PF 59046 1 Elastic particle foam based on pol yol efin/styrene pol yner
mxtures DPesfyghgtion 5 The invention relates to thernoplastic particle
foanms whi ch have cells having a nean ﬁell size in the range from20 to 500
pmand in which the cell nenbranes have a nanocellular or fibrous structure
havi ng pore or fiber dianmeters below 1500 nm and also to processes for
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35 nul ti phésergmekyingr m xtures which conprise bl ow ng agent and have domai ns
in the range from5 to 200 nm The domains preferably conprise core-shell
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expandabl e g NSHARPAERS thérridBla¥iSolymer beads. The polymer beads comprise mixtures
of styrene polymers and other thermoplastic polymers and can be obtained by melt
impregnation and subsequent underwater pelletization under pressure.
25
Furthermore, elastic particle foams comprising expandable interpolymer particles are
known (e.g. US 2004/0152795 A1). The interpolymers can be obtained by
polymerization of styrene in the presence of polyolefins in agueous suspension and
form an interpenetrating network of styrene polymers and olefin polymers. However,
30 the blowing agent diffuses rapidly out of the expandable polymer particles, so that they
have to be stored at low temperatures and display satisfactory foamability for only a
short time.

WO 2005/092959 describes nanoporous polymer foams which can be obtained from

35 multiphase polymer mixtures which comprise blowing agent and have domains in the
range from 5 to 200 nm. The domains preferably comprise core-shell particles which
can be obtained by emulsion polymerization and in which the solubility of the blowing
agent is at least twice as high as in the adjoining phases.

40 It was an object of the present invention to provide expandable, thermoplastic polymer
particles which have a low blowing agent loss and a high expansion capability and can



parti el es which have a | ow bl owi ng agent |oss and a hi gh expansion

capabi |l i ty ppydog@n PF59046 2 be processed to give particle foans having a
high stiffness and at the same tine good elasticity, and also a process for
produci ng them W have accordingly found the above-descri bed thernopl astic
particle foans. 5 The thernoplastic pardicle foans preferably have cells
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particles to produce foam particles and d) fusing the prefoaned foam
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comprising

A}  from 45 to 98.9% by weight, in particular from 55 to 89.9% by weight, of a
styrene polymer, in particular polystyrene,

BY  from 1 to 45% by weight, in particular from 4 to 37% by weight, of a polyolefin, in

25 particuiar polyethylene, and

C) from 0.1 to 10% by weight, in particular from 3 to 8% by weight, of a

hydrogenated or unhydrogenated styrene-butadiene block copolymer.

The thermoplastic particle foams of the invention can be obtained by a process which
30 comprises
a) producing a polymer mixture having a continuous phase and a disperse phase
by mixing two incompatible thermoplastic polymers and, if appropriate, a
compatibilizer,
b) impregnating this mixture with a blowing agent and pelletizing it to produce
35 expandable thermoplastic polymer particles,
c) prefoaming the expandable, thermoplastic polymer particles to produce foam
particles and
d)  fusing the prefoamed foam particles in a mold by means of hot air or steam at a
processing pressure which is kept sufficiently low for the nanocellular or fibrous
40 structure in the cell membranes to be retained and usually to be in the range
from 1.5 to 2.3 bar to produce particle foam moldings.



processi ng pressure which is kept sufficiently low for the nanocellular or
fibrous 4@@?04@ture in the cell menbranes to be retained and usually to be
in the range from1l.5 to 2.3 bar to produce particle foam nol dings. f
PF59046 3 In a further enbodi ment, the polyner mxture can, in step b),
firstly be pelletized and the pellets &n subsequently be after-inpregnated

with a bl oy | il ssure at
ol evat ed ti*’h%@f@%ﬁ?@b%ﬂ%%ﬂ%@%%ﬁfﬁ@&ﬁ?&%ﬂﬁ%fﬁégﬁ?-igﬁ%%sﬁ%% W ticles.
These can $fRYlGHGRNSELERAUESHY Be aterdfpeggnateday ¢ l§WMng agenbify ANASIUSEYS i ng

poi nt of t Ipbagolinder superbinospbéricprasize abdlavaleditethpeestuteytoasodyeeef oaned

pol ymer par.t ( : | ' ' ; field
of it t  pescin Eple BbARAERIC o8 gt SesBlen SioseRuriltR ot oRer ¥
slight Ri sEPRIN 'R F'IQWdHé”?r%‘LQHE’F”tPTZFhSr%?J meg e or RERSGRiGNed dreitbhasne ~ 10
respect i ve ppdfeaasd polgmespartides (stbpng) byrdepesspenizstion.e, pressure and chem cal
conposition. If inconpatible polyners are covalently bonded to one anot her,
dem xi ng ges not_take place on a macroscopic scale but only on a

mi or oscopi & 18 kagn fromdie B phvmultpBassioheac sigmsiial MoRtPOVEE ol y mer

chai ns. | nimmissibagrayniyt slighpinsnibleamitnonesanadtierr{Fledy), sothasdamizing phiosm the

separ at1b°nres-gé:b§verpﬁ'%§%§ Scduft, TROYIARRP G ARIcratile! BsUli8and@ngmicap el 1, 15
hexagonal , cubi ¢ .and bi cont| nuous r phol'ogl es ch have strong.
el ati onshEBMRPEHON. TRRATARBleHeYETs ot ovaBIiepndetile Ge SREDPH G5 i nuous

phase and alods sptdalseplptmsme a oracrdeeopipsoale betiordy onmiaximingstcapic $eaia npadmh thee

H‘Z][ g?g'bfi;'iér@trpéﬁaﬂ@rtﬁe indRAdUBK &r dnairRNIn tRIS cBXé ItHE BhenofithioR M deEiFedn Xt Ur €

comprises fromd4p t 8.9% by weight, particularly ref erably
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pol ystyreng,otrbbicphasds. @ styrene-acrylonitrile copol ymer (SAN) or
acrylonitri’l e- butadi ene-styrene copolynmer (ABS). Particular preference is
given to general purpose polystyrene grades having a nean nol ecul ar wei ght
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To i nprove e tusion of the foamparticles during processing to produce
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preferably pFe%FBBHy%l%ﬁw gé %@ég%%y%eight, of a thermoplastic polymer A}, in particular a
styrene polymer such as general purpose polystyrene (GPPS) or high-impact
25 polystyrene (HIPS}) or a styrene-acrylonitrile copolymer (SAN) or acrylonitrile-
butadiene-styrene copolymer (ABS). Particular preference is given to general purpose
polystyrene grades having a mean molecular weight in the range from 120 000 to
300 000 g/mol and a melt volume rate MVR (200°C/5 kg) in accordance with 1ISO 113
in the range from 1 to 10 cm3/10 min, for example PS 158 K, 168 N or 148 G from
30 BASF Aktiengesellschaft. To improve the fusion of the foam particles during processing
to produce moldings, it is possible to add grades which flow readily, for example
Empera® 156L {Innovene).

As further component B), the polymer mixture preferably comprises from 1 to 45

35 percent by weight, in particuiar from 4 to 37% by weight, of a likewise thermoplastic
polymer B) which is incompatible with the thermoplastic polymer A). As polymer B),
preference is given to using a polyolefin, e.g. homopolymers or copolymers of ethylene
and/or propylene, in particular polyethylene, especially when a styrene polymer is used
as polymer A). As polypropylenes, it is possible to use, in particular, injection-molding

40 grades such as Adstif® RA 748 T or impact-modified grades such as Clyrell® EM 2484
from Basell. As polyethylenes, it is possible to use commercially available ethylene
homopolymers such as LDPE (injection-molding grades), LLDPE and HDPE or
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expandable polystyrene/polyethylene comprising blowing agent shows disperse
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30  Suitable compatibilizers are, for example, hydrogenated or unhydrogenated styrene-
butadiene or styrene-isoprene block copolymers. The total diene content is preferably
in the range from 20 to 60% by weight, particularly preferably in the range from 30 to
50% by weight, and the total styrene content is accordingly preferably in the range from
40 to 80% by weight, particularly preferably in the range from 50 to 70% by weight.

35
Suitable styrene-butadiene block copolymers comprising at least two polystyrene
blocks S and at least one styrene-butadiene copolymer block S/B are, for example,
star-shaped branched block copolymers as are described in EP-A 0654488.

40  Further suitable compatibilizers are block copolymers having at least two hard blocks
S1 and Sz comprising vinylaromatic monomers together with at ieast one random soft
biock B/S comprising vinylaromatic monomers and diene located between them, with



but adi ene or styrene-isoprene block copolyners. The total diene content is
pref erabl y prsgpoddre range from 20 to 60% by wei ght, particularly preferably
in the range from30 to 50% by weight, and the total styrene content is
accordingly preferably in the range from 40 to 80% by wei ght, particularly
preferably in the range from50 to 70% By wei ght. 35 Suitable
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having sharp transitions between B and S blocks. An improvement in the compatibility
25 can additionally be achieved by hydrogenation of the butadiene blocks, e.g. Kraton® G

grades.

Furthermore, additives, nucleating agents, plasticizers, fiame retardants, soluble and
insoluble inorganic and/or organic dyes and pigments, fillers or coblowing agents can

30  be added to the multiphase polymer mixture in amounts which do not impair domain
formation and the foam structure resulting therefrom.

As nucleus formers or nucleating agents, it is possible to additionally add, for example,
polyolefin waxes or talc in amounts of from 0 to 5% by weight, preferably from 0.5 to
35 3% by weight, based on the polymers A) to C).

As blowing agent (component D) in step b), preference is given to using from 1 to 15
percent by weight, preferably from 3 to 10 percent by weight, based on the polymer
mixture of A) to C), of a physical blowing agent such as Cs-Cs-hydrocarbons, alcohols,

40  ketones, ethers or halogenated hydrocarbons. Preference is given to using isobutane,
n-butane, isopentane, n-pentane or ischexane.
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t he wat er ptbctioh df feantddtitibs poseitMes targeted production of foam particles
possi bbe. 20 To produce the expandabl e polymer particles, the underwater

pelletrzation is generall carried out at pressures in the range from1.5
to 10 bar. TTREOdYPR the %@”%P@WW priticles. thy undervaipr pglictization '%a@?%@"ya
plurality cdrrisbetsat pAdssaresdh thedaageefremn 1i5tot 10ehar aTrgedié ptate Gererally has a

plurality of nests having a plurality of holes. At a hole diameter in the range from 0.2 to
1 mm, expandable polymer particles having the preferred average particle diameters in
25 the range from 0.5 to 1.5 mm.0.8 mm are obtained. Expandable polymer particles
having a narrow patrticle size distribution and an average particle diameter in the range
from 0.6 to 0.8 mm lead to better filling of automatic molding machines when the
moldings have a finely structured shape. Furthermore, a better molding surface having
a lower volume of interstices is achieved.
30
The round or oval particles obtained are preferably foamed to a diameter in the range
from 0.2 to 10 mm. Their bulk density is preferably in the range from 10 to 100 g/i.

The mean diameter of the disperse phase of the polymer mixture produced in step a) is
35 preferably in the range from 1 to 2000 nm, particularly preferably in the range from 100
to 1500 nm.

A preferred polymer mixture in step a) is produced by mixing
A)  from 45 to 98.9 percent by weight, in particular from 55 to 89.9% by weight, of a
40 styrene polymer, in particular polystyrene,
B) from 1 to 45 percent by weight, in particular from 4 to 37% by weight, of a
polyolefin, in particular polyethylene, and
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bei ng 100% by wei ght, and, in addition, D) from1l to 15 percent by weight,
in particular from3 to 10%by wei ght, based on 15 the polyner matrix, of a
bl owi ng agéfimpigye thedipepspabily, tb?éﬂ'éF%Fb%Paﬂﬁ@ﬁ’@ @esmalaat%wymﬁnwcle%f a
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t her noph astic polynmer particles can be coated with glycerol esters,

antistatics or anticaking agents
The fusion of the prefoamed foam beads to produce the molding and the mechanical

properties resulting therefrom are improved, in particular, by coating the expandable
thermoplastic polymer particles with a glyceryi stearate. Particular preference is given
to using a coating comprising from 50 to 100% by weight of glyceryl tristearate (GTS),

25 from O to 50% by weight of glyceryl monostearate (GMS) and from 0 to 20% by weight
of silica.

The expandable, thermoplastic polymer particles of the invention can be prefoamed by
means of hot air or steam to produce foam particles having a density in the range from

30  8to 200 kg/m3, preferably in the range from 10 to 50 kg/m?3, and subsequentty fused in
a closed mold to produce foam moldings.



20 The fusion of the prefoaned foam beads to produce the nolding and the
mechani cal ppggggerties resulting therefromare inproved, in particular, by
coating the expandabl e thernoplastic polymer particles with a glyceryl
stearate. Particular preference is given to using a coating conprising from
50 to 100% by wei ght of glyceryl triste8rate (GIS), 25 fromO to 50% by

wei ght of @&g% kgl nonostearate (GWS) and fromO to 20% by wei ght of

silica. The exgandable, t hernopl astic polymer particles of the invention can
be prefoaned by neans of hot air or steamto produce foam particles having
a density iStartiltematnge: from 30 8 to 200 kg/ nB, preferably in the range from
10 to 50 kg/ nB, and subsequently fused in a closed nold to produce foam

nol di ngs. PF59046 8 Exanples Starting materials: 5 Conponent A: polystyrene
PS 158K2f r &§MBARENtI: polyshyfriedT? 188K fenBASyBEne B1: PE-LLD (LL1201 XV, Exxon
Mobil, density = 0.925 g/, MWI = 0.7 g/10 min, nelting point = 123C) 10

B2: PE'LLDC%WQ%@ Yo %Hel\/bbi |, density = 0.918 g/I, WI = 1.0 ¢g/10 mn,
mel ting point = onent C. C. Styrol uxégg 3Gh5, styrene-butadi ene

bl ock copoByire PEflddLBAZH X¥, Exxpg Nehipeerisity =9-9451 ¢l = E8t10 Bient ane S (20%
of i sopent amttinggdwmtef1232@ent ane) Nucl eating agent: talc (HP 320, Onyacarb)

20 Exagpl egl. 22% i f P'Rh:cl-lh%% = \Vbbj | re nmelted

t oget hte@ WIB h. %E’Lg%% @H%é%gh%gg poqglys yﬁ%n@%@gwkmgggé)o\@ﬂd 4% by

wei ght of SBYINGIRSEE =c@9ctyner  (Styrol ux(r) 3GB5, BASF) at 220-240C in a ZSK
18 twi n-screw extruder fromdLeitritz. 25 The polyner nelt was subsequently

| oaded Wi t b ARy el ght of s-pentane, based on the polynmer matrix. The
pol ymer rmelt s then _honogeni zed in t\r%stati c mxers and _cooled to 180C.

2. 2% by weCght SBrolx® 3GP £6e-PefAficng ipck ogpal¥aeniion REFoPymer  matri x,

wer e adfled as nucleating agent in the formof a masterbatch with 2.2% by

wei ght of pg E%’rﬁ@%lfvﬁ’r@-é&eﬂﬁ A;]géthéérﬁées (ﬂiwoﬁ%aen%rre,esