1 Method for producing foamplates 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 to foam nol di ngs produced therefrom and to
their use. Expanded foans are usually ot?t ai ned by sintering foam particles,
for exanple 10 prefoaned expandabl e pol'ystyrene particles (EPS) or expanded
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steam when 1t condenses, th
15 the lack of after-expandability of comminuted recycled foam materials from expanded

foams which are no longer usable, only small amounts of these can be mixed in for

producing new foam moldings.

WO 00/050500 describes flame-resistant foams produced from prefoamed polystyrene

20 particles which are mixed with an aqueous sodium silicate solution and a latex of a high
molecular weight vinyl acetate copolymer, poured into a mold and dried in air while
shaking. This gives only a loose bed of polystyrene particles which are adhesively
bonded together at only a few points and therefore have only unsatisfactory
mechanical 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
softening temperature lower than that of the expandable polymer. The coated foam
particles are subsequently fused together in a mold under external pressure or by after-

30 expansion of the foam particles in a customary fashion using hot steam. Here, water-
soluble constituents of the coating can be washed out. Owing to the relatively high
temperatures at the entry points and the cooling of the steam when it condenses, the
fusion of the foam particles and the density can fluctuate considerably over the total
foam body. In addition, condensing steam can be enclosed in the interstices between

35 the foam particles.



fusion of the foamparticles and the density can fluctuate considerably over
the total foam body. In addition, condensing steam can be enclosed in the
interstices between 35 the foamparticles. 2 Reducing the thernal
conductivity by enbeddi ng at her manous terials such as carbon bl ack,
graphite, alumnumor nmetal oxides in fOans is known, for exanple, from WO

98/ 51734. Réducingtthe theriaPconduct/ith ey rémmuamg&tr@rmah@s! mierigkRassadl e
pol ystyrene can, however, influence the foam behavior. 5 EP-A 620246
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In particul ar expandabl e pol ystyrene (EPS). The foam particles generally
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We have accordingly found a process for producing foam moldings by sintering of
prefoamed foam particles which have a polymer coating, wherein the polymer coating

comprises an athermanous compound.

20 As foam patrticles, it is possible to use expanded polyolefins such as expanded
polyethylene (EPE) or expanded polypropylene {EPP) or prefoamed particles of
expandable styrene polymers, in particular expandable polystyrene (EPS). The foam
particles generally have a mean particle diameter in the range from 2 to 10 mm. The
bulk density of the foam particles is generally from 5 to 50 kg/m?, preferably from 5 to

25 40 kg/m? and in particular from 8 to 16 kg/m?, determined in accordance with DIN EN
ISO 60.

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
30 below 10 g/l can be obtained here by single or multiple prefoaming in a pressure

prefoamer or continuous prefoamer.

A preferred process comprises the steps
a) prefoaming of expandable styrene polymers to form foam particles,
35 b) coating of the foam particles with a polymer solution or aqueous polymer

dispersion,



to the desired density by neans of hot air or steamin a prefoaner. Final
bul k densities 30 below 10 g/1 can be obtained here by single or multiple
prefoaming in a pressure prefoanmer or continuous prefoaner. A preferred
process conprises the steps a) prefoanigg of expandabl e styrene polyners to
formfoamparticles, 35 b) coating of the foamparticles with a pol yner
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The process of the invention can also be carried out using comminuted foam particles
from recycled foam moldings. To produce the foam moldings of the invention, it is
possible to use 100% of comminuted recycled foam materials or proportions of from 2
to 90% by weight, in particular from 5 to 25% by weight, together with fresh material
20  without significantly impairing the strength and the mechanical properties.

In general, the coating comprises a polymer film which has one or more glass transition
temperatures in the range from —60° to +100°C and in which fillers may, if appropriate,
be embedded. The glass transition temperatures of the polymer film are preferably in

25 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
permeation chromatography (GPC), is preferably below 400 000 g/mol.

30 To coat the foam particles, it is possible to use customary methods such as spraying,
dipping or wetting of the foam particles with a polymer solution or polymer dispersion or
drum coating with salid polymers or polymers absorbed on solids in customary mixers,

spraying apparatuses, dipping apparatuses or drum apparatuses.

