1 Method for producing foaned slabs Description 5 The invention relates to
a process for producing foam nol dings from prefoanmed foam particles which
have a pol yner coating and al so foam nol di ngs produced therefrom and their
use. Expanded foans are usually obtai ned by sintering of foam particles, for
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WO 00/050500 describes flame-resistant foams comprising prefoamed polystyrene

20  particles which are mixed with an agueous sodium silicate solution and a latex of a high
molecular weight vinyl acetate copolymer, poured into a mold and dried in air with
shaking. This produces only a loose bed of polystyrene particles which are adhesively
bonded to one another at only a few points and therefore have only unsatisfactory me-
chanical strengths.

25
WO 2005/105404 describes an energy-saving process for producing foam moldings, in
which the prefoamed foam particles are coated with a resin solution which has a iower
softening temperature than the expandable polymer. The coated foam particles are
subsequently fused together in a mold with application of external pressure or by after-

30 expansion of the foam particles as usual by means of hot steam. Here, water-soluble
constituents of the coating can be washed out. Owing to the higher temperatures at the
entry points and the cooling of the steam on condensation, the fusion of the foam parti-
cles and the density can fluctuate considerably over the total foam body. In addition,
condensing steam can be enciosed in the interstices between the foam particies.

35



condensi ng steam can be enclosed in the interstices between the foam

particles. 35 2 It was therefore an object of the invention to renedy the
di sadvant ages nentioned and to discover a sinple and energy-savi ng process
for producing foam nol dings having a udiformdensity distribution and good
nmechani cal properties. 5 W have accordingly found a process for producing
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The foam particles based on styrene polymers can be obtained by prefoaming of EPS
to the desired density by means of hot air or steam in a prefoamer. Final bulk densities
below 10 g/l can be obtained here by means of single or multiple prefoaming in a pres-
sure prefoamer or continuous prefoamer.
20
A preferred process comprises the steps
a) prefoaming of expandable styrene polymers to form foam particles,
b) coating of the foam particles with a polymer solution or aqueous polymer disper-
sion,
25 ¢} introduction of the coated foam particles into a mold and sintering under pressure

in the absence of steam.

Owing to their high thermal insulation capability, particular preference is given to using
prefoamed, expandable styrene polymers which comprise athermanous solids such as

30  carbon black, aluminum or graphite, in particular graphite having a mean particle di-
ameter in the range from 1 to 50 pm, in amounts of from 0.1 to 10% by weight, in par-
ticular from 2 to 8% by weight, based on EPS, and are known from, for example, EP-B
981 574 and EP-B 981 575.

35 The polymer foam particles can be provided with flame retardants. For this purpose,

they can comprise, for example, from 1 to 6% by weight of an organic bromine com-
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of the pol wns. fil mdeterm ned by gel per- meation chromatography (GPC) |s
preferably | ess than 400 000 g/nol. 20 To coat the foamparticles, it is
possi ble to use customary methods such as spraying, dipping or wetting the
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15 be embedded. The glass transition temperatures of the polymer film are preferably in
the range from -30° to + 80°C, particularly preferably in the range from -10° to + 60°C.
The glass transition temperature can be determined by means of differential scanning
calorimetry (DSC). The molecular weight of the polymer film determined by gel per-
meation chromatography (GPC) is preferably less than 400 000 g/mol.

20
To coat the foam particles, it is possible to use customary methods such as spraying,
dipping or wetting the foam particles with a polymer solution or polymer dispersion or
drum application of solid polymers or polymers absorbed on solids in customary mix-
ers, spraying apparatuses, dipping apparatuses or drum apparatuses.

25

Polymers suitable for the coating are, for example, polymers based on monomers such
as vinylaromatic monomers, e.g. a-methylstyrene, p-methylstyrene, ethylstyrene, tert-
butylstyrene, vinylstyrene, vinyltoluene, 1,2-diphenylethylene, 1,1-diphenylethylene,
alkenes, e.g. ethyiene or propylene, dienes, e.g. 1,3-butadiene, 1,3-pentadiene, 1,3-
30 hexadiene, 2,3-dimethylbutadiene, isoprene, piperylene or isoprene, o,B-unsaturated
carboxylic acids, e.g. acrylic acid and methacrylic acid, esters thereof, in particular alkyl
esters, e.g. Ci10-alkyl esters of acrylic acid, in particular the butyl esters, preferably n-
buty! acrylate, and the Ci.1o-alky! esters of methacrylic acid, in particular methyl
methacrylate (MMA), or carboxamides, for example acrylamide and methacrylamide.



Pol ymers suitable for the coating are, for exanple, polynmers based on
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of the monomers styrene, n-butyl acrylate, methyl methacrylate (MMA), methacrylic
acid, acrylamide or methylolacrylamide.

20
The polymer dispersion is prepared in a manner known per se, for instance by emul-
sion, suspension or dispersion polymerization, preferably in an aqueous phase. It is
also possible to prepare the polymer by solution or butk polymerization, comminute it if
appropriate and subsequently disperse the polymer particles in water in a customary

25  way. The initiators, emulsifiers or suspension aids, regulators or other auxiliaries cus-
tomary for the respective polymerization process are used in the poltymerization; and
the polymerization is carried out continuously or batchwise at the temperatures and

pressures customary for the respective process in conventional reactors.

30  The polymer coating can also comprise additives such as inorganic fillers, e.g. pig-
ments, or flame retardants. The proportion of additives depends on their type and the
desired effect and in the case of inorganic fillers is generally from 10 to 99% by weight,
preferably from 20 to 98% by weight, based on the additive-comprising polymer coat-

ing.
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20
The polymer coating particularly preferably comprises intumescent compositions which
comprise chemically bound water or eliminate water at temperatures above 40°C, e.g.
alkali metal silicates, metal hydroxides, metal salt hydrates and metal oxide hydrates,
as additives.
25
Foam particles provided with this coating can be processed to produce foam moldings
which have increased fire resistance and display a burning behavior corresponding to

class B in accordance with DIN 4102.

30  Suitable metal hydroxides are, in particular, those of groups 2 (alkali metals) and 13
{boron group) of the Periodic Table. Preference is given to magnesium hydroxide and
aluminum hydroxide. The latter is particularly preferred.

Suitable metal salt hydrates are all metal salts in which water of crystailization is incor-
35 porated in the crystal structure. Analogously, suitable metal oxide hydrates are all

metal oxides which comprise water of crystaliization incorporated in the crystal struc-
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aluminum, gallium, indium, scandium, titanium, vanadium, chromium, manganese, iron,

cobalt, rhodium or iridium.

20  Suitable metal oxide hydrates are, for example, aluminum oxide hydrate and preferably

zinc oxide hydrate or boron trioxide hydrate.

A preferred polymer coating can be obtained by emitting
from 40 to 80 parts by weight, preferably from 50 to 70 paris by weight, of a water glass
25  solution having a water content of from 40 to 90% by weight, preferabiy from 50 to 70%
by weight,
from 20 to 60 parts by weight, preferably from 30 to 50 parts by weight, of a water glass
powder having a water content of from 0 to 30% by weight, preferably from 1 to 25% by
weight, and
30 from 5 to 40 parts by weight, preferably from 10 to 30 parts by weight, of a polymer
dispersion having a solids content of from 10 to 60% by weight, preferably from 20 to
50% by weight,
or by mixing
from 20 to 95 parts by weight, preferably from 40 to 90 parts by weight, of an aluminum
35 hydroxide suspension having an aluminum hydroxide content of from 10 to 90% by
weight, preferably from 20 to 70% by weight,



alum num gallium indium scandium titanium vanadium chrom um

manganese, iron, cobalt, rhodiumor iridium 20 Suitable netal oxide
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15 case of foam boards, it is possible to use a simple box-shaped mold. Particularly in the
case of more complicated geometries, it can be neceséary to compact the particles
introduced into the mold and in this way eliminate undesirable voids. Compaction can
be achieved, for example, by shaking of the mold, tumbling motions or other suitable
measures.

