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Furthermore, expanded (for example US 3,817,669) and expandable
25 styrene polymers can be prepared by extrusion processes
(GB-A-1,062,307). EP-A 668 139 describes a process for the
economical production of expandable polystyrene granules (EPS) in
which the blowing agent-containing melt is produced by means of
static mixing elements in a dispersion, hold and cooling step and
30 is subsequently granulated. Owing to the cooling of the melt to a
few degrees above the solidification temperature, it is necessary
to dissipate large amounts of heat.

WO 98/51735 describes expandable styrene polymers which comprise
35 graphite particles and have reduced thermal conductivity, these
being obtainable via suspension polymerization or via extrusion
in a twin-screw extruder. The high shear forces in a twin-screw
extruder generally result in significant reduction of molecular
weight of the polymer used, and/or some decomposition of
40 additives such as flame retardants.

The cell number and foam structure obtained during foaming of the
expandable styrene polymers (EPS) are of decisive importance for
achieving ideal insulation properties and good surfaces on the

45 foams. EPS granules produced by extrusion can often not be foamed
to give foams with ideal foam structure.




45 foans. #PSPWaNul es produced by extrusion can often not be foaned to
give foans with ideal foam structure. PF 53647 2 It is an object of the
present invention to renedy the above-nentioned di sadvantages and to
- provi de an econom cal process for t production of expandable styrene
pol ymer granules of small granule siZze and uniform granul e size
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In order to obtain very small granule particles, the die swell
after the die exit should be as low as possible. It has been
25 found that the die swell can be influenced, inter alia, by the
molecular weight distribution of the styrene polymer. The
expandable styrene polymer should therefore preferably have a
molecular weight distribution with a polydispersity M,/M, of at
most 3.5, particularly preferably in the range from 1.5 to 2.8
30 and very particularly preferably in the range from 1.8 to 2.6.

The styrene polymers employed are preferably transparent
polystyrene (GPPS), high-impact polystyrene (HIPS), anionically
polymerized polystyrene or high-impact polystyrene (A-IPS),

35 styrene-a-methylstyrene copolymers, acrylonitrile-butadiene
styrene polymers (ABS), styrene-acrylonitrile (SAN),
acrylonitrile-styrene acrylate (ASA), methacrylate-butadiene
styrene (MBS), methyl methacrylate-acrylonitrile-
butadiene-styrene (MABS) polymers or mixtures thereof or with

40 polyphenylene ether (PPE).

To improve mechanical properties or thermal stability, the
styrene polymers mentioned may be blended, where appropriate with
the use of compatibilizers, with thermoplastic polymers, such as
45 polyamides (PAs), polyolefins, such as polypropylene (PP) or
polyethylene (PE), polyacrylates, such as polymethyl methacrylate
(PMMA), polycarbonate (PC), polyesters, such as polyethylene
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25 alcohols, ketones, ethers or halogenated hydrocarbons. Preference

is given to isobutane, n-butane, isopentane and n-pentane.

To improve foamability, finely dispersed droplets of internal
water may be introduced into the styrene polymer matrix. By way

30 of example, this can be achieved via addition of water to the
molten styrene polymer matrix. The addition preferably takes
place prior to the feed of blowing agent. Kneading elements or
static mixers can be used to achieve homogeneous distribution of
the water.

35
The amount of water added is selected in such a way as to give
the expandable styrene polymers (EPS) an expansion capability a,
defined as bulk density prior to foaming/bulk density after
foaming, of at most 125. A sufficient amount of water is

40 generally from 0.05 to 1.5% by weight, based on the styrene
polymer.

Expandable styrene polymers (EPS) with at least 9%0% of the
internal water in the form of droplets of internal water whose

45 diameter is in the range from 0.5 to 15 um form, on foaming, foams
with adequate cell number and homogeneous foam structure.
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expandabl e styrene pol yners (EPS) an expansion capability a, defined as
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of the glass transi efature I's no ne‘(cessagﬁ.i e die plate is

heat ed | east to the tenperature of the blow ng agent-containing
pol yst yr erthengpilat Tyely dvigbraeleculer-wheghti stysleacepptymanst @nablg the t he
range froml2&ihg df&E-alooteihivy styrene polymer melt to be conveyed

through the die plate at a temperature in the range from 140 to
300°C, preferably in the range from 160 to 240°C. Cooling into the
25 region of the glass transition temperature is not necessary.

