬁ'nh L€ -mMadesan opl g, Latd onic and/ or
0

anphoteric. "As a result the“addition of the surfactants, preferably in

t he rangepbpsPhom ©. &51d.0 Hri% by ivei ghetifnaaidmorprief @criédd nanner in the
range of from 0. 9% by ight, -and_iLn.a r.t i arl ref erred manner
in the ra%&gmﬁg %?%%%T.“lg%o %gﬁgx\)‘\g?g,ﬁ{:,ldferFaTI%Avééﬁ!tlolct 3F%léjlgf)iveral | mass of
the fire pibtéeston natetdahlit metphysivtat properdilesd eafcetrhe fire
protection ss are.altered in such _a. that.the adhesion of _the fire

D ot ect | ORRBETE FhET M Ary S EaPE oot he PHITT ARG i ackpart s s

i nproved. ifhedsurfagtaum stdhuscaat kgdvaptageofistye aska@dhesilae pronoters. In
addition, the surface tension of the aqueous fire protection material is
reduced b&fd edf]h%l?lﬁ?%l’erﬁ%d’,e and™chi 5y BSEY s i 1 an i ABCeVed ®adhesi on to
the |imtiagyfacsuofindhercuBmrer @eMbki Mihipgafacemart sadia this way it is
possi ble for exanple for the surfactants used to forma single or even a
doubl e | i APFPRGSI ale? - oTPIRRSE ICHRRSN VILER BRNRCACEETT-1tWe BEFe protection
part withgtbe po9mbid i naidacePact gcifg.a result of the corresponding

ani onic, cationic and/or anphoteric charging of the
It is preferable for the acid tc be added in the range of
from 0.05 to 20 % by weight, preferably in the range oi
from C.1 toc 10 % by weight, and in a particularly
preferred manney in the range of from 0.1 toc 5 % by
welght, relative to the overall mass of the fire
protection macerial. 2 reduction in the pH value of the

composition of the fire protection materiasl is advan-

tageously caused by the additicn of the acid, as a resul:
cf which the fire protecticon material i1s stabilizad and
so has an improved suitability for storage. In addition,

by lowering the pH wvalue of the composition a germicidal

=h
Fh
(@

effect 1s achieved upon bacteria and fungi, which are not

able tec multiply in particular in the zcid madium.

Fur—hermors, the addoticn oI the acia zc the fire



surfactan
adhet i on
I-mpr oved,
of a fire.
arranged

addi ti on,
conti nuou

t nol ecul es advant ageously provided as a |imting | ayer,

t he

of the fire protection material to the roomlimting face part is
not only during the hardening but also in particular in the event
In addition, it is possible for the surfactant nolecules to be
statistically in the fire pﬂﬂtectlon material. It has-been found
that in the event of a fire if aroomlimting face part dissolves or
fracturesprheehai@@n@uﬁﬁﬁﬁé-pﬁbpéaahbﬁgpauﬁlf%ﬁnﬁﬁzﬂhﬁ e ns intact. In

2LbECoRCopt. of e esenl; LINENELOD, 1251 agne- st age,

Ich conprises the

g et hod of producing & fire protection part,

follomﬁng'smepsng prowisiors ofs wevshoedgencontaiwer s, inmpereiinua first
ontal kﬁ provided with the startlng mat eri al s_of %he fire
0§| on- 5

storage c
protectio

n=Colf 25N o TOH oy WETQAEToF 86277881 Py €

to 10 % bynwehghbtwaf, sihd acdramiss onOct 0225 %6 byraveirghia, ofaspal yol
I ght _of alkall-netal oxide 0.05 to 20 % by meu%ht of aC|d

2 % by we

result of which even very minor damage to tHe surtace of
the glass in the production process, for example in the
float glass process, becomes visible and thus also

impairs the guality in the case of transparent fire

protecticn parts.

In the case ¢f a further advantageous embcdiment the
surfactants contained in the fire protection material are
made anionic, cationic and/or amphoteric. As a result of
the addition of the surfactants, preferably in the range
of £from 0.05 to 10 % by weight, in a more preferrec
manner in the range of from 0.1 to 5 % by weight, ana in
a particularly preferred manner in the range of from 0.1
to 2 % by weight, relative to the overall mass cf the
fire protection material, the physical properties of the
fire protection mass are altered in such a way that the
adhesion of the fire protection part in the hardensd

state to the room limiting face parts is improved. The

surfactants thus act advantageously as adhesion promoters.

In addition, the surface tension of the aqueous £i

(4]

-0
<

s}l
jo]
o2

protection material is reduced before the hard

(D

ning,
this results in an improved adhesion tc the Zimiting face
of the common room limiting face parts. In this way it

or the surifactants used to form

th

is possible for example

H

a single or even a doubls limiting laver on the common
limiting face of the fire protection part with the room
limiting face parts. As a result of the corresponding

anionic, cationic and/or amphoteric charging of the

ftént) 0.05

0.05 to



0.01 to 10 % by weight of corrosion protection material distilled or
de-ioni zed water, and these are mxed in the first storage container and a
second storage container is provided with a basic starting material:

provi sion of two conveying devices for the respec- -14- storage container
into a mxing device, wherein the madd-of starting materials supplied to
the m xing device is capable of being pre-determined; mnmxing the starting
materi al s str:ém:t:he*twl@t@@g@d@@ﬁr&i%er—s11'0’“1’@‘(1\@@ mxteure of materials in

the m xing.devi gg onti nuouasdhq,em% SSi.ng,; of -t he eC%a Ar.e J QLt material s by
rotation A a i c&Y acte upon Wi th a vacuuni nveying the de-gassed

m xture omametenlats bye nesdrs ldfmiaibgr fhee panveys ngn;dee@e ettt he

proceSSIn%Ely during the hardening but also in particular in the

event of a fire. 1In additior, it is possible for the
urfactant moclecules to be arranged statistically in the

fire protection material.

It has been found that in the event of a fire if a room

limiting face part dissolves or fractures the hardened

fire protection part foams and remains intac:c.

In addition, the concept of the present invention lies in
a one-stage, cornctinuous method of producing a iire

protection part, which comprises the following steps:

- provision of two storage containers, wherein a

first stecrage container is provided with the

starting materials of the fire protection composi-

e 25 toc 70 % by weight of Si0O; (sol:id content)
e 0.05 to 10 % by weight of surfactants

e 0.1 to 25 % by weight of polyol

e 0.05 to 2 % by weight of alkali-metal oxide
e 0.05 to 20 % by weight of acid

o 0.01 te 10 % by wsight of corrosion protection

o distilled or de-ionized water,
and these are mixed in the first storage container

- A

and a second storage contalner is proviaed with a
basic starting material;
- provision of two conveying devices I[or the respec-

tive conveving of the starting materials from the



processi ng the de-gassed m xture of materials in that the m xture of
materjals is filled into a hollow space which is spanned by two plate-1ike
parts arranged substantially parallel to each other, wherein the two parts
are sealed off circunferentially apart froman upwardly directed opening
for filling the spanned hol | ow space}"'and hardeni ng the m xture of
materials at an el evated tenperature in the range of from65 to 95C. In
this way the stastérrgeratartsanerofinthea finieiny cleattdeonvwiratreinal are
i ntroduced into anfiréésgs sotzorsaggl_%ggt%japgg, 10 whigh case they are
conti nuously ni xed, TOF exanple Dy-neans of a sultable stitring tool. It is
advant ageousl y possiiy eidharcesevenapappé yo frelaarsne whieckicaeeninstal | ed
separately from one, another ~arlg-'bé means. oicwhi ch the raw materials
indi cated - silieH &6 WHi Groprefsr BB aF tRath L dntaitis £h8 aFRal i - net al
oxi de, surfactantsncpoierdd tAGcEm 6ORERELOE Pf aiLeiviensmabechal and water -
are capabl e of being supplied to the storaae container, to be
advant ageous!l y pPo¥ted$or“Shis first storage container. Advantageously,
this supply occutsnpaiimned-Yadahhfgdot henwhol e reodsctizoBrphogess. It is
preferable for the corre- -15- sponding supply of raw materials to be
comput er cont r ol PedrArRF it orartedSVACHa3F eSSt @I 1Y thafePaHI™ or exanpl e
in the aqueous fosm&fi N @k ga5sakhkal kpereald hhywdraxidg, such as for
exanpl e sodi um or pot'assi um hydroxide, is introduced into the second
st orage cont ai nersaThechasifeirddiet converninhedsecemndosttérage cont ai ner is
advant ageously iptroduced. as a 25 to 60 % preferably as a 45 to 55 %
nmet al hydroxi de solutionin water. It is advantageous for this to
correspond to-frpnedgssin@ . he)ydey onebgit niprefercdblnaterdmi2ino 15 % by
wei ght, of pure petal hydroxide relative. the overall. mass of the fire
prot ection mat er i af - \/\h%nm‘ty‘r)%é“s't éjgt ?“ﬁg‘ﬁ%t%gsr’i%? s‘loeletohénftf)r St storage
cont ai ner react wntlhot hepstsamiiing tat epaahsd by tthe $aeerd 1sker age
container, a reaction nolar e;dgti f_sil iﬁon di OXlI dle tto al kal i -netal oxide
of nore than 4.5°%"1° dtid Pieter Isgan’l% b BT ectr §Mn addition, it
is possible for athéepsthang raldeal twsi pheas eard eeaplf€ sodi um silicate
or potassiumsilicate, to be provided instead of the _basic netal hydroxide.
ircumierentially apart from an upwardly directed