20
To accelerate bonding, hot air can be injected into the moid or the mold can be heated.
According to the invention, no steam is introduced into the mold, so that no water-
soluble constituents of the polymer coating of the foam particles are washed out and no
condensate water can form in the interstices. However, any desired heat transfer me-

25 dia such as oil or steam can be used for heating the mold. The hot air or the mold is for
this purpose advantageously heated fo a temperature in the range from 20 to 120°C,
preferably from 30 to 90°C.

As an alternative or in addition, sintering can be effected with the aid of microwave en-
30  ergy radiated into the mold. Here, microwaves in the frequency range from 0.85 to
100 GHz, preferably from 0.9 to 10 GHz, and irradiation times of from 0.1 to 15 minutes

are generally used.

When hot air having a temperature in the range from 80 to 150°C is used or microwave
35 energy is radiated into the mold, a gauge pressure of from 0.1 to 1.5 bar is usually

generated, so that the process can also be carried out without external pressure and



degree of fill depends, inter alia, on the desired density of the future
nol ding. In the 15 case of foam boards, it is possible to use a sinple

. box-shaped nold. Particularly in the case of nore conplicated geonetries,
it can be necessary to conpact the parti&les introduced into the nold and
in this way elim nate undesirable voids. Conpaction can be achieved, for

exanpl e, by shaking of the nold, tunbling notions or other suitable
measures. Mihed radiécnaihgvelugehefithe mokb T hgiintemahpeesyrapeeeraleditiBe e ol d or

the nol d C%Fbv&we%aﬁe&élweryw%mp@gat&r@stah@wé MeqBAh PRrtiche tébﬁ@éﬂd‘ fﬁrthélrt roduced

into the nold, so that n0 water- sol uble constituents of P ner coating
of the foaﬁﬁ?ik(r&oltbﬁfégeh?@ %@F@?t%ﬁh%'\f% aSc&iﬁé@'hgfa?O@eﬂiﬁﬂé’F hedfamor m i n

the intershhgeps | ﬁ%@ﬁcﬁ{e tgt gluﬁﬁaﬂoﬁ%f% t‘ﬂ@f}‘»& ﬂe@?ézgtﬁg ‘T"ﬁus?%se $i4Gheps oi | or

steam can be use the nmold. ~ or tt dlsfor this
pur poseb adstigasdipbuersl elien paricles diseppparingt e @c¢eftertawebcrr@n@ethermw Zanto 120C,

pref erabl vyl 003028 A0fiondl, R LOINRhE R 1) AU SheaPhalift N Can

be effecte crowave en- erg nol d.
Here, mcrowdwas in the frequency range fromO0.85 to 100 GHz, preferably
fromO0.9 to 10 GHz, and irradiation times of from0.1 to 15 mnutes are
general ly used. Wien hot air having a tenperature in the range from80 to
150C i s us©&dubie baitcnhisvay are %déﬂ@irg&udn&g mlxdjramede fornes arbealsoduitable fgrauge

pressure of fromOoO.1 r at SQ t he process
o ol 48 beorkPPhroshfton o ok ot dRing o e Beeten ity X ele FAATS: etuch g
the vol urmfcsafmédremdrmiacbd fbhe pantichis@n LY Sscod ngenRisat @rthbYowdref o  Crowaves
or relativel h tenperatures allows the foam partjcles to expand further
easily so ffﬁ%% ﬁ% Pngﬁa%@%{awa%e%@ﬁm grd GPE%CGF?EW’BE?Iftem ng of

the foam ﬁlﬁﬁéut%bﬁ@rés@o@ad@lthé %tél%eﬁ@ﬂﬁicbltcbﬁ@ttb@hé’rlta prdtRicB ebitiRibu§ 0at i ng.
This results in the inter 5 stices between oam particl es di sappearl ng.

