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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 cbtained 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.
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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 (BIPS), anionically
polymerized polystyrene or high-impact polystyrene (A-IPS),

35 styrene-o-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 therecf 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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such as aliphatic hydrocarbons having from 2 to 7 carbon atoms,
25 alcchols, ketones, ethers or halogenated hydrocarbons. Preference
is given to isobutane, n-butane, isopentane and n-pentane.

To improve foamability, finely dispersed droplets of intermnal
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 expansiocn capability «,
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 90% of the
internal water in the form of droplets of internal water whose

45 diameter is in the range from 0.5 to 15 pm form, on foaming, foams
with adequate cell number and homogeneous foam structure.
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styrene poj WEhoebE 4P RELLENVEYSL) JieroBcheddiRiphate at a tenperature
in the range from 140 Yo  300C, preferably Fnﬁ'ﬁ‘e rpgngjlen from 160 to 240C.

Cooling®into the 25 region_of the glass transition tenperature i s not
necessary. he relatively high-molecular-weight styrene polymers enable the

blowing agent-containing 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, particularily
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 to 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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pol ymer nelt,
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
o d) coecling 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 alsc 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 ceoated 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 Aktiengesellschaft 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.
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-In order to inprove the processing properties, the finished 25 expandabl e
styrene po‘?‘g"/rrg&@?anul es can be coated with glycerol esters, antistatfrs2000
non-stick agents. Exanples: 30 Unless otherwi se stated in the exanples, the
exanpl es were carried out using a bl ow ng agent-containing pol ystyrene nelt
“conprising PS 158 K from BASF Aktienggsel | schaft having a viscosity nunber
VN of 98 mdebMing 288, R0Q gerPbrafifleyHoSRCLSA tih MMebicEich On and 6% by
wei ght of JrPEALARES Spe;£Exanpl e 1. The bl owi ng agent-containing pol ystyrene
melt (6% by wei ght o?l n- pent ane) 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 corregpendi pmpathape Ay N Fiigrathie ThaanRlet Bﬁqperature was 160C. The
expandab% g—potystyrene—granutes—ohtai-ned—had—auniform—granuHe di aneter of
1.0 mm St|¢f8ne nononer content wds-Odeterni ned as 400 ppm 45 PF 53647 1 4
DEC 2006 |{ghncreasing the nelt tegpgrature resulted in a redyction in the
gr anul e ditareter—5—MeHt—tenperatyre—{O—Ganwte—drareter—{wy 160 1.0 180
0.8 200 02658 10 Exanple 2: The hloeébng agent-contai ni ng pol yistyrene nel t
(6% by wei ght of n-pentane) was conveyed at a throughput of 100 kg/h
t hr ought® Ehasnpiel ate having 300 holes (dianeter at the die exit (D) 0.4 nm
15 corresponding to shape Ain Fig. 1). The tenperature of the nelt C and
the die plate re._ea 0 The. expandabl e pol yst yr.epe r anyl.es .obt ai ned
had a un FOIEOPYRn crd Rasone A0 @5@%%?1’569%‘?{%5‘“? (P Be ol
G anul e di'4i NEimyas (RVEERPet bt e TCEppRY A0t Y. &§/hobRr S 6. %58 25
200 220 0.m@atepobayipg(3®:; holes (diameter at the die exit (D) 0.4 mm,

15 correspending to shape A in Fig. 1). The temperature of the melt

Cf" and the die plate were each 200°C. The expandable polystyrene
' granules obtained had a uniform granule diameter of 0.65 mm.

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 conveyved 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
ag° 0.7
40
45° 0.65
30° 0.60
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- Exanple 3: 30 The bl owi ng agent-contai ning pol ystyrene nelt (6% by wei ght of
n- pent ane) PRa836&hveyed at a throughput of 100 kg/h through a die pl0E 2006
having 300 holes (dianeter at the die exit (D) 0.4 nm with a conical inlet
angl e corresponding to shape Bin Fig. 1). The nelt tenperature was 180C.
35 Inlet angle (a) Ganule dianeter (gn) 180 0.8 90 0.7 40 45 0.65 30
0.60 45 PF 53647 1 4 DEC 2006 8 Exanple 4: 5 The bl owi 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 holes (dianeter at the die exit
(D) 0.6 mMm). The nelt tenperature was 180C. 10 Di e shape G anul e di aneter
() accolﬁ%ﬁmfgleté Fig. 115 B 1.1 CO0.72 Exanple 5 20 The bl ow ng