opening for f£illing the spanned hollow space, and

- hardening the mixture of materials at an elevated

temperature in the range of from 65 to §5°C.

In this way the starting materials of the fire protection
material are introduced into a first storage container,

in which case they are continuously mixed, for example by

3
't

It 1s advantageouslyv

[

m a suitabkle stirring too

(0

1S O

a

-

ossible for seven supply means, which are installed

44

g

separately from one another and by means of which the raw

materials indicated - silica sol which preferably already

conctains the alka_i-metal oxide, surfactants, polvol,

acid, corrosion protection material and water - are

capabie of being supplied tc the storage container, to be

0]

advantageously provided for this first storage container.
Advantageously, this supply occurs permanently curing the

A

whele production nrocess. It Ls preferable for the corre-

1

(



The two storage containers are permanently connected to a separate

conveyi ng device in each case for conveying the startina materials fromthe
correspondi ng storage containers. The starting naterials are supplied to a
m xi ng devi ce by nmeans of these conveying devices, wherein the mass of the
starting materials supplied to the miXing device is capabl e of being
pre-determ ned in each case. It is advantageous for the m xing device

provi ded spobéidessgmely iof td¥e freterdhla soadbs cconmxersr f or exanple of - 16-
plastics material or high-grade steel. According to the invention the

m Xi ng deviCe IS %esrgne“ TN the manner of a tube. The supply of the
starting materials fromthe first storage container and of the basic
starting material of the second storage container is advantageously carried
out at thé SREMT BFATHE'T UBE-95Re nitRr nGABRT T ™ THE A%y of the two
charges i $ogar bEedn outicdy: tdie adwanhageaushi et Tangeneat aef m xing parts
i nside the tube-like m xing device, so that the two storage containers are
conveyed i£RYt REATBAYi T HRIOWIFECESIH  oF Y R i nif déVHreEUE§St he

per manent ;$k6esabNge i) HASHY ePYat e sSupphy Wi fhestarbhngnmaterial s
fromthese two storage containers into the mxing device. In this case the
m xi ng part’s €8§888d cHtPEPo TG HIeEWE URBIRRIREIZOUSYY tifaE C]HCBEAf ect i ve

m xi ng praqcedure L odu | 1S he,m xi hg gew ce,...q the case of an
advant age%%s en od;érrgélt of ‘t‘héeé}%éogﬁlo tﬁren}%i g?négijede’viqncee airis t enper ed hi gher
duri ng t hévsiypplgeofol el gresipestated -st art LagadmarrdgdeisS fom thest wo st or age
cont ai ners t han_at out af, t.he m xture terli _fromthe mxing
device. | 'ftoi é’ggrlgf%{jlg I"eéjféolféma T st Zgoft#%nw%{gﬁ’e%&l%eﬁg dévice to have
an el evat édctrenpetat Us € iy tvei grangefobufe ome 4ol tloy RO ider ef erabl y bet ween
50 and 80C ﬁng.irg g particul arl yﬂpr ef errrgd manner between 60 and 70C. This
t enper at uFE e 8as® ofS thE T MG eVl c& antr TAURE WET6F the m xture of
mat eri al smafcet-heist avheémgmterdraliscconveyedl s hef eime rigsuwitt s in a nore
rapid reaction time of the cross-linking procedure. In a secaond Portion of
the i xi n& tAE0RECCRAT RHITS HHAamded doWASET oam of RHE St Sor tion with a
hi gher tenperatubgal sréheyd angidaudieral 2di-egetion wdi1d:he a4 Bg device the
m xed fire protection material is cooled dowmm - 17 - to from 10 co 40C in
parti cul aft'dProfm-201 19 BTG Ed TR 31 part feuPart3r$rdf& red manner to

from20 ta 25C 1 ang preferably of 5 to 6 : 1 occurs.

In addition, it is possible for at least one alkali
silicate, for example sodium silicate or potassium

silicate, to be provided instead of the basic metal

The two storage containers are psrmanently connected to a
separate conveying device in each case for conveying the
starting materials from the corresponding storags con-
tainers. The starting materiais are supplied tc a mixing

device by means of these conveving devices, wherein the

T

mass of the starting materials supplied to the mixing

device 1s capable of being pre-determined in each case.

It is advantageous for the mixing device provided tc e

lesignec in the form of a static mixer, for exampis of



It is advantageous for the tenperature of the fire protection material to
be detected by neans of suitable sensors, preferably automatically, both in
the first heating portion of the m xing device and in the second cooling
-portion of the m xing device. In exceptional cases, the automatic
re-adjustnment of the tenperature is-possible in this way and can be set to
the range capabl e of being pre-determned. After the m xture of materials
in the m ylagtdeyinecdasaltad ed gtowradt heced Xt urrc@frdiince cpr ahect i on
material s.is continuously de-gassed hy rotatiopn jn a device acted upon by a

"

vacuum | tVERpr 8F el &DIRT 01 (7S CGevrcS Bt udorr iy "aN4ECulim t o be

desi gned inttibe. f orme ofusb Maumrbancal-ashdend her dem Geactead upon by a
vacuum the m xture of fire protection materials is continuously noved onto
a centrifagFig prafaIwiehH 3%y paAged ERRtPAFIY HF8liSch is encl osed
circunfereatiatly by @nsSifuMes]d keohhalt Logepordi on, Bythe rotation of the
centrifuging plate the material presént on it is flung radially outwards
and i s fl GAgePhEbrgharhee@ autegponidiengtareves | the tpareed idke t he sieve-like
limting ttibongz, Wi ch . preferably has, openin int rder _qf magnitude
of from SRgSEEgOd%\m%%h pjgrrct imgu%glg PE tﬂ% 6‘?%6?[?%1[1‘&%% ?)L% %gg‘?ée 00 um - onto
t he i nner ow&l byofhe heddeviagecast édxgpoarbyngeweacuwi nitzing peeferable for a
vacuumin.the.ra of, from_10.tq 150 nbar absol.ute, .and in particular in

t he range‘%?gﬁFo§$§0‘f%§9Uﬂ%b§V”§6§o%ﬁ?g?CtdQ%éLﬁﬁpﬁiédC“g t he device acted
upon by asvacayge contdfrenf dHer eoprelect inntmat esdagltsadima0 t he centri fugi ng

plate and .as_a resul f the assaciated radial passage through the

si eve- | i k&M tPAG® ogkﬁd%?uéé%%FH&FSSanght %kﬂ?31th5rr§§gﬁB?e air

bubbl es ofiethgregasrdbubblese swonyabfedhe nsthe: MK indterakiki re protection
material are advantageously renoved. In addition, it Lscposslble, during
the conti ntolis “089assT NG G A9%e SAFkEIFETBf 1RFT 15t dt8cticofeiaf8rials in the
devi ce actredtHPONcHYe ar VRGN @araddtbhiiofatod OS¢ s ¥hsl,ances to be
supplied which are preferably selected fromthe group: pignents, netal