To accel er fe8 braids- (g one RBbpEIMEnt ahthe process.dhe &%’émﬁd’é’t"b%er‘atﬂﬁ tWe BRltE By heat ed
as des¢si beghiaBRVRPYastBaASa Alsuft oPRATch HAPRSHBE is E@ﬁbr‘é@%ed%&!@é& bRlderyni ts as
are used for produci ng polyurethane foams are also suitable for

and the mterstlces etween the foam particles disappear. After a curing zone, a con-

tinuous board is obtained. In another embodiment, the volume between the belts can

be kept constant and the belts can run through a zone with hot air or microwave radia-

tion in which the foam particles foam further. Here too, the interstices disappear and a

20 continuous board is obtained. It is also possibie to combine the two continuous em-

bodiments of the process.

The thickness, length and width of the foam boards can vary within wide limits and is
limited by the size and closure force of the tool. The thickness of the foam boards is
25  usually from 1 to 500 mm, preferably from 10 to 300 mm.

The density of the foam moldings measured in accordance with DIN 53420 is generally
from 10 to 120 kg/m?3, preferably from 20 to 90 kg/m3. The process of the invention
makes it possibie to obtain foam moldings having a uniform density over the entire

30 cross section. The density of the surface layers corresponds approximately fo the den-
sity of the inner regions of the foam molding.

The process of the invention is suitable for producing simple or complex foam moldings
such as boards, blocks, tubes, rods, profiles, etc. Preference is given to producing
35 boards or blocks which can subsequently be sawn or cut to give boards. They can, for

example, be used in building and construction for insulating exterior walls. They are



10 continuous production of the foam nolding of the invention. For exanple,
the pre- foaned and coated foam particles can be placed continuously on the
| ower of two netal belts, which nay, if appropriate, have perforations, and
be processed with or w thout conpressi &n by the netal belts which cone
toget her to produce continuous foam boards. In one enbodi ment of the

process, the vol yne between the t belts is 15 gradual |y decreased, as a
Peoult of  RRMENATRER oty ared 8 cnet ds b sembamani e S SHEE R

i nt er sti cepichatuored indutatibo aangle(siPe) which asapgeidor thAfcbastrixtionbi fgpistoree, a
con- tinuous board is obtained. In another enbodi nent, the vol une between
the belts EaWa88Y$SSpt constant and the belts can run through a zone with
hot air or mcrowave radia- tion in which the foamparticles foam further.

Here too, the interstices disappear and a 20 conti nuous board i s obtained.
it is a@soFpoReyingsabledises s prilcisTRadsef feamEsFusR ecemeNBHYVARIRNSPAIES: he

process. ThgIANbAHENE Fisulat HritiRdHd, MbStidhdifest ehdraRBYBQRHAS n&A8 A8y Wi t hin

wide limts and is |imted by ?ﬂg' size and closure force of the tool. The
t hi ckness @ant: these aeenalspauiable for aifeighdual Iy from 1 to 500 nm preferably
from10 to 300 nm The density of the foam noldi ngs neasured in accordance
with DIN 53420 is generally from 10 to 120 kg/ nB8, preferably from 20 to 90
kg/ m8. The process of the invention nakes it possible to obtain foam

nmol di n hayi uni formdensity over the entire 30 cross section. The
densi t3§ofg 'ﬂg! g face | ayers corresponds approximately to the den- sity of
the i nner regions of the foam nolding. The process of the invention is
suitabl e fgr producing,sinmple or,complex foam nol dings such as boards,

bl ocks, tu E@%raﬁ@agc t@gﬁ%@tg[e %?c Preference is given to producing 35
boards or bl ocks which can subsequently be sawn or cut to give boards. They

can, for anpl e, be used in buildj and construction for insylating
extgri or vvg@( IPER_S ?Efg%érgia;i poﬁgﬂ iéﬁﬁ”%l V‘Zrﬁraé‘ﬁfjéﬁa?gﬂ@;aga&'”ﬁig&%‘W"éﬂjﬁlr f or
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W ane retar-
about 50%) were subsequently stirred in.