35 Polymers suitable for the coating are, for example, polymers based on monomers such
as vinylaromatic monomers, such as a-methylstyrene, p-methylstyrene, ethylstyrene,



be enbedded. The glass transition tenperatures of the polyner filmare
preferably in 25 the range from-30 to +80C, particularly preferably in the
range from-10 to +60C. The glass transition tenperature can be determ ned
by means of differential scanning cal oai metry (DSC). The nol ecul ar wei ght
of the polynmer film determ ned by gel “perneation chromatography (GPC), is
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Suitable binders for the polymer coating are, in particular, acrylate resins which are

20 preferably applied as aqueous polymer dispersions to the foam particles, if appropriate
together with hydraulic binders based on cement, lime cement or gypsum plaster.
Suitable polymer dispersions can be obtained, for example, by free-radical emulsion
polymerization of ethylenically unsaturated monomers such as styrene, acrylates or
methacrylates, as described in WO 00/50480.

25
Particular preference is given to pure acrylates or styrene-acrylates which are made up
of the monomers styrene, n-butyl acrylate, methyl methacrylate (MMA), methacrylic
acid, acrylamide or methylolacrylamide.

30 The polymer dispersion is prepared in a manner known per se, for instance by
emulsion, suspension or dispersion polymerization, preferably in an aqueous phase. It
is also possible to produce the polymer by solution or bulk polymerization, comminute it
if appropriate and subsequently disperse the polymer particles in water in a customary
way. In the polymerization, the initiators, emulsifiers or suspension aids, regulators or

35 other auxiliaries customary for the respective polymerization process are concomitantly



together with hydraulic binders based on cenent, |linme cenment or gypsum

pl aster. Suitable polyner dispersions can be obtained, for exanple, by
free-radical emul sion polynerization of ethylenically unsaturated nonomers
such as styrene, acrylates or nmethacryLates, as described in WO 00/50480.
25 Particular preference is given to pufe acrylates or styrene-acryl ates
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range from 1 to 50 pm.

20
The polymer coating can also comprise further additives such as inorganic fillers such
as pigments 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

25 coating.

The coating mixture preferably comprises water-binding intumescent compositions
such as water glass. This leads to better and more rapid film formation from the
polymer dispersion and thus more rapid curing of the foam molding.

30
The polymer coating preferably comprises flame retardants such as expandable
graphite, borates, in particular zinc borates, melamine compounds or phosphorus
compounds or intumescent compositions which expand, swell or foam under the action
of elevated temperatures, generally above 80-100°C, and in the process form an

35 insulating and heat-resistant foam which protects the underlying thermally insulating
foam particles against fire and heat. The amount of flame retardants or intumescent



range from1l to 50 pm 20 The pol yner coating can al so conprise further
additives such as inorganic fillers such as pignents or flanme retardants.
The proportion of additives depends on their type and the desired effect
and in the case of inorganic fillers ispgenerally from 10 to 99% by weight,
preferably from20 to 98% by wei ght, baged on the additive-conprising
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15
Foam particles provided with this coating can be processed to give foam moldings
which have increased fire resistance and have a burning behavior conforming to class
B in accordance with DIN 4102.

20  Suitable metal hydroxides are, in particular, those of groups 2 (alkaline earth 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 into whose crystal structure water of

25 crystallization is incorporated. Analogously, suitable metal oxide hydrates are all metal
oxides which comprise water of crystallization incorporated into the crystal structure.
The number of molecules of water of crystallization per formula unit can be the
maximum possible or be below this, e.g. copper sulfate pentahydrate, trihydrate or
monohydrate. In addition to the water of crystallization, the metal salt hydrates and

30 metal oxide hydrates can also comprise water of constitution.