oxi des, nitkERIGRNERS; TArPHH FirbrédeceeranfExFrbrcefiudss ifi bres, gl ass

powder, myera,uRekl oML Ohass,SRASHSS, asdRde clay, bentonite or a mxture
thereof. In this way it is possiblle to nake the fire protection materi al

according to the invention coloured for exanple. The addition of inorganic

addi tivesprgterabl yof'lLHri, %x%rrtg%%%::lst bEoGoNhl aus 4e- gagshag, to the

fire protection material 1Is pre y carried out in the range of from
0. 01 to l@heemikyngedghice iis pampecebanifnom duiling Biedshpowei ght, with
respect tqQuthe_o 1] mass. of f fire,preorecti, xtyre. As a result of
t he addit?%h oF”¥§é§éVTnd?géﬁfl g%&F%ﬁgéE,gfﬁg ﬁ%%ﬁgk¥éhoggrﬁength and the
fire resi staneénefst heamardened dlitlecprot bt i vixpard o emaagvaniageously

significantly ipproved. |1n additiqn, .the now de- sed mi.xture of materials
is conveyédoéy'%gaﬁéh%?géﬂfﬁffher%éoﬁﬁeﬁrﬁbe %#%gﬁﬁhf'df*f%e devi ce acted

upon [ by aprtaeuudstf oiie pincessidegicA peobhessiang afeddredecgpssad m xture of
fire protecLLogﬁna%grial can he carried out in Q%ggr%ﬁs_wa¥s. It is

advant agedUs S oF the FHE prlotédli 67 mat éP1 al RCTordhy ©6 &% nvention to
have a preeesstingoctiagsiih BeaegcaNa®fy prdfdrred manner

between 60 znd 70°C. This temperature increase of the
mixing device and thus also of the wmixture of materials
of the starting materials conveyed therein resul:ts in a

more rapid reaction time of the cross-linkinc procedure.

In a second portion of thne mixing device which is
arranged downstream of the first portion with a higher
temperature in the longitudinal direction of the mixing

device the mixed fire protection material 1is ccoled down



at least two hours, preferably at |east four hours, and in a particularly
preferred manner in the region of fromsix to twelve hours. The m xture of
fire protection materials according to the invention can be processed in
different ways. In the sinplest case it is possible for two roomlimting
face parts to be provided which are-&franged parallel to each other but are
arranged at a di stance capabl e of being pre-determ ned from each other and
whi ch thusospanm athald cwespade phtuatedzbetaveront lr@mccThbschohh®w space i s
advant ageously closed circunferential |y by suitable sealing materials, so
that pref éFabl §7Et et Yokd SoFEnrAg Bt riet erdll v la thl drafity of openings
whi ch are:di [ eci@ehipwrids: alce phevidegerdherd idd iupg aefirkhe degassed

m xture of fire protection _materials takes place through these openings in
the peri pREPERCHIMR tTHET 4L IS REvERtAGeBUSY BoTs BifeSHoFaBlat e- | i ke

and/ or scegwsbike gRans -y ywhieBrhbectildi ngof therdergassed mixture of
fire protection materials I's facilitated to be provided at the

corr espondeaieparR TGN [af tHhies ARy g ey 5c oyl bire ther seganpl e for a
plate- | i ke geans @ae® Ohidauelynboscomuey e degassedlire

pvj

protection. material to be filled to"at | east one latéral face of the room
limiting faeespatite bomdiatga re-Rdb hewnepacel e Seageantageously prevents
the formatjgp.of_ bubbl.es durj t filling., After t fiLLi of the
hoIIom1caé??%lgé”C%?ﬁﬁ@f%?g¥hg§%%?§85%%n%%%&liTq% HSQ%Seﬁ% éggare seal ed
of f and ckoskdind tprs-quefrerakldse for the closure of the filling openings to
be carried out by neans of at | east one rapidly. hardening polynmer which is
advant ageously made resilient, such as for exanple a silicone. This is
advant ageatsesi fiee e ddd ldMgaapenabgsiarenhd hus:icloosiedtics rRaseal ed manner,
so that no fire protection mass can _-20- escape. It is advantaaeous for
the de- gaS8BYSFi Te"r ot et Gr T at 8Fi aF *¢ PTRFF9 1180 B S&BuBbt - f r ee
manner. Atbgeihheksi her e dldows tBeahasden ng afvitke sashungonf fire
protection materials, which is now situated between the two roomlimting
face part®Y atVanidlevated s fséracare, Lpr et RIaBISISF BRESFaNER of from 50
to 110C apd Lnva-Rah tdswWardas ipneter redhavnnas 4 4 hachangeanf from65 to
95C. As a fesult of the final hardening of the m xture of fire protection
mat er i al sInEheéef it Aot EGESAPPD BY f dr el uiviileh migtakeanged in a fixed
manner, betyeep. Lhe.roam lidu.ting facespaltsoud 1 adidd QRcoadvant ageous i f,
for hardeni ng purposes, the fire protection part is hardened when nount ed
hori zont akegtrihuades thlete ivhiich pessibiegd¢dreeaaidivdendnghofhthe fire
prot ect i on parL, Lo pe. canhle of ;0ei ng 6ar rd od, Uty a5 petl ngs by means of

t enperatureé stre§5|ng*By’cdﬁVéé“ioﬁf‘ano by heans 0 “Fadi atfon, for

exanpl e byomeans. of By nfiraaredagriom of oway ecerch sfugimg [pfiaits pheferabl e for
the hardening to, take place i.n a _period of -tine of from 27 to.30 hours, and
in a particurarfy Pretery ed’ mannér in a perisd of Trom 22°t6 26 hours.
Dependi ng fupas theouwse tofe tdra-Adspenpiogest ¢ oa- patd pdrtescald bezarr anged

bet ween t[ansgagent roomlimting face parts or_even non-transparent room
limiting FaE&patts. LIt 5 AR 2Geous +OF ??ﬁf?ﬁﬁ%&%s%&ﬁding: room
limting LaegiRgtt sntihdermde Jef aBsRAEEAL  of Of r&XaMIe 500 ghass, PVC, PMVA
(Plexiglas) or also non-transparent, such as for exanple fromnetal,

pl astics rmt prraisulypt aigt eisoardiercefahfennad etrd dl&, moodenstone, concrete

or n‘nerakhgoqggéftﬁéfguégIéﬁéidevice acted upeon by a vacuum.

~e 4 A, oy N rs
LT 1le p;e;ela:ue

or & vacuum in the range of from 10 to

th

150 mbar absolute, and in particuiar in the range of from
53¢ to S0 mbar absolute, to be applied to the device acted

upon by & vacuum.

As a result of the radial fiinging cf the applied mixture



_ Furthernore, it would be additionally possible for the holl ow space
spanned by the two roomlimting face parts to have, as well as the fire
protection material, further inorganic or organic materials, such as for
exanple mneral wool, as well. It would thus be possible for organic or
inorganic -materials of this type tolbe inpregnated, sprayed, coated or
mxed with the fire protection material before the 'hardening, so as then
to i ntroducertheserdtotgadt enaardian sobgani cherateari-alSigintopt hee

correspondi ng_hol I ow space. bet ween the t roomlimting face parts and to
har den t NERFLAGT @, TIHIE (& ATFARCAGEOREST {100 xRN GHe EhERapar ent fi e
protecti oRnpakt &vé OF 11eX Pt i8: i1 Poeglbh edgad ni medidier, -i kuks gOssi bl e,
instead of the basic netal hydroxide solution in the second storage

cont ai ner FoFoSPRrERT der dn utkalss §F PERRE ST RS SAdV &RFPaGEBASI y t he
reaction of, the giabild z8d #ire prebect banamd erdalsJd qunkhe first storage
container with the basic alkali "silicate or basically reacting al kali
silicate &RIERBSEBCHRIEPSIDrage container to be a reaction which requires a
nmolar ratio of silicon dioxide to alkali-netal oxide of nore than 4.5 : 1,
in particular in the range of from5 to 6 : 1. Further advantageous

enbodi nenfls adéieviaentt fromasstebdecofpanyd nghadremitiguons the drawi ng
Figure 1 %gg%ngnoapagg atus according to the invention.for %goduci ng the
fire protection’part according to thé invention. vention. Afirst storage
cont ai ner t2ei Septowri decedMudort hey st aatung, nkteraddisisinailca sol ,
surfactants, ,Eol yol . 8¢l d corhr,o%i on or ot e(gt'i on,material .and distilled or
de- i oni zed ™ WAPPIC &S ST HT Of* T FE PEFRAT TR ‘W The &t §FESaT 8 a8ueous

sol ution kensgrearfiefl e dypupanpieheacsdsmeoxi desiand sakes. It is
advant ageous for the first storage container 2 to have. a stirring apparatus
4, by meafEGRSwhithPthe dUdctt Fakfatef F3FSS ca 3% doweEant |y m xed. In
addi tion, chihgsappadat Usni-ace@iding gtasthephawent imdagiaysecond storage
container 6 into which at |east one basic starting material is capable of
bei ng i nt PEALEBYTE OB & IHeEHTaatiNGAcPapable Bilheiay ipr éSdetermined. In
this casegolshsiadvaniagequs foranakkalise Aaueous hydeexide sol ution,
preferably a potassium hydroxide solution, or an aqueous alkali silicate
sol ution tt6 BES| ALY VLR . ORI 10 toForagRPEONt af il tignaPé per nanent |y
connect ed ;0. 8af e PEEL] Y&, SONYEUNG L] 68x Bng W SO dNah the starting

mat eri al s i ntroduced into the stor age containers 2, 6 can be conveyed out
of these storageccontiaigrmrsirg. 6o ithei Sigdvantgeois: materhelcoaveyi ng
devi ces 8 ) Vi [ .the.form of =1 evices, .for exanple
in the fo’rpr%gigggrg?gr?%’g‘%umgj%qmll%t%ﬁlles‘\%g,' ?#%&,\p?@m ?éé) ?gr “different
quanti ti edyt @cbghsupph i st outulefr ttherstolage Tontar nerigik, 6ioh t he m xi ng
device 12 by neans of the netering device 8.and the netering device 10.
Dependi ng T0pon "t he® produttT ot and the c&s8 of “applicati'on the correspondi ng
line of thextaspectiyves cosmiend f adeel e€9i8i0d0of s-leapahbilrerobnbei ng
pre-determned.in a variable manner. |t i% gref rable for the two conveying
devi ces 8243 ¥He LHRPURER Citr SIHFEGIF “ automatiT manner and

advant ageeusliythachave s tiabt®ddowireapubeection part are ad-

vantageously significantly improved.

In addition, the now de-gassed mixture of materiais 1is

conveyed by means of a further conveying device out of

the device acted upon [by a) vacuum for processing. A
processing oI the ds-gassed mixture cf fire protection
materiail can be carried out in numesrous ways. It is ad-

vantageous for the fire protecticn material according to

the invention tc have a processing time in the region of



_13_ nent sensor arrangenents. The m xing device 12 of the present
invention has a first portion 14 and a second portion 16, a supply of the
starting materials fromthe first storage container 2 and the second
storage container 6 being continuously supplied in the starting region 18
of the first portion 14 of the tube:Il¥ke m xina device 12. On account of
the continuous re-conveying of the starting materials by neans of the
conveyi ngadevises Bvantbwt t redeppbigdamalersalidu domveyednfiurt her inside
the tube-like mxing device 12 by being acted upon w.th pressure in the
| ongi t udi nal GdF?‘eéJfT“éﬂalf_l.y ﬁiri%fr%dgsfn%ﬁggf o}gtlﬁ% s*t“aqutolnng‘rrgfgrni als to be
spati al | yssepavateelotthairst he storage containers 2, 6 or to be al ready
supplied as a mxture. It is advantageous for the first portion. 14 of the
m xi ng device 12 to have a tenperature-increasing device, so that the
starting makekiatsrofot hei vy rsi-ecagencoit & NETS a2,cBdaenveyednénsi de the
tube-1ike m xing device 12 are m xed wi.th one another, for exanple by
sui t abl e SPHEPELIRT xFHY BRaRPeErsert 1nsdpt BFE? bW Hor £he t€8nt i nuousi y
conveyed fiifg1pEOt €64d on: NBd gfdsalirxt o be-teppersd. tiaachangeset from40 to
60C, preferably to a range of from50 to 70C and in a particularly
pr ef er r ed PREAREFC 0= PFANGE DM ILENRE0 2HX BB iBpHHd ofi &t Sp6Rti on 14 of
the mxingrndevhge d2e dirdriyd¥ @kenaBhscfle acgitiiablg teqpgrature control
to be carried out automatically by nmeans of suitable sensor ~arrangenents.
The first pgértpoarignehoinal tdagdh behandenst wotclaghashemeicng portion. In a
second poktken, 16 of the nmxingdevice 12 .thencantinyeusky. canygyed fire
protection material 1s co%%“eé{,] Sr ef'er'ab%? to a lr“an‘ge“o £r o%glégcc 20C. The
tenpera- ad?4ntageeusly at sautcamatinéak eyt ndhly dredvatdbpessi bly corrected
in the coaql.i ortion 16 by ns of suitable sensor arrangenents in a
manner corsreé-‘gggﬁdrfl%@lf%ajt%’e Ogg?ﬁ“ﬁapbbf?i'%ﬁ‘ﬁf“ THE S Xfre of fire
prot ecti oppeetegilals, pywi ccteiprefepabkyl bhags af pspoassjsnghtieaperature in the
range of from 15.to 20C _is supplied by way of a further caonveying |ine 20
to a devi Se55%GRi WRVFE e Fﬁﬁéﬁoﬁﬁ'a Cu‘gﬁ]ai'ﬁt? i% ﬁ"ef grébl y desi gned
at the bogtesetinmihe.forsn of i foudRekbcand whiehidis emesngeusky acted upon
by a vacuumwi th a vacuum punp 24. , L ,

through these openindgs in the peripheral limiting. It is

advantageously possible for plate-like and/or screw-like

means by which the f£illing of the de-gassea mixture of

fire protection materials is facilitated tc be provided

at the cecrrespondirng openings. In this way, it is

pos

0n

ible for example for a plate-like means arranged
obligquely to convey the de-gassed fire protection
material to pe filled to at least one lateral face of the
room limiting face part bounding ths hollow space. This
advantageously prevents the formation of bubkles during
the £illing. After the filling of the hollow cavity is
complete, the corresponding filling openings are ssaied

cff and closed. It is preferable for the closure of thes

h

illing cpenings to be carried out by means of at least
one rapidly. hardening polymer which is advantageously

made resilient, such as for exampls a sililicone. This is
advantageous since the filliing openi

n
in & sealed manner, so that no fire protection mass can



It is advantageous for further preferably mneral fillers or additives,
such .as for exanple pignents, to be able to be added to the m xture of fire
protection materials in the device 22 acted upon by a vacuum A mixing is
carried out by neans of conventional jstirring or mxing tools. After the
de-gassing of the m xture of materiafFs the latter is renoved fromthe
device 22 which is _preferably in the formof a funnel and which is acted
upon by aSV&aeHEm ahd 1% FIVPHAESSEd IRy FBanISvFaeSeetidtiong devi ce 26. Two
room | im Lipg-£acen PRELS 28, 30 U =anged ab 2 dhstancs dJ gmngach other span
a holl ow space 32 which is filled with fire protection material according
to the Thvention by the netering device 26. After the filling is conplete
the filli eping 34 1is_clos R0 de Jire peotection
part 35 tﬁ‘gtrggsgﬁfhaﬁbﬁbdﬁ lg)%e e%&nfggée%lg“%?‘é’r e%ébpné“r’g‘tlgt gd about 90
and i s nod@intedphotézontal hat eaatizglsevahedht éaperat sit tuat abtbeltivaetied t her et o:
Exanple 1_ Provision of.1,114. 8 kg of a 50 %silica sol.solution in a first
st orage cglﬁfa?‘ﬁ%r,roo ej;lem %1% *&C%aﬁ)ﬁyg%u%“g?’i}c%f%\fafteﬂ §elg1§e6? acrylic
acid, 1.2tkgeof pbefaxamhg in 2Heg rehga sdr fachant e xiire ehdanhoni ¢ and
cationic surfact a_nIsAis added by constant sti rrip{g%%Th fire gr otection
material frBAfEAFSI T rétPStorags T6MPErnel 9F sTalitfe P oy 8afie of a