20  Preparation of coating mixture B2:

40 parts of water glass powder (Portil N) were added a littie at a time while stirring to
60 parts of a water glass solution (Woellner sodium silicate 38/40, solids content: 36%,
density: 1.37, molar ratio of SiO2:Na;O = 3.4) and the mixture was homogenized for
25 about 3-5 minutes. 20 parts of an acrylate dispersion (Acronal S790, solids content:

about 50%) were subsequently stirred in.
Polystyrene foam particles | (density: 10 g/l)

30 Expandable polystyrene (Neopor® 2200 from BASF Aktiengesellschaft, bead size of
the raw material: 1.4-2.3 mm) was prefoamed to a density of about 18 g/l on a continu-
ous prefoamer. After an intermediate storage time of about 4 hours, it was foamed fur-
ther to the desired density on the same prefoamer. The prefoamed polystyrene parti-
cles had a particle size in the range from 6 to 10 mm.



dant, these are also suitable for airfreight. 10 Exanpl es: Preparation of
coating mxture 61: 40 parts of water glass powder (Portil N) were added a
little at a time while stirring to 15 60 parts of a water glass sol ution
(Woel I ner sodiumsilicate 38/40, solidslQontent: 36% density: 1.37, nolar
ratio of SiO2:Na20 = 3.4) and the m xture was honogeni zed for about 3-5
m nutes. 10 parts of an acrylate dispersion (Acronal 5790, solids content:
about 50% were subsequently stirred in. 20 Preparation of coating m xture

B2: 40 parpsyairchedin phases RQuBKRiy (Roghi | N were added alittie at a time
whi |l e stlrrln arts a water glass solution (Wellner sodium

silicate @tmda@eln% VERIHR @NﬁopO@%?OO dens PiyF Aktengesgipehally bepd sige of
Si Qe Nazotpe?’a\f})mﬁ%ltgﬁgl s lfasVj ogﬁﬁ%gcfg'd%ﬁgltfﬁr ab gs Whn 3 Qnfhiut es.

20 parts of an acryl at ston (Acron 5790 c ntent: about
509 were aushweigaeetly stirred in. Polystyrene foamparticles | (density: 10
g/ 1) 3Q Expandabl e pol ystyrene (Neopor(r) 2200 from BASF Akti engesell schaft,
bead size of the raw material: 1.4-2.3 nm was prefoaned to a density of
about 18 dRressing avitb oartuiction inowdurpe.ef oamer. After an internedi ate storage tine
of about 4 hours, it was foanmed fur- ther to the desired density on the sane
pref oanmer. The prefoanmed pol ystyrene parti- cles had a particle size in the
range frongxanime 10 mMmm 10 Pol ystyrene foam particles Il (density: 15 g/l)
Expandabl e pol ystyrene (NJeopor(r) 2200 from BASF Akti engesel | schaft, bead
size of the raw material: 1.4-2.3 mm was prefoaned to a density of about

15 g/ 100N EneCpdlydtirene Gokin PaRCRRNBNere ToBle@SEitMtheVdaling @dlxiaid BN in & Walghte:
Exanple | 10 The pol yrene foam particles | were coated with the coating
mi xture BIafi® Oéﬁﬁei”g%f“’x‘%’aﬁ% copteq P@'WSWr%{"erﬁC’fa‘E‘r pariiglgs Wesg dyr HF‘?}Qt"&VP éne foam

parti cl es MELR-doBledFRbIE Whidn R Been heated to 70°C and pressed by means of a punch
to 50% of the original volume. After curing at 70°C for 30 minutes, the foam molding
was removed from the mold. To condition it further, the molding was stored at ambient

15  temperature for a number of days. The density of the stored molding was 78 g/l.

Example 2

Example 1 was repeated using recycled expanded polystyrene foam material which

20 had a mean density of 18 g/l and had been coated with the coating mixture B2 in a
weight ratio of 1:2 as polystyrene foam particles. The density of the stored moiding was
78 g/l

Exampie 3
25
The polystyrene foam particles Il were coated with the coating mixture B2 in a weight
ratio of 1:2 in a mixer. The coated polystyrene foam particles were introduced into a
Teflon-coated maold and hot air (110°C, 0.8 bar gauge pressure) were injected through
closable slits. The foam particles expanded further and fused together to form a foam
30 block which was removed from the mold after 5 minutes. To condition it further, the
molding was stored at ambient temperature for a number of days. The density of the
stored moiding was 45 g/l.