The die plate is heated at least to the temperature of the
blowing agent-containing polystyrene melt. The temperature of the
die plate is preferably in the range from 20 to 100°C above the

30 temperature of the blowing agent-containing polystyrene melt.
Polymer deposits in the dies are thus prevented and salt-free
granulation ensured.

In order to obtain marketable granule sizes, the diameter (D) of
35 the die holes at the die exit should be in the range from 0.2 to
1,5 mm, preferably in the range from 0.3 to 1.2 mm, particularly
preferably in the range from 0.3 to 0.8 mm. Even after die swell,
granule sizes of less than 2 mm, in particular in the range from
0.4 tc 0.9 mm, can thus be set specifically.
40
Besides the molecular weight distribution, the die swell can be
influenced by the die geometry. Examples of suitable die
geometries are shown in Figure 1. The length (L) denotes the die
zone whose diameter corresponds at most to the diameter (D) at
45 the die exit. The die plate preferably has holes having an L/D
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a) polymerization of styrene monomer and, if desired,
copolymerizable monomers,

25 b) degassing of the resultant styrene polymer melt,
¢) mixing of the blowing agent and, if desired, additives

into the styrene polymer melt by means of static or
dynamic mixers at a temperature of at least 150°C,

30
d) cooling of the blowing agent-containing styrene polymer
melt to a temperature of at least 120°C,
e) discharge through a die plate having holes whose diameter
35 at the die exit is at most 1.5 mm, and

f) granulation of the blowing agent-containing melt.

In step f), the granulation can be carried out directly behind
40 the die plate under water at a pressure in the range from 1 to
10 bar.

The polymerization in stage a) and degassing in stage b) directly
provides a polymer melt for impregnation by the blowing agent in
45 stage c¢), and no melting of styrene polymers is needed. This is
not only more cost-effective but also gives expandable styrene
polymers (EPS) with lower styrene monomer contents, because the
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In order to improve the processing properties, the finished
25 expandable styrene polymer granules can be coated with glycerol
esters, antistatics or non-stick agents.

Examples:

30 Unless otherwise stated in the examples, the examples were
carried out using a blowing agent-containing polystyrene melt
comprising PS 158 K from BASF ARktiengesellschaft having a
viscosity number VN of 98 ml/g (M, = 280,000 g/mol, polydispersity
Mw/Mn = 3.0) and 6% by weight of n-pentane.

35
Example 1:

The blowing agent-containing polystyrene melt (6% by weight of
n-pentane) was conveyed at a throughput of 100 kg/h through a die

40 plate having 300 holes (diameter at the die exit (D) 0.4 mm,
corresponding to shape A in Fig. 1). The melt temperature was
160°C. The expandable polystyrene granules obtained had a uniform
granule diameter of 1.0 mm. Styrene monomer content was
determined as 400 ppm.

45



Exanpl es: ®0 93¢£ps otherwi se stated in the exanples, the exanples were
carried out using a blow ng agent-containing polystyrene nelt conprising
PS 158 K from BASF Akti engesell schaft having a viscosity nunber VN of 98
.mM/g (Mv = 280, 000 g/ nol, pol ydlspers_}aty Mv Mh = 3.0) and 6% by wei ght of

n-pentane. 35 Exanple 1: The bl owi ng ‘agent -contai ni ng pol ystyrene nelt (6%
by wei ght I5fcregspaet Hife Melstemnprafagearesultnddghpurediction ky/the hr ough a
di e 40 pl frenhdei dgad@Erhol es (di aneter at the die exit (D) 0.4 mm
corresponding to shape Ain Fi g. 1). The nelt tenperature was 160C. The
expandabl g—peystyrenre—granules—ebtatnedhad—a—unrtferm—grangl e di aneter of
1.0 mm St Hednetenpeamnre ofitant \/\gsrandelteerdilamedeasmdﬂo ppm 45 PF 53647 7
Increasih@g_The nell tenperature rgsulted in a reguctton tn thng granule

di aneter. |3°Relt temperature (Q) Glan¥ile dianeter (mm 1601.0 §800.8

12000. 65 19gfxanpl e 2: The bl ow nggagent -contai ni ng pol ystyrepe nelt (6% by
wei ght of r=pentane)—was conveyet—at—a throughput—of—166—kgrh t hrough a
die plate2BBving 300 holes (diangPefSat the die exit (D) 0.4|nm 15
corresponding to shape Ain Fig. 1). The tenperature of the nmelt and the
di e pl at® Ruatpleakh 200C. The expandabl e pol ystyrene granul es obtai ned had
a uniformgranule dianeter of 0.65 mm 20 25 Melt tenperature Die-plate