agent - cofit ai ni ng pol ystyrene nelt. (6% by wei ght of n-pentane) was conveyed-"
at a thr oughd1oefing 08gkd! lednta@HUNg pdliyetypbad endlavi(ag bpOwdndias ofdi amet er

at the di e, exdiid) 00 éBHveg%Br 5@8@%@0@%&s&@%o#\)(géiﬁhehf@igth Legpgr at ur e

was 180C. DE E{X itf‘f’%& by vvel ght

m neral oi 7% tl ve Jggd’i °leﬁ’t (gfa%ett '—’Iilie?:'lzylépjda §Xl5h

of 0.75 melt temperature was

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

15 B 1.1

C 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.

25
" |Additive Granule diameter (mm)

None 1.1
3% by weight of mineral oil 0.8

30 |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
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-l ow nol ecul ar-wei ght GPPS (Mv = 35 5000) Exanple 6: Polystyrenes having the
properti esPFr 8@6Bdanple 1, but with 40 different pol ydi spersities Mu BRC 2006
were enpl oyed. The bl owi ng agent-containing polystyrene nelt (6% by wei ght
of ‘n-pentane) was conveyed at a throughput of 100 kg/h through a die plate
"having 300 holes (dianmeter at the di@exit (D) 0.4 mm corresponding to
shape A i nfFg—1)—TFThe nmett—tenperature—was—186€—4p PF 53647 1 4 DEC 2006
9 Mv Mh G anul e M#/¥Ret er  (nm) Granylegdigmeter 5(mm)5 0.5 Exanple 7: 0.1% by
wei ght of mwater and 6% by|wei ght of ngppgntane were afgded 10 to a
pol yst yr ene—rett—(PS—-158—K—and—thenater+at—was—conyeyed at a throughput
of 100 kg/h through a dielplate havin§-800 holes (djaneter at the die exit
(D) 0.4 @ corrgspondingjto shape A ijjng Fig. 1). The nelt tenperature was
160C. The ¥fesuttant—expandabte—poelystytrene—granutes' had uni form granul e
di aneter of 1.0 my. The 15 resultant granules were expanded in a current of
steamto g%%mp{ffo'am particles with a fine-celled foam structure which was
eval uated under a mcroscope. The cell nunber was fromabout 4 to 4.5
cell s/mm RBbie bhareid®¥ of vaeerdropgl 6% sbyfwainther ndl nvedreraneadera akidetet er of
1.5 pm 180tExanpdeysEyrexanpdEr 7 psassseppaiey thex aepér idatvwad. 6%nbyyawight of
vater was agged, e PobY B /HTehtoudiNe rﬁ%ugtlﬁﬂé kxPaifabbenpplystyrene
25 granul s had AN T.Qr T g1 Sdi ABFUETy Gl IO Lo IE: 94! LaDL, of Al es
wer e expan et in a current ot Steamto gl ve 'f oam P11 El%s o a
fine-cel |l el Poah stTFcMElE HRTRST akHSe VAT %S - "ﬁh‘ge‘fe%‘%ﬁaﬁo%ﬁ?}@abﬁﬁe cel |
nunber wasPPIVFREIRNG 9ganples hadcapifprm gnvsudet HapAngoss off 1he Wropihet s of
i nt er nalSwaesul et ayraddlds amete exphnddd Smpma cGriEgatpbe tea@dtbygive ght of
n{ﬁ'ent ane, rOam%dnt \leghtvioh 2 fARkYsbyI&Nerd@ @t€ucture which was

B 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

Example 8:

Example 7 was repeated, except that 0.6% by weight of water was
added to the polymer melt. The resultant expandable polystyrene
25 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
30 giameter of 10.5 pm.