Pressing with hot air and reduction in volume
35



Tefl on-coated nold which had been heated to 70C and pressed by neans of a
punch to 50% of the original volune. After curing at 70C for 30 m nutes,
the foam nolding was renmoved fromthe nold. To condition it further, the
mol di ng was stored at anbient 15 tenpefhture for a nunber of days. The
density of the stored nolding was 78 g/l. Exanple 2 Exanple 1 was repeated
usi ng recycl ed expanded pol ystyrene foam material which 20 had a nean
density of 18 g/l and had been coated with the coating mxture B2 in a

wei ght rat EQ,0bield 2 as pol ystyrene foam particles. The density of the stored
nolding was 78 g/l. Exanple 3 25 The polystyrene foamparticles Il were
coated with the coating mxture B2 in a weight ratio of 1:2 in a mxer. The
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ar gauge pressure) were inj hrough cl'osabl e
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further, was st ored at ur a nunb
days. The dleaa;ble yhtefAttﬂhe sastedires thehdung mredﬁcegj by ZWoda/sma@amﬁmrth air
and reducti n i n

1 Exa I e 4 yre i.cl es |1
rore cont eab el ol Foars R hieq iPaReS! frPBP ol (iRt BSMer B BHR Y bt
m xer. Thebkoletthpaky sénitesefrbraahe rmaaslﬁiaﬁitbes mmmm I’ITb rc@ddmerd iti fottbera the

Tef | on- oate nol d and hot air 10C, 0.8, bar ess wer e .i.nj ected
o oot ety wos Fed Shatblest Eeratint o it il et o 00t by

neans of asm&mamr\? /. The foam particles expanded further and fused
together to forma foam b?ock whi ch was renoved fromthe nold after 5
m nutes. To condition it further, the 10 nol ding was stored at anbient

t enper at ur BrdsQingavitAlsr F8imAaYs madie dlensbivivef the stored mol ding was 45
g

15 Example 5

The polystyrene foam particles H were coated with the coating mixture in a weight ratio
of 1:2 in a mixer. The coated polystyrene foam particles were introduced into a Teflon-
coated mold. Under the action of multiply pulsed microwave radiation, the foam parti-
20 cles expanded further and fused together to form a foam block. To condition it further,
the demolded molding was stored at ambient temperature for a number of days. The

density of the stored molding was 45 g/l.

The foam moldings from Examples 1 to 5 do not drip in the burning test and do not
25 shrink again under the action of heat. They are self-extinguishing and meet the re-

quirements of the burning test B2 or E.

Sandwich elements having metal covering layers were produced from the foam boards

from Examples 1 to 5: boards having dimensions of 600 x 100 x 100 mm and a density
30 as indicated in the examples were provided on both sides with in each case a 50 ym

thick layer of a polyurethane adhesive. Steel plates having a thickness of 1 mm were

applied to the adhesive on each side. The adhesive was allowed to cure at 25°C for 5

hours.

To test the burning behavior in the sandwich element, the element was fixed horizon-
35 tally (metal surfaces above and beiow) and a gas burner was placed under the board.

The gas flame of the burner was directed at the middle of the underside of the board,



Pressing with further foam ng by neans of m crowaves: 15 Exanple 5 The
pol ystyrene foam particles Il were coated with the coating mxture in a
. weight ratio of 1:2 in a mxer. The coated pol ystyrene foam particles were
introduced into a Teflon- coated nold. der the action of nulti ply pul sed
m crowave radiation, the foamparti 20 cles expanded further and fused