Granul & diAEPY b4 ) ad<hLEBREA AP poT) o APOA%e80 709290 %e85me of

n-pentane) was conveyed at a throughput of 100 kg/h through a die
plate having 300 holes (diameter at the die exit (D) 0.4 mm,
corresponding to shape A in Fig. 1). The temperature of the melt
and the die plate were each 200°C. The expandable polystyrene
granules obtained had a uniform granule diameter of 0.65 mm.

15

20 |Melt temperature |Die-plate Granule diameter (mm)
{°C) temperature (°C)
200 180 0.80
200 200 0.65
25 (200 220 0.60
200 240 0.55
Example 3:

30 The blowing agent-containing polystyrene melt (6% by weight of
n-pentane) was conveyed at a throughput of 100 kg/h through a die
plate having 300 holes (diameter at the die exit (D) 0.4 mm, with
a conical inlet angle corresponding to shape B in Fig. 1). The
melt temperature was 180°C.

35
Inlet angle (a) Granule diameter (mm)
180° 0.8
90° 0.7
40
45° 0.65
30° 0.60
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" 2002200. 6GREHDD. 55 Exanmpl e 3: 30 The bl owi ng agent-contai ni ng

pol ystyrene nelt (6% by wei ght of n-pentane) was conveyed at a throughput
of 100 kg/h through a die plate having 300 holes (dianeter at the die exit

+ (D) 0.4 mMm with a conical inlet angle corresponding to shape Bin Fig.

1). The nelt tenperature was 180C. 40 Inlet angle (a)&Ganul e dianeter
(rmm) 1800.8 900.7 450.65 300.60 45 PF 53647 Exanple 4: 5 The bl ow ng
agent - cont ai ni ng pol ystyrene nelt (6% by wei ght of n-pentane) was conveyed
at a throughput of 100 kg/h through a die plate having 150 hol es (dianeter
at the di eﬁx%'g&e(p} 0.6 m). The nelt tenperature was 180'C. 10 is Die
shapeGa,_gu e dianeter (mm according to Fig. 1 B C0.72 Exanple 5: 20 The

bl ow ng "agent - cont ai ni ng pol ystyrene nelt (6% by weight of n-pentane) was
conveyed atheabipvoeg Rasntofonooikigich prhystgtene dedt (f4athy waighyg 450 hol es
(di amet er raipenhhanel) eveexiconted. £ EMchreegiRAPEILOQ ke IS tapeudh . a die mel t
t enper at urgl a4@ShdBohd" 1585 h30e 35 itk ¥ eLF Aty Aidi 8REL &) Tk NePelrnk

melt temperature was 180°C.

10
Die shape Granule diameter (mm)
according to
Fig. 1

15 B 1.1

C 0.72

Example 5:

20

The blowing agent-containing polystyrene melt (6% by weight of
n-pentane) was conveyed at a throughput of 100 kg/h through a die
plate having 150 holes (diameter at the die exit (D) 0.6 mm,
corresponding to shape A). The melt temperature was 180°C.

2 Additive Granule diameter (mm)
None 1.1
3% by weight of mineral oil 0.8

3p | 5% by weight of butyl benzyl 0.8
phthalate
5% by weight of 0.75
low-molecular-weight GPPS (My =

35 |5000)
Example 6:

Polystyrenes having the properties from Example 1, but with
different polydispersities Mw/Mn were employed. The blowing
agent-containing polystyrene melt (6% by weight of n-pentane) was
conveyed at a throughput of 100 kg/h through a die plate having
300 holes (diameter at the die exit (D} 0.4 mm, corresponding to
shape A in Fig. 1). The melt temperature was 180°C.