(;” Example 9:

6% by weight of n-pentane, 0.3% by weight of a polystyrene-maleic
anhvdride 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. l1). The melt temperature was 160°C. The resultant
expandable polystyrene granules had uniform granule diameter of
1.0 mm. The resultant granules were ekpanded in a current of
steam to give foam particles with a homogeneous foam structure.

35
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-35 anhydride graft copol ymer as di spersing agent, and 0.8% by wei ght of
silver net &F %-’gﬁﬂ%t based in each case on the polynmer nelt, were addggh 106
a polystyrene nelt (PS 158 K), and the material was conveyed at a
throughput of 100 kg/h through a die plate having 300 holes (dianeter at
the die exit (D) 0.4 mm correspondingoto 40 shape Ain Fig. 1). The nelt
tenperature was 160C. The resultant expandabl e pol ystyrene granul es had

uni formgranul e dianmeter of 1.0 mm The resultant granules were expanded in
a current (HX séeagggo give foamparticles with a honbgeneous foam
structure. “A5PPE 53647 1 4 DEC 2006 10 Exanpl e 10: 5 Exanple 9 was

repeat ed except that 0.8% by weight of a gold netal color pignment and 0. 3%
by wei ght5 dfxagipdandsvasrerasted sgrgentnghaggen® vy eredditdof Thaaldsaetaht
expandabl e qudloyspygedret ginagnal. 288 bhagkighicl Of ngratuslid adeaaet @spefirsinG nm and
were expangg@n¥ {Brd adddd.ehe Ofe Sil182ML exgaﬂ&aﬁl%a@o@%&yﬁé@é dMahliles

horogenous J. a1 P8k FGhitne. ai SATE BrlL: o AwPAlNTeLre %ﬁm \,51Ag, bl oW ng

t | yst t
e YRR At 508005 i A Lar gl 26EDRA BPSE ang

6% by welQHErgFtuRepent ane) was conveyed at a throughput of 300 kg/h by way
of a start-up valve with oil-heated, adjustable constrictor (start-up nelt
pressure abmaimpl801ibar) through a die plate having 300 holes 20 with 0.6 mm
dianeter at the die exit. The resultant expandabl e polystyrene granul es had

a narrow r yviong a di anmet er
a navrov p%e gﬁ %%9231 C%B.EEPL«' ”ﬁ% %‘QSQ eﬁ @ﬁ%&%t?k&ée% H \%as
det er mi gt VAEC8854R 5,45V BES 6 AP SF A S BEYe S5 M1 3¢ e
c|@| m 1. A9;9rr868s§/mf&r atnﬁepailb%mﬁn%ﬁsroﬂw@kpaﬁdabve and, 6én Y pue it 1 5
havi ng a nol-peukane weiaghtcoWepéd et ehrphampuity f0G00gkgoh by way of a

start-up valve with oil-heated, adjustable constrictor (start-up

melt pressure about 180 bar) through a die plate having 300 holes

20 with 0.6 mm diameter at the die exit. The resultant expandable

polystyrene granules had a narrow particle size distribution, 80%

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
30
35

40

45



whi ch conprises conveying a bl owi ng agent-containing styrene polynmer nelt
having a t 8p&3&4Tre in the range from 140 to 300C through a die pl aﬁ@ﬂ‘ﬁi{itﬂmﬁ
hol es whose dianeter at the die exit is at nost 1.5 nmm and subsequently
granulating the 10 extrudate. 2. A process as clainmed in claim1, wherein

t he expandabl e styrene pol yner has aimol ecul ar weight in the range from
190, 000 to 400,000 g/nol. 15 C 3. A process as clainmed in claim1l or 2,
wherein th%eeéSQMQN e styrene polynmer has a nol ecul ar weight distribution
having a polydispersity Mv Mh of at nobst 3.5. 20 4. A process as clained in
any one of claims 1 to 3, wherein the styrene polynmer enployed is

t ranspar entl -poPyBE§eeFe {oGPbRY, Prepayitiepact ¢R AenstyrpEs)polypers

acryl oni t5ri | e- bavadg emencliegnéae wol girte My ( ABIreatsty kbar- BT M0dnigymol e ( SAN)
or a mxture thaienfcsipniised 2onpo)mhenplenenetdiphc(BBi}aidind\ spyeenss as
claimed in any gRenof fdidl BBvinkOa denpeheliPe LI 1)) 2WHBE AASNI@ORLAI NI NG
styrene pol ymeiogel i CQURL $68; 1] o A0IPALNEOS, dhall  BILIAN, Liome to 10%
by wei ght of oneg or % Pe” bl Owiing agent s Selected Tromthe group

consi sting of Yafi pRAEi*® RFdPBEarb §‘g'ha9Pﬂgs‘F1Pscﬁﬂ“§“Fc}Y79’é%fﬁ‘b]cﬂP-é’tgoﬁE?

al cohol S0 ket or&srudatrer s or hal ogenat ed hydrocarbons. 6. A process as
claimed in any one of clains 1 to 5 wherein the 35 blow ng

agent - cont @i.ni RYpsbysLN PR YiREQ "B to1GQRPN | SPferdiimshbCo#Sdfdanikch as _
mneral oils, SLLOONETISyRLK BBE o ARLIERS ANk BH N3l BheSraide RRROTt] ons 0
t he range from1 9? tto % Bégwehg?t, based on" the styrene polyner. 40 7. A
process as cl aimed % Shé %y re ‘claime 1 to 6, wherein the bl ow ng

agent - cdit ai ni ng styrene polymer nelt is conveyed through the die plate at
a tenperat dre Anproeesmegeclpimed 6n dleipdd@r 45 MheB8éy 7the ,4pEOdRD0E 12
8. A process astgremerggbliymeanjiaone mflechdbfswdidia Aiswhébetion havidgeapl at e

is heated at | @3sydishdhe thyenRenatéd etofokBes. | owi ng agent - cont ai ni ng
pol ystyrene nelt. 5 9. A process as clained in any one of clains 1 to 8,

wher ei n 2tohﬁ .

A process as claimed in any one of claims 1 to 3, wherein the
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

25 polyphenylene ether (PPE).

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 cne or

30 more blowing agents selected from the group consisting of
(:j 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
35 blowing agent-containing styrene polymer melt comprises
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.

40 7. A process as claimed in one or more of claims 1 to 6, wherein
the blowing agent-containing styrene polymer melt is conveyed
through the die plate at a temperature in the range from 160
to 240°C.

45



"diameter (D) of the die holes at the die exit is in the range fromQO0.2
1.2-nm 10PFAS3P8dess as clained in any one of clains 1 to 9, whereild fﬂﬁfemﬁ
10 die~plate has holes having an L/Dratio (length (L) of the die zone,
.whose di aneter corresponds at nost to the dianeter at the die exit, to the
dianeter (D) at the die exit) of at 12ast 2. 15 11. A process as clained in
any one of g¢l annprdcds® 38, cYabiR] An bhe shergr enallky Dftd g hakesiattHde die
entrance of thﬁlg'ﬁlat%' %ehééte"é Ateiéksév%&ecréstgﬁﬁéiaﬁ&é%‘% dihameter (D) at

the die exit Lo | n e of clainms 1 to 11,
wherein the dngwﬁrgﬁ agﬁa Tigl?tas% |ﬁ {2 chr%n%a?ﬁ ?ﬁret with an inlet angle

a of less than 180 13. A process as clal med in any one of clains 1 to 12,
wherei n 528.t hd efecasisape fbaingsd do RAVi PRE PLccAREAs butd & Whekedn thaut| et
angle (3 of | edsamdtar 90) ¢4.tHe priecbsieasatcithienddei exainyisornia thectangs 1 to
13, wherein theofli® Ppkat €. pammhol es having different exit dianeters (D).

30 15. A process as clained in any one of clains 1 to 14, V\/nerein the

bl owi ng ag ontalnln styrene mer nelt. c ri ses 05.to 5% b

vet gt o it of Pty 85 H AR A SR Lod o S39RRS SF S b Bublely VA

pr epar attPon of dé@(ﬁﬁd’&bpéss‘ﬂ%%é‘aﬁépﬁnﬁSL/%éT\?ltﬁS él‘ﬁ'%ﬂ*ébdlldr ofeFiht MN of
greater than 130e 0B0wey/ wbbse ¢dinnstiesi ngri¢rpdnslsl ehi nossttepsheiGiapeter

pol yneri zati onabftisd Wienexfropoperchandianétaegionedt thophiey rariitsabfeat
nononers, b) degassiong of the resultant styrene polymer nelt, 45 PF 53647 1
4 DEC 2006 13 c) m'xi ng of the blow ng agent and, if desired, additives

toth t. b f t t
|n Oeraﬁari\ trn? SEB ast aiSﬁif r%é/ddrreag?}ﬁ)wbes& tcﬁrg‘lﬂ?ogny ar?éjce ég‘(%fsft‘gl n?ng
(;pene pol ynefhe r?é‘laﬁnettSra(]t:br&J%rté’teuhelﬁ att 'qhéagﬂel?@@ance of the die

plate is at least twice as great as the diameter (D) at the
die exit.

20 12. A process as claimed in any one of claims 1 to 11, wherein
the die plate has holes having a conical inlet with an inlet
angle o of less than 180°. '

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

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

30
(:; 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
polymer.
35

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:

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

b) degassing of the resultant styrene polymer melt,
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‘e) di schar%e throu_,gh a die plate having hol es whose dianeter at the die
exit is at mm and 10 f) granul ation of the bl ow ng 4 [LEC 2006
agent-containing nelt. 17. A process as clainmed in claim15, wherei }‘1 sﬂtgp“}
sis carried out directly behind the die plate under water at a pressure
in the range from1 to 10 bar. C 18. A8 expandabl e styrene pol ynmer (EPS)

obt ai nabl e by thempkOELST 88 BIAWIRM sigBnél ahd) L& deBieba cmiiitSessat nost
500 ppm of styreng, @nﬁq@r&yrggeégol Ie>1<ﬂg§1gd %‘éeaﬁ%y ?ngt plymgyr (EPS)

havi ng a nol ecul ar € N conpri ses
from0.05 to 1.5% B’y et ght -of Fhte neapewg eﬂﬁ exp dabl e styrene
polymer (EPS) as clainmed in claim19, wherei n at | east 90% of the internal
wat er is35presedt) Faoling offo ke 0 L dvritrear Adenpatertaindphestyreng mylamgramet er
in the range fromm@ld to dlTeMpedft?de o agxpaaskablzo®styrene pol ynmer (EPS)
as claimed in claim19 or 20, whose expansion capability a is at nost 125.

22. An expandablyeasiuiang RAbYORK RS p38:8' ALUEH hB180%Rlce HidhEBel8 L0

21, which takes’t ul es h from
1.8 nm 23. An expgﬁdgﬁ?e&&% 3 af‘%dafs é‘né pofs 'rrearna‘{TEPS) as cl ai med |n
cl ai m 220 which has a bul k density of at nost 700 g/l. 40 24. An expandabl e
styrene pol ynef)( EP8)yulesiohapfethe rblawingf agetaiamta8ning 28 1twhi ch conpri ses
fromO0.01 to 30% by weight of pignents. 45
17. A process as claimed in claim 15, wherein step ) is carried
out directly behind the die plate under water at a pressure
15 in the range from 1 to 10 bar.
(i 18. An expandable styrene polymer (EPS} cobtainable by the process
as claimed in claim 16, which comprises at most 500 ppm of
styrene monomers.
20
19. An expandable styrene polymer (EPS) having a molecular weight
M, of more than 170,000 g/mol, which comprises from 0.05 to
1.5% by weight of internal water.

25 20. 2An expandable styrene polymer (EPS) as claimed in claim 19,
wherein at least 90% of the internal water is present in the
form of internal water droplets having a diameter in the
range from 0.5 to 15 pm.

30 21. An expandable styrene polymer (EPS) as claimed in claim 19 or
(jj' 20, whose expansion capability o is at most 125.

22. An expandable styrene polymer (EPS) as claimed in any of
claims 18 to 21, which takes the form of granules having a
35 diameter of from 0.4 to 1.8 mm.

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

40 24. An expandable styrene polymer (EPS) as claimed in any of

claims 18 to 22, which comprises from 0.01 to 30% by weight
of pigments.
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