together to form oam bl ock, To_condifiqgn it further, _the d

oL di ng. weide RIS Reche TR GhEbodns St & TRaie ErivsHE Sroty SO0 he Pedensi t y
of tge_ stpdigaﬂe@fr&hmget4\@5ftﬁéﬂgmg.t%'tﬂeaxfdéamzs@@ﬂhtd@absérdfwm Exanpl eﬁ 1to5 dof
not drip in the burning test and do not shrin in under_the action o
heat . TheyT%F'Qgé’glhﬁ-w 'P%B@?%’mrﬁ@'%ﬁgmé?ﬁ?rﬁ@eﬂ -eﬁggPHW@Htﬁi r 3 MEESh ur ni ng
test B2 orodry aSnsivpst of tRNBNstyrBAY ifdkin HRlvdenCiRE 8hétA0plbRY R MBR&d. PrHeduced
fromthe foam boards from Exanples 1 to 5:_boards having di nensions of 600

x 100 » 10Deehaniaalsabiibnefithy boad was reteinedit & palystyene faamp digsnatetie adovi ded
on both si%gﬁomﬁi&_i%@%q&%ﬁﬁ?%wm thi ck | ayer of a polyurethane
t ee tes [ thic nes?

adhesi ve. pl a aving a s of 1 mMmmwere applied to the
adhesi ve on each side. The adhesive was allowed to cure at 25C for 5 hours.
To test the burning behavior in the sandw ch el enent, the el enent was fixed
hori zon- 35 tally (metal surfaces above and bel ow) and a gas burner was

pl aced undesmpératiEoerperimenht-diss of kteaw fof fdahméndur ner was directed at the

m ddl emof t he underside of the board, 12 the flame had a height of about 5
cmand a flanme tenperature of about 600C. The distance fromthe tip of the

flame to tTre peigkyrenddoarh paltieldsdawetevimated with thEesiating naktutehB liru arweight
behavi or indicated that after the fl had, burned for 30.mnutes. only a
orml | par 1307 S B SLiSr S5 craEhAsiReRy (oot Retsee et sRET NG Be The
5 mechani crdflopiodbicdi tgldohnd reatedawith wesan el ameats off h&aﬁoryszlw ene.5 eam di d
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not drip and did not,ignite. Snpke for was ver ht. Co
exper | montdeboe PERSSUE: 05 S SRFANSE 1 B MOES Web BHe0 11981 JePEHBCHERSIBERL i cl os
| wer e[5c 0adtefnbiérit herhPeratR@fdriniihiéridfelaBd td Boritd igRlrther. The density of the

stored molding was 50 g/l. The coating was partly washed out by steam condensate

and was distributed nonuniformly in the molding, which led to a density gradient from

the inside to the outside over the molding. The burning tests indicated poorer flame

resistance in the surface region of the molding.

20

Comparative experiment 2

Example 1 was repeated with the difference that the punch was not moved and no re-
duction in volume and no compression therefore took place. The foam particles in the
25 mold were compacted by shaking. To condition it further, the molding was stored at
ambient temperature for a number of days. The density of the stored molding was
40 g/I. Only point conglutination of the foam particles was achieved. Owing to the large
interstitial volume, the compressive strength and the flexural strength are significantly

reduced and the water absorption of the foam board is higher.



ratio of 1:4 in a mxer. The coated pol ystyrene foam particles were
introduced into a Teflon-coated nold and treated with steam by neans of
steam nozzles at 0.5 bar gauge pressure for 30 seconds. The nol di ng was
taken fromthe nold and was stored 15 at anbient tenperature for a nunber of
days to condition it further. The densiiy of the stored nolding was 50 g/I.
The coatingpgs partly washed out by steam condensate and was distributed
nonuni f or y in the nolding, which led to a density gradient from the
inside to the outside over the nolding. The burning tests indicated poorer
flame resi st aApeodass foreraducirgdeamengdldingafwhitteconopriieadne fepLConpar at i ve

experinment 2 By npdr@fo?anm’?gsofrﬁﬁgﬁ(ﬁ% %Fetﬁetd&ﬁm@ré {eorA%sant PattickeBe punch was
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condition it furthispersioe nol di ng was stored at anbient tenperature for a

number of daysgy Thﬁtr@dm«ﬁbﬁ ¥f 8k cbat@d%a?ﬁ@drtmbqhtaga &8 and Giriéring UAdky poi nt
congl uti nation of th nh%gbtlc eZ éel\%s achieved. OMng to the |arge

interstitial vol un‘gessttﬁ%' Frbngth and the flexural strength are
significantly reduced and the water absorption of the foam board is higher.