40

45



3% by wei g¢br 53647 neral oil 0.8 5% by weight of butyl benzyl 0.8 phthal ate
5% by wei ght of | ow nol ecul ar-wei ght GPPS (Mwv 0. 75 15000) Exanpl e 6:

Pol ystyrenes having the properties fromExanple 1, but with 40 different

- pol ydi spersities Mv Mh. were enpl oyed, The bl owi ng agent-containing

pol ystyrene nelt (6% by wei ght of n- D%nt ane) was conveyed at a throughput
of 100 kg/th thr a dig pl i s (dianeter at the die exit
(D) 0.4 mn ou.lﬁ)‘ﬂ%{;huudi e Lo%trgﬁggée[ &,’}%mﬁ%g?gbﬁtf Hhe nelt tenperature was
1800C. 45 |PF 5364¥ 9 5 MM MG anul e di.&eter (mm 30.8 20.6 1.50.5 Exanple
7: 0.1% by wei ght, of watgr and 6% byd/vesight of n-pepntane were added 10 to a
pol yst yr ene—velt+—{PS-158-1K)—andthe nuterial was—caofnveyed at a throughput
of 100 kg/|h through a dig plate havimgs300 holes (d¢liameter at the die exit
(D) 0.4 mm corresponding to shape Ain Fig. I). The nmelt tenperature was
160C. The gasiphant expandable polystyrene granul es had uniform granule
dianeter of 1.0 mm The 15 resultant granul es were expanded in a current of
steamto give foamparticles with a fine-celled foam structure which was
eval uat anHePYaWﬁH%ﬁfoﬁé.te#h@%eﬁﬁ bRuretFh v PrefndRsutveset pdded 5

cel I s/ tvbree prRyat posnenmetlhe (B olfitek3 ohdi theemadkerinal erashadnveyed atet er
of 1.5 gym t2ohyhppt eoB:106XRGPh echroah he@batidteeXaePig tIvat h81880 by

wei ght of wRlGktWRSat 3dfledikOekie RF Y18 miB! dorrbiPoh8SHy @ snayeaRdap! e
p0|yStyrE”F%g. 1). The melt temperature was 160°C. The resultant expandable
polystyrene granules had uniform granule diameter of 1.0 mm. The
resultant granules were expanded in a current of steam to give

foam particles with a fine-celled foam structure which was

evaluated under a microscope. The cell number was from about 4 to

4.5 cells/mm. More than 90% of the droplets of internal water had

a diameter of 1.5 um.
20

15

Example 8:

Example 7 was repeated, except that 0.6% by weight of water was
added to the polymer melt. The resultant expandable polystyrene
granules had uniform granule diameter of 1.0 mm. The resultant
granules were expanded in a current of steam to give foam
particles with a fine-celled foam structure which was evaluated
under a microscope. The cell number was from about 8 to 8.5
cells/mm. More than 90% of the droplets of internal water had a
diameter of 10.5 um.

25

30

Example 9:

6% by weight of n-pentane, 0.3% by weight of a polystyrene-maleic
anhydride graft copolymer as dispersing agent, and 0.8% by weight
of silver metal pigment, based in each case on the polymer melt,
were added to a polystyrene melt (PS 158 K), and the material was
conveyed at a throughput of 100 kg/h through a die plate having
300 holes (diameter at the die exit (D) 0.4 mm, corresponding to
shape A in Fig. 1). The melt temperature was 160°C. The resultant
expandable polystyrene granules had uniform granule diameter of
1.0 mm. The resultant granules were expanded in a current of
steam to give foam particles with a homogeneous foam structure.

35

40
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25 granul as heggami form granul e dianeter of 1.0 nm The resultant granul es

were expanded in a current of steamto give foam particles with a
fine-celled foam structure which was evaluated under a m croscope. The