conveyi ngrdeyikee. 8,28 0f ExAMY &a theg fRHAD WAIednisSs cpalee of being set to
a conveying quantity_of 338 litres per hour. 1_,‘200j<g of a 50 % KOH m xture
are provi Bed“FheaCsectiftl RIUrge CoRtaFRer18: ARecorfd REGHFEFARG devi ce 10,
for examphardessgnsendd, tieid1orim ef-rangBbethng Purdy dahrgt to a conveying
volunme of 112 litres per hour. A first portion 14 of the m xing device 12,
whi ch i s PFEFERALFHE deRPYned I ichéafsr RRoESa statd@didasr, iksipreheated to
70C and a,seqond,ponti pp 16,0f, Lhe mixi po.-device L2 is; tenpered to 20C In
this way, a tenperature gradient 1s fornmed I1nside the mxing device 12. In
addi ti on, pacHeviten 2Rankt eel hpsiengy aheacuogwnied aetezarpend 1wt h
approximately from50 to 100 nbar absolute by a vacuum punp 24. Wen all

t hese prepared itens have been dealt wth, the conveying devices 8 and 10
as wel |l agnt hédconveyi ing teweesi2Beaferstaet bardening of the fire

protection part to be capable of besing carried out, as
well as by means of temperature stressing by convection,
also by means of radiation, Ifor example by means of
infrared or microwave radiation. It is preferable for
the hardening to take place in a pesriod of time of from
27 to 30 nours, and in a particularly preferred manner in

a period of from 22 to 26 hours.

Depending upon the use of the fire protection part, it
can be arranged between transparent rcom limiting face

parts or even non-transparent rcoom limiting face parts.

U

l_
i}
[0}
Qu

vantagaous for the corresponding rcom limiting
face parts to be made transparent, for example of glass,
PVC, PMMA (Plexiglas) or also non-transparent, such asg
for example from metal, pliestics materials, plasterboard,
ceramic materials, wood, stone, concrete or mineral

composite materials.



in this case high-grade steel Plates, wth a thickness of 1 nmand a size
pf 1.2 mx 0.8 min each case are arranged in such a way that a holl ow
space 32 of approximately 5 mm situated between these two hi gh-grade steel
plates is formed. After this hollow space 32 has been seal ed of f
circunferentially, it is then filled®with the m xture of fire protection
material fornmed and is hardened in a horizontal orientation at 85C for 24
hours in a heating cabinet. As a result of the hardening, a conposite

el ement 36.cORBENSLAY the.diie 1Y iRl eRaPalt p32s APtk thG tw room lim ting
face parts 28, 30 is produced. After the hardening this conposite el ement
36 conpri $PAgorherarghsprarrd stedhepltaresoandlihet hrg demsd fhinteé pr ot ecti on
Dart 35 ' al Led i ._an 2st e g4 si.stance in
accor danc urERet heC RAGHT 1 o 1363 ke hors F 1] 5T ot the
conDosi t e iebegent cwpt hst eamlsc tiw = rSitedsdasdchoas 42o0m endngslesand can t hus be
used as a fire protection els nH:0k6@1%S§r9|“£eEl B3, d . anot her
experinenF*waaroon1 inl?ing ace Darts 92 30 ofp%T%%s,ei “this case float
gl ass pl abeganwer erf i hbeghmind dearederad i ancer dapeecavidd t he net hod

descri bed above. After that an agei test in accordance with EN | SO
15543, 4 wATPARAERGBMe GPTY s FAt b EoMiEraL HE6h v Srifie and W

radi ati onprieepegahi Merefigrtiseidred haref BEFUEOhi WG] t €0 SPOtsamere found, which
are caused by corrosion on the glass face and mﬁichhare known fromthe
prior artFthOQHH?tFBﬁ?ean?{H%ﬂ%ﬁt%FddprtﬁégﬁPF% Prote@iondtart as a

result of ragecBer¥BscR¥i 88 Mollaw Jshactasekistal Led b a-ddd nace and was
tested for fire resistance in accordance with the Regulation DIN 1363. It

was found iRt infefesfpeatte a1k iEnthaceRs EBAUSERATS. stHhdarl® for 36

m nutes and,ean.tbyYssber ussd as@ild HeRLeLachLPoL el enENt of class DIN, H,
ES. Exanple 2 1;7114.8 kg of a 50 % silica sol solution are introduced into

a first sPsp&getéont ppnes Lor mywhneg <k gref raphydedus gl ycerol, 4.8 kg of
acrylic acid, 1.2 kg of borax and 1.2 kg of a surfactant m xture conprising
anionic and cationic surfactants are supplied and thoroughly mxed with
constant 4dti pddngiby, aistis rporpitoe,. ifisceadnuéying beviceeBaiwhi ch in this
case i s agai 2510 An the formof a.neterin unp,. is set to a

convey: no 9aTaedsrog0et fot rly Bl e 00 PR 288 um ai 1 cat e
sol uti on arevideradugeklal Ntoi Ihetsecondribar agedecamt &ddwars g, thhe second
conveyi ng device 10 be%ngcset.;o a.cpnve%ing vol ume of 255 kitres per hour.
The mi xi ngS8EVIFER 25 hA% R-37Trst?S5ortit6n PIZTRAF LA™ i B fre-tef8Ped to 70C
and a secend porktoBrdbaydi chhdsirrewienpenednhoi 200 kalhie devi ce 22
provided for .the further course of the conveying and acted upon by a vacuum

i s acted GPORCBYCa”labRemrinty HEFEIGE éﬂkFF%n?Sbl?&ﬁﬁ % Y60 nbar absol ute
by way of sacvagUUHELPHER @dntainer to be a reaction which requires

a molar ratioc of silicon dioxide to alkali-metal oxide of
more than 4.5 : 1, in particular in the range of from 5

to € : 1.

Furtner advantageous embodiments are evident from the

accompanying drawing. In the drawing

Figure 1 shows an apparatus according to the invention
for producing the fire protection part accora-

ing to the invention.

Figure 1 shows an apparatus 1 according to the invention

for producing a firs protection part according to the in-



After that, the conveying devices 8, 10 as well as 26 are started. In this
exanple two roomlimting face parts 28 and 30, in this case high-grade
steel plates, with a thickness of 1 nmand a size of 1.2 mx 0. min each
case are arranged in such a way that_a holl ow space 32 of nm which is
situated between them and which is preferably sealed off circunferentially
apart from an opening directed upwards is formed. This hollow space 32 is
then fill B@RWeH- t He feddy FHaT@96r 6PBERLBRT mat &7 iRICVAN®d ¥ikar dened in a

llevel / henizopialiQrigitation ati188¢ £o1  24.haurs, ivy ahegbing cabinet.
After the hardening a conposite elenent 36 conprising the fire protection

part 35 aschél | casreion wy ateorhibpnnakagiddcengatis 28, ea30rwiech are
designed in,ihls £ase 10 té’é%tfi%r Mg tBQeozIEV\@ nighs arade steel. plates is
formed. Thé conposite ‘el ement § I°s rnstailed In a furnace and I's tested
for fire mesestanseEluniacderidancernith dhe Regwats @t BIcNdE363. It is found

that the conposite. el nt withstands this standard faqr. 41 m nutes and can
Lhus b uSBATSS 4% | FoLpr ot At o BV BREAFSSR of S s Rizar, "BS. I

addi tion, stoshdgadc@icd et io dii ghvegr adet steehg phidesstugl assbpl ates, such as
for exanple float glass ,r{)_l ates, were used and were filled and_hardened as
descri bed™aBavet ‘AT THatIRE CBpUR TRt _nigtt 56 WS “6ilbj8cted to an
agei ng tegtxkf. accordance with EN | SO 12543-4 with respect to tenperature,
noi sture and UV radi ation. No changes - caused by corrosion - to the gl ass
surface in the formof white spots were found, as are known fromthe prior

art. In agdi L580:ién | astd g dd@NsRanepeyoriihderd iR prRkeetban part as a
result of the ageing was evident. After this ageing test the conposite
el ement 362pr ddEReF WSt YURISaldcEGaiAcs f urRbe eVl ids Leéste@ntor fire

resistanceki-accordanee, d.h hhg sRegul gt L og: OLN 1363, .10 0a5 faund that
the conposite elenent W thstands this standard for” 37 m nutes and can thus
be used ag goncepgration capable of being pre-determined. 1In this

case it is advantageous for an alkaline agqueous hydroxide

soluzion, preferably a potassium hydroxide solution, or

an aqueous alkali silicate solution to be intrcduced.