Preferred metal salt hydrates are the hydrates of metal halides (in particular chlorides),
sulfates, carbonates, phosphates, nitrates or borates. Suitable metal sait hydrates are,
for example, magnesium sulfate decahydrate, sodium sulfate decahydrate, copper

35 sulfate pentahydrate, nickel sulfate heptahydrate, cobalt(ll) chloride hexahydrate,
chromium(lll) chloride hexahydrate, sodium carbonate decahydrate, magnesium



nmetal silicates, nmetal hydroxides, netal salt hydrates and netal oxide
hydrates, as additives. 15 Foamparticles provided with this coating can be
processed to give foam nol dings which have increased fire resistance and
have a burni ng behavior conformng to cl(ass B in accordance with DIN 4102.
20 Suitable metal hydroxides are, in pafticular, those of groups 2 (al kaline
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pent ahyglr aggitabli mkeh osité hpdratdacipé, abysianiphe, allmhialim (dxlde H/at2é aBe phgerablydr at e,
chromum(111) chloride hexahydrate odi um car bonat e decahydrate, nmagnesi um
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decahydrate and tin borate hydrates are particularly preferred. Further
possi bl e netal salt hydrates are double salts such as alunms, for exanple
those 5 of preferebpely@er ¢qatingican brokteineddymixing®f H20, M can be, for
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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

20 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 of
from 20 to 95 parts by weight, preferably from 40 to 90 parts by weight, of an aluminum

25 hydroxide suspension having an aluminum hydroxide content of from 10 to 90% by
weight, preferably from 20 to 70% by weight,
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.

30
In the process of the invention, the pressure can be produced, for example, by
decreasing the volume of the mold by means of a movable punch. In general, a
pressure in the range from 0.5 to 30 kg/cm? is set here. The mixture of coated foam
particles is for this purpose introduced into the open mold. After closing the mold, the

35 foam particles are pressed by means of the punch, with the air between the foam



10 Suitable netal oxide hydrates are, for exanple, alum num oxide hydrate
and preferably zinc oxide hydrate or boron trioxide hydrate. A preferred
pol ymer coating can be obtained by mxing of from40 to 80 parts by wei ght,
preferably from50 to 70 parts by wei ghé, of a water glass 15 solution
having a water content of from40 to 90% by wei ght, preferably from50 to
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parts by wej ght, of a water %Iqass _rﬁ)owde_r having a water content of fromO
to 30% by JRBEERY MeAngoE e Meroatng o Pt foah@fiRg: and 20 from 5 to 40
parts by weight, preferably from 10 to 30 parts by weight, of a polyner
di spersion_having a solids content of from10 to 60%% wei ght, preferably

from 20 t olh&solddy stikstyed in agcasganee withdhe desiteggepmetrny 0dthefaamdody. The ght |
pref er apl vy, ia0 ' : ) dr.gxl de
sus pengf%oo nd%%%g@la&r@gﬁ%mmﬁéina S g? g@i efrg% ﬁi‘%kﬁtg S%#)HE% ;n#nmf drﬁ @gfﬂé Ol&)qﬁ%/

wei ght , presserchfdam bw‘ds.zioismosszé%t@ysmrsmnl@ bex-sha@gdtroold Ondbe caselyf wei ght ,

preferably o) J | .@ht. f ' ' ving a
B0l 1 ds- conelscaspitebBa dRaRBle3 Hhhaheh t ) 8 aBCLetERl1ocBirRG e B8R BEy oy
wei ght . 30particlesiatrpdumsdsstodiie trioéd andsiethis eay etimmape ersdasireble anidse pr oduced,
for exanpl by .. decreasi t vol unme of the b ans.of a.novabl e
punch. 1 Gemataon S5 SRR HEBy {8 el sho g Gedof TR R cer
here. 1Tthe othat suitablefmessatead foam particles is for this purpose introduced
into the open nold. After closing the nold, the 35 foam particles are
pressed by neans of the punch, with the air between the foam8 particles

escapi ng angla¢diferdtel seiigOhoti dit &indid ifRsteB Mt the RBICR Ghe RN P8 Mtdd.cl es are
j oi ned by nmeans of the polynmer coating to give the foam nol di ng{ The nold is

st r uct ur edAFePréing i e iuentipn. morsteary issireducgd e theymeld sertBatneaeody. The
soluble constituents of the polymer coating of the foam particles are washed out and no

15 condensate water can be formed in the interstices. However, any heat transfer media
such as oil or steam can be used for heating the mold. The hot air or the mold is for this
purpose advantageously heated to a temperature in the range from 20 to 120°C,
preferably from 30 to 90°C.