«cell nunber was fromabout 8 to 8.5 ells/mm Mre than 90% of the

droplets of internal water had a 3018 ameter of 10.5 m Exampl e 9: 6% by
wei ght of n-pentane, 0.3% by wei ght of a polystyrene-naleic 35 anhydride
graft copol yner as dispersing agent, and 0.8% by weight of silver netal

pi gment, hasegienieach case on the polymer nelt, were added to a

pol ystyrene nel t (PS 158 K), and the material was conveyed at a throughput
of 100 /h throu di e plate havin 30 ol.es (dianmeter at_the die exit
(D) "0 4 Sriamin o d R Rbod e iRe DR o0 £ B Fe L9 o SPbhte Sl 6
was 160C. CFReIr ésamramtandeﬂp&ﬁd@)blwelﬁbrcygfyqaremlogﬁénmeayi HEPeREing m
granul e diayeitewené addddl.nThe Thesulesuitt arpamdanis pslyeterenepgndadles a

current ofhabLBabiR GHafRIEOATMANY Gres . ¥i i dhd)JEROCHAM MO BLS UCt ur e.
45 PF 5364&&%?89%1‘%&0?0?%3%&} %awgﬁéi%g)q\gttﬁdh&%%f&%utsh?Ealq 8% by

wei ght of pr gmen organosi | ane as
di sper sthFtAGENT ner e added. The resul t ant expandabl e pol ystyrene granul es
had uni form granul e dianmeter of 1.0 nm and were expanded with a current of
steam to ginampfleamiparticles wi th honobgenous foam 10 structure. Exanple 11:
A pol yner mslt conprising blow ng agent (polystyrene with a 15 vi scosity

nunber WN 0 / V. and
pol ydi s I’SI EW#IQ C%&'gggs aﬂ%eb %Egmg{”&ﬁ% (341‘01%t Qneof;% onveyed
at a th "g 15¥ %‘C)‘bbq{ M BE 9 aavg’f 7 - e%lf‘ of"l" ated,
adj ust abl el oR90r géne} a(rsitapﬂy%spenﬁltwpwe@@upé bdutantB@ bhy ) veiadugh a
di e pl at e thaeintgn8)Owam |lcenvPedd 4t 0 .thronyopanetfe3doat kg he ki eragxpf.aThe
(r]I es ;JI t gn: @mndgbbglvét)%mt Yi ENeeHed)Ub8SudBchb e RNhEOW P |(Gkarslag
istributi a i I m
3 3o Bl i i, At e sl
30 panda
polystyrene granules had a narrow particle size distribution, B80%
of the particles having a diameter in the range from 0.62 to 0.8

mm. The residual monomer content was determined as 325 ppm.

25
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" 35 40 45 Ryp 53fgd 11 W claim 1. A process for the preparation of

expandabl e styrene polyners 5 having a nol ecul ar wei ght MNVof greater than
170, 000 g/ nol, which conprises conveying a bl owi ng agent-containing styrene

- polymer nmelt having a tenperature of _.at | east 120C through a die plate

with hol es whose diameter at the dieléxit is at nost 1.5 nm and
subsequently granul ating the extrudate. 10 2. A process as clained in Caim
1, wherei wWd dagexpandabl e styrene pol ynmer has a nol ecul ar weight in the
range from 190,000 to 400,000 g/nmol. 15 3. A process as claimed in claim1l
or 2, wherein n I pol [ nol h

di str| but |1§n t#agﬁ.ogégg Q&b tgl é%g%aetlﬂ%v/ e¥p§r%da%le s§§§er?e p\gﬁy%r%cess as
clainmed ?n any? a(Yrté' oft ‘E‘F]aﬁ‘%/'\;laf pelght WNePél FIHET 5028t Yt &R0 8l Pk

enpl oyed is trenishacenpr sy soprentng GPRIpwing podntpaentporing wtefﬁen(z HI PS),
an acryl onit rpdigmeunt adi € revihyr eneefmnatie (Bt leakyr enECathybogh ta il e

(SAN) or am )ﬁllér gl'egérﬁﬂfh Qfol%t Phof0| MiRbeRYt ene t‘ﬁlteh%'ie(g:?@ 1525t5 A
process as cl IQ ﬁﬁy su s%éa%ggi%ngrgnulatl r%he exg%u aé@M ng

agent - contalnlng styrene po rrses onbgeneous
distrib®ion, from2 to lo%by wei ght of one or nore bl ow ng agents

sel ected f2omA lrrogesapas angiigedngn o?lBian dl,i phexrdin Hyheér ospamdaislenavi ng from
2 to 7 carbon styreme palymdolhas kehonesilagt heighorimahegeandedronm
hydrocarbons. fi0,h0B" 6€50 AD0ChAaHEI in any one of claims 1 to 5 wherein
the bl ow ng agent contai ning styrene polynmer nelt conprises 35