The twc storage containers 2, 6 are permanently connected
to a respectiive conveying device 8, 10, so that the
starting materials introduced intc the storage containers
2, 6 can be conveyed out of these storage containers 2, 6.
I¢ is advantageous for the conveying devices €, 10 to be
provided in the form of pump-like devices, for example in
the form of metering pumps. In this way, it is possible
for different guantities to be supplied out of the
storage containers 2, 6 of the mixing device 12 by mesans
of the metering device 8 and the metering device 10.
Depending upon the production and the case of applicaticn
the corresponding line of the respective conveying

devices &, 10 is capabl ~-determined in a

M

cf being pr

[l

variable manner. It is preferable for the two conveving
devices 8, 10 tc ke computer-controlled in an automatic

manner and advantageously to have suitable flow m=asurs-



fire protection device of class DIN, El, BS. The flow rates of the netering
punps are not of course limted to the values specified, but can also be
capabl e of being set in a variable manner. It is advantageous for the
nmetering punps to have conveying rates in the range of from 150 to 300 1
and preferably in the range of from230 to 260 1. In addition, it is
possible for two m xing devices to be provided, in which case a first

m xi ng dewkse ssnasedhifamdweatiteag the fire protection material and a second
m xing device is used for cooling the fire protection material. It is
advant ageous for the two m xing devices to be permanently joined to each
other. Inraddintkomy ddvic advant ageoysekont aiplemaddd \naef avalives, which are
capabl e of being regul ated and cl osed manually or automatically, no be
attached PBTEResthpAFA 13 RESOTPECASPPRcARt s2 r &R ¢hdhs ght to claimall

the featuces. di ¢l Rsed-ind e RAprkicati-on dosuients,as,hei-ng gagential to
the invention, insofar as they are novel either individually or in

conbi nat i 6heaseconpattedrads rrheiperof heing colpinuqyslty of References
1apparatu%ugbi§éd5{9réggaé%gyfﬁn@e&egion 18 of the first portion

the

Fh

14 of the tube-like mixingo device 12. On account o

continuous re-conveying of the starting materials by

[S9]

means cf the conveying devices 8 and 10 the supplied
material is conveved further inside the tube-like mixing
device 12 by being acted upcn with pressure in the longi-
tudinal direction L. It is possible for the starting
materials to be spatially separated ocut of the storage

containers 2, 6 or to be already supplied as a mixture.

It is advantagecus for the first pecrtion 14 of th

M

mixing
device 12 to have a temperature-increasing device, so
that the starting materials of the two storage containers
2, 6 conveyed inside the tube-like mixing device 1Z are
mixed with cne ancther, for example by suitable static
mixing parts 17. It is preferakle for the continuocusiy
conveyed fire protection materlal to be tempered to a
range of from 40 to 80°C, vreferably to a range of from

50 to 70°C and in a particularly preferred manner to a

=g

range of from 60 tco €5°C, in the first portion 14 of the
mixing device 12. It is prefesrable for a suitable tempe-
rature control to be carried out automatically by means
of suitable sensor arrangements. The first portion 14

should thus be understcod as a heating portion.

In & second portion i¢ of the mixing device 12 the

is cooled,

[

continuously conveyed fire protection materia

preferabls

C a range oI Irem 13 to 20°C. The tempera-

(g



4stirring apparatus 6second storage container 8conveying device / netering
devi ge 10conveying device / netering device 12m xi ng device 14first portion
16second portion / cooling portion 18starting region device 24vacuum punp

-4 .

ture is also automatically monitored and possibly
corrected in the cooling portion 16 by means of suitable
sensor arrangements in a manner corresponding to the
heating portion 14.

The mixture of fire protection materials, which pre-

ferably has a processing temperature in the range of from

18 to 20°C, is supplied by way cf a further conveying
line 20 to a device 22 which is acted upon by a vacuum

and is preferably designed at the bottom in the form of a
funnel and which is continuously acted upon by a vacuum

with a vacuum pump 24.

It is advantageous for further preferably mineral fillers
cr additives, such as for example pigments, to be able to

be added to the mixture of fire protection materials in

N
(9]

the device acted upon by a vacuum. A mixing is
carried out by means of conventicnal stirring or mixing

tools.

After the de-gassing of the mixture of materials the

M

latter 1s removed IZrom the device 22 which 1s preferably
in the form of a funnel and which is acted upon by a
vacuum and it 1is processed by means of a metering device
26. Two room limiting face parts 28, 30 arranged at a
distance from sach other span a hclliow space 32 which is
filled with fire protectiocon materisl according to the in-

venticr by the metering device 26. After the filling is

(9]
9
=
'O
}_.l
(D
(81
M
)

he fi1lling opening 34 is closecd. In order to
harden the Zire protection part 3z the resulting
compcsite element 36 1s preferablyv rotated about 20° and

is mounted horizontally at elevarte

0,
t
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]
]
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The fcllowing smbodiments serve for explanation but ars



26nmetering device 28first roomlimting face part 30second roomlimting

face .part 32hol |l ow space 34filling opening 38fire protection part
36conposite elenment longitudinal direction - 31 -
S35

not limited theretc:

-

Provision of 1,114.8 kg of a 50 % silica sol solution in
a first storage container, where 78 kg of anhydrous
glycerol, 4.8 kg of acrylic acid, 1.2 kg cf borax and 1.2

kg of a surfactant mixture of anionic and cationic

t-h
’-l.

4n
4

m

surfactants is added by constant stirring. The
protection material from this first storage container 2
is added by means of a conveying device 8, for example a
metering pump which 1s capable of being set to a

convevying gquantity of 338 litres per houxr.

1,200 kg of a 50 % KOH mixture arc provided in a second

storage container 6. A second conveying device 10, for

®

cample designed in the form of a metering pump, is sat

to a conveying volume cf 112 litres per hour.

A first portion i4 of the mixing device 12, which is pre-

=]

ferably designed in the form of a static mixer, is pre-
heated to 70°C and a second portion 16 of the mixing

device 12 1s tempered to 20°C. In this way, & tempera-

[\9]

ture gradient is formed inside the mixing device 12.
In addition, a device 22 acted upon by & vacuum is acted
upon with approximately from 50 to 100 mbar absolute by a

vacuum pump 24.
When all these prepared items have been dealt with, the
convaving devices 8 and 10 as weil as the conveving

device 26 are started.

In this example two rocm limiting

od Y
U
]
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3
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H
[at
62]
xS}
o
W1}
3
(@]
]
()



Clains 1. Afire protection part (35) of planar-like design which is
connected to at least one roomlimting face part (28), wherein the fire
protection part (35) is forned fromfire protection material based upon an

i norgani ¢ sol and the conposition of }he fire protection material conprises
the followng: - 25 to 70 % by melght of Si02 (solid content) -0.05 to 10 %

by wei ght of surfactants -0.01 to
in this case high-grade steel plates, with a thickness of

1 mm and a size of 2.2 m ¢.8 m in each case are

>

arranged in such a way that a ncllow space 32 cf approxi-

mately 5 mm situated between these two high-grade steel
plates is formed. After this hollow space 3Z has been

sealed off circumferentially, it is then filled with the
mixture of fire protection material formed and is
hardened in a norizontal orientcation at 85°C for 24 hours
in a heating cabinet. As a result of the hardening, a
composite eliement 36 comprising the fire protection part

35 znd th

M

two rocm limiting f£ace parts 28, 30 1is
produced.