20  As an alternative or in addition, sintering can be carried out with injection of microwave
energy. In general, microwaves having a frequency in the 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 used

here.

25  When hot air having a temperature in the range from 80 to 150°C is used or microwave
energy is injected, a gauge pressure of from 0.1 to 1.5 bar is usually established, so
that the process can also be carried out without external pressure and without
decreasing the volume of the mald. The internal pressure generated by the microwaves
or elevated temperatures allows the foam particles to undergo slight further expansion,

30 with these also being able to fuse together as a result of softening of the foam particles
themselves in addition to adhesive bonding via the polymer coating. The interstices
between the foam particies disappear as a result. To accelerate setting, the mold can
in this case, too, be additionally heated by means of a heat transfer medium as
described above.

35



5 degree of fill depends, inter alia, on the desired thickness of the future
nolding. In the case of foamboards, it is possible to use a sinple
box-shaped nold. In the case of nore conplicated geonetries, in particular,
it may be necessary to conpact the bed Qf particles introduced into the
nmold and in this way elimnate undesirable voids. Conpaction can be

achi eved byeuti®belepRATR! 3 aré hiakd i@ tiRf proBgction lofl pollywetHanBJods bRNEs®r 10 ot her
suitabl e neasures. To accelerate setting, hot air can be injected into the
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range fr onegntinueusifeamd, boapdse freerehémbddiment3d theoprooess, e vidurae befween et | ve or
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cneray. | nSdH i Erefilalf Ahclieeblids £los Ot br bR el B RERERTRE PG o5 1o
100 GHz, ¢omfressda andfthe mi€rsBeasthetWeddHhe feamd particled idisappeart Aftesa afringr om 0. 1

to 15 mnutes are used . here. .When hot, air , havin t erature .,jn the
onge 1 ot BESaRELs bgis ofRinesoR AheT kBT 4fs kBB ERMER b
pressui@ obelfsrqamie. Kept Gorbtant BAd thesfombahlpase HraljH 5 berth hemded bRdt dife process
can al so be carried é)ut W t hout t er nal

ut. e _pressure and witho decreasin
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or elevat eﬂtérﬁi&%%ﬁb@ﬁr ! PtiRlsus HRAR Rabtditde R i§ Mst PSS tetdrahihe f Ur t her
expansion, 30 with these also being able to fuse together as a result of

sof t eni ng BF tvasoRBweHH RFacEES eRbodifenisel ves in addition to adhesive bonding
via the polynmer coating. The interstices between the foamparticles

di sappear as a result. To accelerate setting, the nold can in this case,
t 0o, b#d addhe thinkakss, length ant widthhefthe fasim boardsican vary siitbin wige lionits agd isdescr i bed
above. 35 ﬁamited by the size and closure force of the tool. The thickness of the foam boards is

usually from 1 to 500 mm, preferably from 10 to 300 mm.

The density of the foam moldings in accordance with DIN 53420 is generally from 10 to

20 120 kg/m3, preferably from 20 to 70 kg/m3. The process of the invention makes it
possible to obtain foam moldings having a uniform density over the entire cross
section. The density of the surface layers corresponds approximately to the density of
the inner regions of the foam molding.

25 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 boards or
blocks which can subsequently be sawn or cut to produce boards. They can be used,
for example, in building and construction for the insulation of exterior walls. They are
particularly preferably used as core layer for the production of sandwich elements, for

30 example structural insulation panels (SIPs) which are used for the construction of cold

stores or warehouses.

Further possible applications are foam pallets as a replacement for wooden pallets,
facing panels of ceilings, insulated containers, caravans. With a content of flame

35 retardant, these are also suitable for airfreight.