pl asticizers, such as mneral, oils, oligoneric_styrene ol yners and

pht hal at®s3+ i f* BFOFEPE | BN LhaiMeAe 1R Sk ™ foRY o gH&T&1N0 BYERAGRP e based
on t he styrenetysepgepolyme hasoaenelenylarawabght rdighaibpt hor chayfingl ains 1
to 6, wherein pddibpebs Dy My /Hgeot - £OMostNBRE. St yrene polyner nelt is
conveyed through the die plate at a tenperature in the range from 140
4. A process as claimed in any one of claims 1 to 3, wherein the
20 styrene polymer employed is transparent polystyrene (GPPS},
high-impact polystyrene (HIPS), an
acrylonitrile-butadiene-styrene polymer (ABS),
styrene-acrylonitrile (SAN) or a mixture thereof or with
polyphenylene ether (PPE}.
25
5. A process as claimed in any one of claims 1 to 4, wherein the
blowing agent-containing styrene polymer melt comprises, in
homogeneous distribution, from 2 to 10% by weight of one or
more blowing agents selected from the group consisting of
30 aliphatic hydrocarbons having from 2 to 7 carbon atoms,
alcohols, ketones, ethers or halogenated hydrocarbons.

6. A process as claimed in any one of claims 1 to 5, wherein the
blowing agent-containing styrene polymer melt comprises
35 plasticizers, such as mineral oils, oligomeric styrene
polymers and phthalates, in proportions in the range from
0.05 to 10% by weight, based on the styrene polymer.

7. A process as claimed in one or more of claims 1 to 6, wherein

40 the blowing agent-containing styrene polymer melt is conveyed
through the die plate at a temperature in the range from 140
to 300°C.

8. A process as claimed in any one of claims 1 to 7, wherein the
45 die plate is heated at least to the temperature of the
blowing agent-containing polystyrene melt.



to 300C. &F A3zgaxess as clainmed in any one of clains 1 to 7, wherein the
45 die plate is heated at |east to the tenperature of the bl ow ng
agent - cont ai ni ng pol ystyrene nelt. PF 53647 12 9. A process as clainmed in
-any one of clainms 1 to 8, wherein thgzdi aneter (D) of the die holes at the

die exit isinthe range from0.2 t0"1.2 mm 5 10. A process as _clained in
any one of?-cl & BEotesp & iRérednin Hay are of feimgs 1hep ok HRGTRINaHE/ D
rati o (| engt hdilanebért () ofi ¢heotss heleseati gnetdie egitespomdshat ramge t o
the dianeter fabmtbezdi® €% tm.to the dianeter (D) at the die exit) of at

| east 2. 10 11. A process as clainmed in any one of clains 1 to 10, wherein

the di a\r;&etg)r (Eé of the holes at the die_ent ance of 1tge §iie pl atetis at
| east twl ¢e "ad BFESESRST F 2T E et P PDP gt Ot He'21diSe LekP 7 T8I0 A RE ocess
as clai med i nddfyPdate dtac|hgilpg hatigqan WhBreatio thenatlk Gilacd KBS hol es
havi ng a coni cdle znhet widse dnanetext coaamgbpord®fatl @estt hantHeB@iapotd. A

process as cl aitmede ai@nkidnetof tigd alidmetet O(dR atVitdeetile ddid)dog ptate has
hol es having agQpigal outlet with an outlet angle P of less than 90. 14.
A proc&:i as claimed in any one of clainms 1 to 13, wherein 25 the die
pl ate hol es having different exit dianmeters (D). 15. A process as
cl ai med i ftlan &FECBES cAmiGkgired oln An¥\RELePh CiH@SHLohP NP ad®¥¥EedBnt ai ni ng
styrene pol ynethendliiemeoempr(iidesf thédSdleslab% by diei ghtrehcevatferthebdied on
the styrene 3@iRekyABrat Ubash PWOEESE f@eathgs prRpAiankesr ofp)eapanHabl e
styrene pol yngy;s chaying a nol ecul ar wei ght Mv of greater than 170, 000
g/ nol , 1gorrpri sing the follow ng steps: 35 40 a) polynerization of styrene
nononer-and, if desired, copolynerizable nononers, hb) degassing of the
resul t ant %ﬁﬁnaeﬁ€°58ﬁ§n%ﬁ qﬁglp?d in any one of claims 1 to Il, wheTrein

the die plate has holes having a conical inlet with an inlet

angle o of less than 180°.