After the hardening this composite element 36 comprising
a

prccection part 35 was installed in a furnace and was

tested for fire registance in accordance with the

Regulation DIN 13632. Amazingly, it 1s found that the

compeosite element withstands this standard for 42 minutes

and can thus be used as a fire protection element of

class DIN, EI, BS.

In another experiment two room limiting face parts 2
of glass, in this case float glass plates, were filled
and hardensad in accordance with the method described
above. After that an ageing test in accordance with HN
IS0 12543-4 was undergone with respect to temperature,
mclisture ancd UV rad:iation. No negative effects in the
form c¢f wh:te spots were found, which are caussd by
corrosion on the glass face and which are known from the
prior art. In additicn, no turbkidity of the fire

protection part as a result c¢f ageinc was evident.

nfter this ageing test the composite element 346 produced



25 % by wei ght of polyol -0.05 to 2 96 by weight of alkali-netal

0,05 to

'_J.

waeg installed
in

resigtance

It was found that the compesite element
standard for 36 minutes and can thus be

protection element oI class DIN,

Dxample 2

1,114.8 kg of a 50 % silica sol solution are intrcduced

|
‘\)

accordance

I, BS.

into & first storage contalner 2, and

glycexrol, 4.8 ko of acryiic acid, 1.2

e

g of & suriactant mixture comprising

cationic surfactants are supplied and

with ccnstant stirring bv a

device 8, which in thi

form of a metering pump,

195 litres per hour.

1,200 kg of a potassium silicate solution are inctroduced

into the second storage container 6,

device 10 being set to a conveying volume cof 255 litres

The mixing device 12 has a first portion 14 wnich is pre-

-
®
3

g
D
H
M
Q
r

78 kg of anhydrous
kg of borax ana 1.2
anionic and
thoroughly mixed

rring tool.

the second conveying

n & furnace and was tested for

used as a

The

-4

fire
the Regulation DIN 1353.
withstands this

£fire

ccnveying
case 1s again designed in the

is set to a conveying volume of

© 70°C and a second porctian 16 which is pre-

tempered tc 20°C. The aevice 22 provided for the fur

course of the cecnveying and acted upon

acted upon by a wvacuum in the

range oi fro

_:y'

o

=

o

=

A

50 mbar

100 mbar absclute by way of a vacuum pump 24.

After that, the conveying devices 8, 10 as well as 26 are

steel

plates,

% ©.8

A
=

T in

vacuu

m ig

343

room limiting face parts

with a

sach

oxi de



20 % by weight of acid -0.01 to 10 % by wei ght of corrosion protection
mat er,i al

case are arrangecd in such a way that a hollow space 32 of
& mm which is situated between them and which 1s pre-

ferably sealed off circumferentially apart from an
ted upwards 1

L)
[\8]

formed. This hollow space

1]

}=4-

is ther filled with the ready fire protection mater:al
and 1s hardened in a level / horizontal orientation at

g§5°C for 24 hourg in a heating cabinet.

After the hardening a composite element 36 comprising the

fire protection part 35 as well as the twc room limiting
face parts 28, 30 which are designed in this case in the

form of the two high-grade steel plates is formed. The

composite element 36 is instalied in a furnace and is
tested for £fi resistance in accordance with the
Regulation DIN 1363. It is found that the composite

elemant withstands this standard fcr 41 minutes and can
thus be used as a fire protection element cf class DIN,

EI, BS.

In addition, instead of the two high-grade steel plates,

glass plates, such as for example float glass plates,

[0

were used and were filled and nardened as described above.
After that the composite element 356 was subjected to an
ageing test in accordance with EN ISO 12343-4 with

respact To temperature, moisture and UV radiation. No
changes - caused by corrosion - to the glass surface in
the form cf white spots were found, as are known from the
prior art. In additiocn, & lasting transparency of the
fire protection part as & result of the ageing was

evident. After this ageing test the composite element 36

th

produced was installed in a furnace and was tested for
fire resistance in accordance with the Regulation DIN
1363. It was found that the composite element withstands

this standard for 37 minutes and can thus be used as a



- distilled or de-ionized water, wherein the conposition of the fire
protection material is capable of being poured during the production and is
capabl e of being hardened by the addition of a base. 2. Afire protection
part according to claim1, characterized in that before the addition of the
base the conposition of the fire pro28ction material has a pH value in the
range of from2 to 7, preferably in the range of from3 to 5. 3. Afire
pr ot ecti oriipar praceordengd¢oiad @ifnelhsandIR, EharBeterized in that the
corrosion protection material has a conposition wherein at |east one or
nore el ements are fromthe group of transition netals, non-netals,
sem - net alth=0r 16Rt ahSesi OF petd ineit=ati nzi BQmpzi E€OMGIM ot idpufer on,
phosphorus,. al um nium and the corrasion protection material is present in
the form of-"an=6x e aRdYdFITH FARE WM oPUh SATt21SP 5§ 19858 B3 Fot ect i on
part accorgi pgihe skal ihla eharanteriazgdrin fhatsthe acididsussel ected from
t he group of hydrochloric acid, sulphuric acid, nitric acid, phosphoric
aci d, borif®raéig, MGEBFLRT WS fior P CafPEY ¥ bRF B2 RS dttarif¥e, nethacrylic
aci d, methackyul be achf abkviesigy 1 malkebceactdnand{ oraacnylise a¢id or a
m xture theréof. 5. Afire protection part according to clai'm 4,
char act er ifzes 2AOt Rat 26¢om 0.05 to 20 % by weight, preferably from0.1 to
10 % by weight, and in a particularly preferred manner fromO0.1 to 5 % by
wei ght, of acid relative to the overall nmass is contained. 6. Afire
pr ot ecti ofmpaddiacdcor dingit cped=gihel focharacterizedidniddmttat e surfactants
are nmade anpioni.c.. cati oni g and/.or hoterjic, 7. A fire protection part
according%ggngth1g% gﬁ%?%d%%%ife%q?%“tﬁéfgpﬁo%$%}%ﬁi%%) 50%%8§ wei ght ,
pr ef er abl yhelarangOrhet 61ibe dphycaniight maapdikh anPas tdetdal Imixamef erred
manner fromQ.1 to 2b¥,meight .of e _ : .

eviceg 1is used ror cdeiing the fire protection matarial.

It 1is advantageous for the two mixing devices to be

permanently joined to each other.

In addition, it is advantageous for a plurality of wvalves,
which are capable 0f being regulated and closed manually

or automatically, to ke attached to the supply lines.

The Applicants reserve the right to claim all the
features disclosed in the application documents as being
essential to the invention, insofar as they are novel

either individually or in combination as compared with



surfactants relative to the overall nmass is contained. 8. A one-stage,
conti,nuous nethod of producing a .fire Protection part (35), conprising the
foll owi ng steps: provision of two storage containers (2, 6), wherein a
first storage container (2) is provided with the starting materials of the
-33- fire protection conposition 25°4 0 70 % by weight of SiQ (solid
content) 9 0.05 to 10 % by weight of surfactants 0.1 to 25 % by wei ght of

pol yol OL&5:-tef Res¢Newgdsyht of al kali-neta: oxide
1 arparatcus
2 first storage container
4 stirring apparatus
& second storage container
8 conveving device / metering device
10 conveying device / metering device
12 mixing device
14 first portion
16 second portion / cooling portion
18 starting region
22 device
24 Facuum pump
26 metering device
28 first room limiting face part
30 second room limiting face part
32 hollow space
34 filling opening
5 fire protection part
36 compecsite element
L longitudinal cdirection



0.05 to 20 % by weight of acid 0.01 to 10 % by wei ght of corrosion
protection material distilled or de-ionized water, and these are mxed in
the first storage container (2) and a second storage container (6) is
provided with a basic starting material,; provision of two conveying
devices (8, 10) for the conveying of the starting materials fromthe
respective storage container (2, 6) into a mxing device (12), wherein the
mass of starting materials supplied to the m xing device (12) is capable of
bei ng pre-determned; mxing the starting naterials fromthe tw storage
containers (2, 6) to forma mxture of materials in the m xing device (12);
conti nuous de-gassing of the mxture of nmaterials by rotation in a device
(22) acted upon with a vacuum conveEpis t he de-gassed m xture of
"materials by neans of a further conveying device (26) to the processing;
processi ng the de-gassed m xture of materials in that the m xture of

materials is. fid lfadel prorachobhopaspacses (32 pmanah-h$kapaesesh by two
plate-like roomlimting face Parts (28, 30) arranged_ substantially
paral l el to eacHiGthdr, RRBEEFAIt He 3ol §asdmaneniePhglintel parfacy 28,

part (28), wherein the fire protection part (35) is
formed from fire protection material based upon an
inorganic sol and the composition of the fire
protection material comprises the following:

- 25 to 70 % by weight of SiO; (solid content)

- 0.05 to 10 % by weight of surfactants

.01 to 25 % by weight of polyol

0
- 0.05 to 2 % by weight of alkali-metal oxide
0.05 to 20 % by weight of acid

0.01 to 10 % by weight of corrosion protection
material

- distilled or de-ionized water,

wherein the composition of the fire protection
material is capable of being poured during the
production and is capable of being hardened by the

addition of a base.