13 dmms2l. Ph@preessadcordify RbkEMNY wWheadh Y sesdse isdineaté®@bprddiemgt he
steps a) pref Off\%l n?efoﬁﬁe? bl e styrene polyners to formfoamparticles, 5
b) coating of oam par ‘es with a polyner solution or aqueous polyrrer
di spersi on, i ntroducti on of the coated foam particles into a nold and

sintering BlndeThe proesssiictording toeldilpseacE wiferaih @anair $0hjécted ingo fieaaeids
according to claim1, wherein the pressure is generat ed by reducing the
vol une of the nold. 3. The process according to claim1l or 2, wherein hot

air i s'9 nj#ct el HogeIRECRIAING 10 2Ny of a1 Y Bwarreid siieiNgg StfeciadyiBr cl ai ns
1 to 3, wher eiraditioh ef mivgowaeadrfeemt iath thetrbold.r adi ati on of m crowave ener gy
into the nold.
5.  The process according fo any of claims 1 to 4, wherein a pressure in the range
from 0.5 to 30 kg/cm? is set.
20
6. The process according to any of claims 1 to 5, wherein the mold is heated to a
temperature in the range from 30 to 90°C.

7. The process according to any of claims 1 to 6, wherein the polymer coating
25 consists of a polymer film which comprises an inorganic filler and has a glass
transition temperature in the range from -60 to +60°C.

8.  The process according to any of claims 1 to 7, wherein the polymer coating
comprises an acrylate resin as binder.
30
9. The process according to any of claims 1 to 8, wherein the polymer coating
comprises alkali metal silicates, metal hydroxides, metal salt hydrates or metal
oxide hydrates.

35 10. The process according to claim 9, wherein the polymer coating is obtained by
mixing
from 40 to 80 parts by weight of a water glass solution having a water content of
from 40 to 90% by weight,
from 20 to 60 parts by weight of a water glass powder having a water content of
40 from 0 to 30% by weight and
from 5 to 40 parts by weight of a polymer dispersion having a solids content of
from 10 to 60% by weight,



5. The process according to any of clains 1 to 4, wherein a pressure in the
range fromO0.5 to 30 kg/cnR is set. 20 6. The process according to any of
claime 1 to 5 wherein the nold is heated to a tenperature in the range
from30 to 90C. 7. The process according to any of clainms 1 to 6, wherein
the polynmer coating 25 consists of a pbdynmer filmwhich conprises an
inorganic fillep MXIF]@S a glass transition tenperature in the range from
-60 to +60C. 8 cess according to any of clainms 1 to 7, wherein the
pol ymer coatin O”b YsRartshy wRight oi@e alueinimdydixidgsusprepian h%%‘?ocess
accordi ng to amjundfiurclhgdroside dootedt offren Do BO% yoleigetr coating conprises

al kal'i metal sigl &fﬁﬁn I al

oxi de hydr at es. hP@Ec?@O fﬁs{%‘%’ gﬂé accord?rrr%%%&?:ﬁhéw%g s%c%fceo:?\aerﬁﬁé pol yrer
coat i nggll S obtéﬁoﬁb hEX rom 40 to 80 parts by weight of a water

gl ass sol ution havi ng a water content of from40 to 90% by wei ght, from 20
to 60 parts by weight of a water gl ass powder having a water content of 40
fromO to 30% by weight and from5 to 40 parts by wei ght of a polyner

di spersion having a solids content of from 10 to 60% by weight, 14 or by
m xing from20 to 95 parts by weight of an al um num hydroxi de suspensi on
havi ng an al um num hydr oxi de content of from 10 to 90% by weight, from5 to
40 parts by wei ght of a polyner dispersion having a solids content of 5
from10 to 60% by wei ght.