20 13. A process as claimed in any one of claims 1 to 12, wherein
the die plate has holes having a conical outlet with an
outlet angle P of less than 90°.

14. A process as claimed in any one of claims 1 to 13, wherein
25 the die plate has holes having different exit diameters (D).

15. A process as claimed in any one of claims 1 to 14, wherein
the blowing agent-containing styrene polymer melt comprises
0.05 to 1.5% by weight of water, based on the styrene
30 polymer.

16. A process for the preparation of expandable styrene polymers
having a molecular weight Mw of greater than 170,000 g/mol,
comprising the following steps:

35
a)} polymerization of styrene monomer and, if desired,
copolymerizable monomers,

b) degassing of the resultant styrene polymer melt,
40
c) mixing of the blowing agent and, if desired, additives
into the styrene polymer melt by means of static or
dynamic mixers at a temperature of at least 150°C,

45 d) cooling of the blowing agent-containing styrene polymer
melt to a temperature of at least 120°C,



c) mxing PF 33&4bl owi ng agent and, if desired, additives into the styrene
polymer nelt by neans of static or dynamic mxers at a tenperature of at

| east 150C, 45 d) cooling of the blow ng agent-containing styrene polyner
snmelt to a tenperature of at |east 12 PF 53647 13 e) discharge through a
di e plate having hol es whose di anete at the die exit is at nost 1.5 mm
and f) granul &) HSEPateR WIEHIRge adntpledat having hedes. wBose diangtecess as
clained in claimi theedie resittefisf ptimsostarl.iSesm, oarid di rect|y behind the
die plate under water at a pressure in the range from1l to 10 bar. 10 18.

An-expandabl e 5f ¥:afg1ROlR: LRESh1GRH @gghe-@cynta%lﬂéo as cl aimed

in clai conprises at nost styréné nononmers. 19. An
expandab e styrene pol ymer (EPS) having a nolecular weight 15 Mv of nore
t han 170, 000 df M3Ioceqpi @h Toipersés ¢k 505whereins &gy fiki Yhicagtipdt er nal
water. 20. An expdidedtky stefriadetpel gierpleERSinder clazietredt i & prdetisnra?,

wherein at | east t9@% 8hgd ha-drtiegpalo Wadrer is present in the 20 form of
i nternal water droplets havi ng a dianeter in the range fromO0.5 to 15 m

21. An i pﬁgr;dabl e stgrene poI éEPS as_clainmed in claim19 or

whose e % dif EXpapitid §nﬁt er12§PS??@?lnﬂhlﬁx%nﬂéﬁolpé’%???ene
pol ymer ( EPS) aeﬁscélaaiﬂﬁ%dlli rFlarW‘ &6, whidhhgomprises Bt whsth5eGkapm ofe form
of granul es hatmgne mohemetser of fromO0.4 to 1.8 mm 30 23. An expandabl e
granul ated styrene polyner (EPS) as claimed in claim22, which has a bulk

density of,qat Apst, ZPQag{é %@engg ’}d%iﬁ Sﬁé’vﬁ p%o%”%ﬁlaf %@?Ey

cl ai medlgn any, of r5es ¥

wei ght 5 of ﬂﬁ %ﬁeﬂ?E? nA% 1 Whl h comprlses from to
1. by weight of 1nternal water.

20. An expandable styrene polymer (EPS) as claimed in claim 19,
wherein at least 90% of the internal water is present in the
20 form of internal water droplets having a diameter in the
range from 0.5 to 15 pm.

2l. An expandable styrene polymer (EPS) as claimed in claim 19 or
20, whose expansion capability o is at most 125.
25
22. An expandable styrene polymer (EPS) as claimed in any of
claims 18 to 21, which takes the form of granules having a
diameter of from 0.4 to 1.8 mm.

30 23. An expandable granulated styrene polymer (EPS) as claimed in
claim 22, which has a bulk density of at most 700 g/l.

24. An expandable styrene polymer (EPS) as claimed in any of
claims 18 to 22, which comprisesg from 0.01 to 30% by weight
35 of pigments.

40

45