2. A fire protection part according to claim 1, charac-
terized in that before the addition of the base the
composition of the fire protection material has a pH
value in the range of from 2 to 7, preferably in the

range of from 3 to 5.

3. A fire protection part according to claims 1 and 2,
characterized in that the corrosion protection
material has a composition wherein at least one or

more elements are from the group of transition metals,



-34- 30) are sealed off circunferentially apart froman upwardly directed
openi.ng (34) for filling the spanned holl ow space (32), and - hardening the
m xture of materials at an elevated tenperature in the range of from®65 to
950C. 9. A nethod of producing a fire,protection part according to claimS8,
characterized in that the mxing device (12) is tenpered hiaher during the
supply of the starti nlg materials fromthe two storage containers (2, 6)
than at the olfT et T T hes XSSt Fral6rPafs fFoRPERECHT T ngtHevi ce (12).
10. A nmethod efrpsedusi ndird fHdr@-pr eh8ebhopupard1 @aceansi ngotkio-gkai ms 8 and
9, characterized in that during the supply of the starting materials from
the two storagerEdmt el MFTL16) "ERETAPXI hY BRSATE (M2 s iegh at a
tenperature of:from40:d 806, Rretarably,tosfram30 to 70C and in a
particularly preferred manner to from60 to 65C. 11. A nethod of producing
a fire protection part according to clains 8 to 10, characterized in that
the tenperatuge t 1 xt.yre . Qf i.ak rga%ﬁ. in ongi t udi nal
directi on4( L)Ai %nglﬁedé@f%ée‘éég%fnné;%déa&ﬁ%ggkggg d%g xtlhogﬁ%ga%r oducing a
fire protectioarpzad accdradi ngpet ecdkaipss8leotdd , fwirartdet grczed i n t hat
during the cog}ikuugwu%g‘e-ygiakssﬁiﬁnlg: i E%%QQL& subst ances..ar eﬁggppl i ed which
are preferably seélected tromthe gfoup of  pignents, netal oxi des, nixed

oxi des, car bophésinesic ceridn dodhiar exiql aseticbanesd, gkassipoadat,

formic acid amide, methacrylic acid, methacryliic acid
alkylester, maleic acid and/cr acrylic acid or a
mixture thereof.

-

A fire protection part according to clilaim 4, charac-

(8]

terized in that from 0.05 to 20 % by weight, pre-

ferably from 0.1 to 10 % by weight, and in a particu-

h

larly preferred manner from 0.1 tc 5 % by weight, of

{4

acid relative to the overall mass is contasined.

W)

6. A4 fire protection part according to claim 1, charac-
terized in that the surfactants are made anionic,

cationic and/or amphoteric.

-~
i

fire protection part according tc claim 6, charac-
terized in that from 0.05 to 10 % by weight, pre-
ferably from 0.1 to 5 % by weight, and in a particu-

larly preferred manner from 0.2 tc 2 % by weight, oF
1

=N

surfactants re

ative Lo the overall mass i1is contained.

8. A one-st

4]

ge, continucus method of producing a fire

gl

rotection part (35), comprising the follewing steps:
provision of =wo storage containers (2, 6),
wherein a first storage container {(2) is

provided with the starting materials of the



- 35 - micro hollow glass spheres, sand, clay, bentonite or a mixture
thereof. 13. A nethod of producing a fire protection part according to
claims 8 to 11, characterized in that the hardening of the fire protection
part (35) is carried out by neans of _tenperature, preferably by nmeans of
convection, or radiation, preferably’By nmeans of infrared radiation or

m crowave radiation, in a range of from20 to 30 h, preferably in a range
of from22 to 26 h. fiire wetsictdon cenppetet®Pon part (35) between
transparent room i mtli]sg acg Ragts, 1 ShtUsg é’lfoa flor:e PLY, tccrgtl)on part
(35) between non- transparerﬁ room Fi mtrn ace ’artg B T

e (0.05 to 10 % by we;ghL of surfactants

e 0.1 to 25 % by wsight of polyel

,,.l
o]
M

e 0.03 to 2 % by weight of alkali-metal oxi

(]
(@]
O
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by weight cf acic

=

e 0.01 to 1C % by weight of corrosion

protection material
¢ distilled or de-ionized water,
and these are mixed in the first storage con-
tainer {2) and a second storage container (6)
ig provided with a basic starting material;
- provision of two conveying devices (8, 10) fozxr

the conveying of the starting materials Irom

the respective stcrage container (2, 6) into a
mixing device (12), wherein the mass of

starting materials supplied tc the mixing

device {12) 1is capable c¢f being pre-determined;

a3

- mixing the starting materials from the two
storage containers (2, 6) toc form a mixture of
materials in the mixing device ({12);

- continuous de-gassing of the mixture of
materials by rotatiorn in a device (22) acted
upon with a vacuum;

- conveving the de-gassed mixture of materials by
means of a further conveving device {26} toc the
processing;

- procescsing the de-gassed mixture of materials

in that the mixture of materials is filled into

wherein the two rcom limiting fzce parts (28,



\0

10.

12.

S34-

30) are sealed cfif circumferentially apart from
an upwardlyv directed opening (34) for filling

the spanned hollow space (32), and
-  hardening the mixture of materials at an
elevated temperature in the range of from 65 tc

950C.

A method of producing a fire protection part accord-
laim 8, characterized in that the mixing
device {(12) is tempered higher during the supply of
the starting materials from the twc storage con-

tainers (2, 6) than at the outle:f of the mixture of

=]
]

terials from the mixing device (12).

A method of producing a fire protection part accord-

o)

inc to claims 8 and §, characterized in that curing
the supply of the starting materials from the two

storage containers (2, 6) the mixing device {12) is

0]
[
1]
H
o
E

set at a temparature of from 40 to 80°C, pr
to from 50 to 70°C and in a particularly preferred

manner to from 60 to 65°C.

A method of producing a fire protection part accord-
ing to claims 8 tc 10, characterized in that the tem-
perature coi the mixturs of materlals decreases in the

o)
longitudinal direction (L) inside the mixing device

=

ethod ¢

3

producing a fire prctection part accora-

ing tc claims 8 to 11, characterized in that during
the continuous de-gassing inorganic substances are

supplisd which are preferably selected Zrom the group
of pigments, metal oxides, mixed oxides, carbon

fipres, ceramic

{8

i

r
1
6]
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®
0

glass fibres, glass powaszr,
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-35-

micrc hollow glass spheres, sand, clay, bentonite oxr

a milxXture therso:z.

A method of producing a fire protection part accord-
ing to claims 8 to 11, charactarized in that the
hardening of the fire protection part (35) is carried
out by means of cemperature, preferably by means of
convection, or radiation, prefesrably by means of

infrared radiation or microwave radiation, in a range

of from 20 to 3C h, preferably in a range of from 22
to 26 h.

Use of z fire protection part (35) bpetween

transparent room limiting face parts.

=

se of a fire prctection part (25) between non-

imiting

bt

transparent room

[1e]
Fh

ace parts