Doubl e belt plants as are used for the production of polyurethane foans are
al so suitable for the continuous production of the foam nol dings of the
invention. For exanple, the prefoamed and coated foam particles can be
applied continuously to the | ower of tgo netal belts, which may, if
appropriate, have perforations, and be processed with or wthout
conpression by the netal belts noving together to produce continuous foam
boards. In_one enbodi ment of the process, the volune between the two belts
is gradualrlﬂé'l!ﬂéiieased, as a result of which the product between the belts
is conpressed and the interstices between the foam particles disappear.

After a curing zone, a continuous board is obtained. In another enbodi nent,
the vol umePsegAtianof the coatingampdure B1: he kept constant and the foam can pass
through; a zone heated by hot air or mcrowave irradiation in which the foam
particles undergo after-foam ng. Here too, the interstices disappear and a
cont i nuoustbparisifiwatenglagsraivder {Partil Nl wese sdded allitletab adimrwitfestirtingsto 60

cont i nuous ,h of the
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possi bl e to obtai n foam nol di ngs having a uniformdensity over the entire
cross secti™f.NThe density of the surface | ayers corresponds approxi mately
to the density of the inner regions of the foam nolding. 25 The process of
the invention is suitable for)grodUC|ng simpl e or conpl ex foam nol di ngs
such as bo?Biegaratign gtibe coplime@ixtyrgBe: profiles, etc. Preference is given to
boards or bl ocks which can subsequently be sawn or cut to produce boards.
They can be used, for exanple, in building and construction for the

i nsul at® ond®pars@fevateglags mcawderﬂ%@rtlwmerpadﬁie%alhﬁﬂgt agimg Wit Biiringtokd as core
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? an acrylate dispersion {Acronal S790, solids content:
about 50%) and 2 parts of graphite powder UF 298 from Kropfmiihl were subsequently

20  stirredin.
Preparation of the coating mixture B3:
40 parts of water glass powder (Portil N) were added a little at a time with stirring to 60
25 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
about 3-5 minutes. 5 parts of an acrylate dispersion (Acronal $790, solids content:
about 50%) were subsequently stirred in.

30 Polystyrene foam particles | (density: 10 g/l)

Expandable polystyrene (Styropor® F 315 from BASF Aktiengeselischaft) was

prefoamed to a density of about 10 g/l on a continuous prefoamer.

35 Polystyrene foam particles Il (density: 12 g/l)



facing panels of ceilings, insulated containers, caravans. Wth a content of
flame 35 retardant, these are also suitable for airfreight. 10 Exanples:
Preparation of the coating mxture Bl: 5 40 parts of water gl ass powder
(Portil N) were added a little at a tinﬁ with stirring to 60 parts of a
wat er glass solution (Wellner sodiumsilicate 38/40, solids content: 36%

density: Ilexpandame gblys@ten@ (Nbo&br@zzmzf@mBKS#)Akﬁ@ﬁlgésBﬁsdﬁbﬁt bl Si¥RSof

honogeni zed f or -5 _mnutes. arts of an acryl ate di spersion
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coating m xture B 15 40 parts o ter gl ass powder érortl wer e added
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(Voel | @fsg?g%w%éfdawﬁérﬁclﬁﬁé@ﬁ pdlclerizd AN ERnge 48K 6 tlenFid.y: 1. 37, molar

rati o of = 3.4) an m Xt ure was nogeni zed for about 3-5
mnutes. 5 parts of an acryl ate di spersion (Acronal S790, solids content:
about 50% @?ﬁp}%marts of graphite powder UF 298 from Kropfnuhl were
subsequent']z' stirred in. Preparation of the coating m xture B3: 40 parts
of water gl ass povvder (Portil N) were added a Iittle at atinme with stirring

to 60 25 ter ass So S|I|cte 38/ 40,
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to a density of about 10 g/l on a continuous prefoaner. 35 Pol ¥styr ene foam
particl es Wis (emqyspdipm the Taolg) The molding was conditioned further by storing i

ambient temperature for a number of days. The density of the stored molding was
15 44 gil.

Example 2

Example 1 was repeated using prefoamed, graphite-comprising polystyrene foam

20 particles Il having a density of approximately 12 g/l which had been coated with the
coating mixture B2 in a weight ratio of 1:2 in a mixer. The density of the stored molding
was 51 git.

The foam boards of Examples 1 and 2 show a considerably reduced thermal
25  conductivity (Table 1). Furthermore, they no longer drip in the burning test and do not
soften backward under the action of heat. They are self-extinguishing and meet the B2

and E requirements.

Comparative experiment 1
30
The polystyrene foam particles | were coated with the coating mixture B3 in a weight
ratio of 1:2 in a mixer. The coated polystyrene foam particles were introduced into a
Teflon-coated mold which had been heated to 70°C and pressed by means of a punch
to 40% of the original volume. After curing at 70°C for 30 minutes, the foam molding
35  was removed from the mold. The molding was conditioned further by storing it at



11 Expandabl e pol ystyrene (Neopor (b 2200 from BASF Akti engesel |l schaft, bead
size of the raw material: 1.4 - 2.3 nm) was prefoaned to a density of about
18 g/l on a continuous prefoamer. After a tenporary storage tinme of about 4
hours, the particles were after-foarreql to the desired density on the sane
pref oanmer. The prefoaned 5 pol ystyrene foam particles had a particle size in
the range dnigditlerhPerbré¥or a foniier ofddysTRe B&Hé(t?@[%or%@%l&ﬁ{;%)a@' es were
coated with the coating mxture Bl in a weight” 10 ratio of 172 in a m xer.
The coat ed4@l ystyrene foam particles were introduced into a Tefl on-coated
nol d whi ch had been heated to 70C and pressed by means of a punch to 50% of

the Orl gl nAal Vol At Ay ocniri ny At 70 f Ay MmNt ac +tho fn nnl nll ng
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was renovdikafmign t he nol d. The nol di ng Wakerowhddndustindly A W] by storing it

at anbi gnt tenperature for a nunber of ys. The density of the stored
mol di ng was 15 44 nJI Fynrml e 2 Exanp 1.\was rpppaLerl usi nr}lerpf oanqed,

gr aphi te-cz)rrprl Si ng poI ystyr ene foam 233marti cles Il having a densi t% of

appr oxi m Wi cithadbeen Toared Wit the coating mxXture B2 in a
wei ght ratq"?i'%l?ﬁrati ezeﬁpﬁ"@em xer. The densfly of the stored molding was 51
g/l. The foam boards of Exanples 1 and 2 show a consi derably reduced thernal
25 conductivity (Table 1). Furthernore, they no longer drip in the burning
test and do not soften backward under the action of heat. They are

sel f-extingui shing and neet the B2 and E requirenments. Conparative
experinment 1 30 The polystyrene foamparticles | were coated with the
coating mxture B3 in a weight ratio of 1:2 in a mxer. The coated

pol ystyrene foam particles were introduced into a Teflon-coated nold which
had been heated to 70C and pressed by neans of a punch to 40% of the
original volune. After curing at 70C for 30 m nutes, the foam nol di ng




35 was renoved fromthe nold. The nolding was conditioned further by storing
It at 12 anbient tenperature for a nunber of days. The density of the
stored nolding was 42 g/|. Exanple Thermal conductivity a, [mMNnK] 1 37 2
35.5 Conparative experinment 41 13 d gj 1. A process for producing foam
mol di ngs from prefoaned foam particles ich have a pol yner coating having
a glass tr@agmg i on tenperature in the range from 5 -60 to +60C in a nold
under pressure, wherein the polynmer coating conprises carbon bl ack, coke,
al um num ppwder or graphite as .athermanous conmpound. 2. Th [ OCESS
accor di ng f‘o c‘ﬁg[%e% %&@EWQJ‘P@‘B}H' Y f%&@ﬂﬂ“%%fﬂ@m B@ﬁdgﬁ?"’ﬁtﬁ’ﬁ bl ack,
coke, al unmi nunhgyé\adralyraer epatinghe\dnge glash densitioutsmpengorend theraagefiams 10 of
fer_m 0i51 tozla&v}quwctgiﬂta mB?ﬁﬂepg‘e?Me,Qﬂ%riaiﬂgﬁ]e §elyﬁ€ﬁcﬁtﬂ?%ﬁgﬂ§é§)[ﬁl ng to
claiml or 2, erein e prefoaned foam parti.cles are sintered i e
absence of ste%ﬁwori%'a% cﬂs.% FeEIPo ggﬁ?ﬁqa}ﬁﬁh'%oasa?{aer&an(?f"af;ﬂ@p‘iuq&; 3,
wher ei n expanded pol yol efin or prefoamed particles of expandable styrene
pf)l _ym%‘ri ?z.e4usrféipr@§e§s%&bwgtt?qim-1,u@ereTmmFrgfm@%oam@él ; dﬂhﬁfﬁseé@?g_ﬂﬁ of
cl ai ms o 4, erein n rticles fromre nmol di ngs are
used as foam p l%@ﬁ’ 86‘@% .a%%‘%$9$’ﬂspﬁr%8@@ afc%ﬁ rm%ﬁ‘éxfﬁﬁg’aﬂég”ﬁ?"@%“ﬂg lto
5, whi th conpréfdesm fxdo Py weighty paseskeri thg cedtingdkpandabl e styrene pol ymers
to formfoamparticles, b) coating of the foamparticles with a pol yner
solution of a 0 I ol 21 S . : . | num

3 procEes ATt meqf*t'r%%%;m &b %@F\eg;?{r!%od?e%hﬁ\%h fodi §Grticdls 4P

powder or graphite as nous conpou
sintered in the absence of steam.

15 4. The process according to any of claims 1 to 3, wherein expanded polyolefin or
prefoamed particles of expandable styrene polymers are used as foam particles.

5.  The process according to any of claims 1 to 4, wherein comminuted particles
from recycled foam moldings are used as foam particles.
20
6. The process according to any of claims 1 to 5, which 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
dispersion and carbon black, coke, aluminum powder or graphite as

25 athermanous compound,
¢) introduction of the coated foam particles into a mold and sintering under
pressure in the absence of steam.

7.  The process according to claim 6, wherein an acrylate dispersion and carbon
30 black, coke, aluminum powder or graphite are used as coating composition in
step b).

8.  The process according to claim 6, wherein the expandable styrene polymer used
in step a) comprises carbon black, coke, aluminum powder or graphite as
35 athermanous compound.

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.

40



c) introduction of the coated foamparticles into a nold and sintering under
pressure in the absence of steam 7. The process according to claim®6,
wherein an acryl ate di spersion and carbon 30 bl ack, coke, alum num powder
or graphite are used as coating corrposi1ti on in step b). 8 The process
according to claim6, wherein the expanéabl e styrene polyner used in step
a) conpri sds chHehquacdssackordingke claith Shwheneinptbagielymer cgatnghis bbtaaed Dy

at her manous cqmgp,gnd. 9. The process according to any of clainms 1 to 8,
wherein the pql cpating, conprises al kal i tal, silicates, t al

hydr oxi des, et 40 1§ 80 ht by welch} ofialer ks sRlUihaYings Walst anend! The
process accor dramy40 ¢o 80%ibmvesighther ei n t he pol yner coating is obtained by

m xi ng & rom 4G:dn928% 6@ phrds byw@@hgdsﬁa @5teﬁ?l‘é@é sdswcgéra@%mgca WhtePEoriéitiong a
90% by weight, 5 from20 to 60 parts by weight

wat er content of _fr 0 ta
of a water gl & Bé%g@ﬁﬁm?'ﬂ adyater content of fromO to 30% by wei ght
and from 5 to frin pdo #8 pbits e ingight of a polpwkeydispersios hevind arsotids/tarderd ofol i ds

content of friym 30 td S0RPpviigmei ght or by nmixing 10 from 20 to 95 parts by
wei ght of an al ym num hydroxi de suspensi on having an al um num hydr oxi de

content of frdth™¥d"¥8990% by weight, from5 to 40 parts by weight of a

pol ymel0 di sperfsirod0 k0P pgrtsiby weightofsaleminuar hydrexiga suspeosienbayigg ki ght . 15
aluminum hydroxide content of from 10 to 90% by weight,
from 5 to 40 parts by weight of a polymer dispersion having a solids content of

from 10 to 60% by weight.

15



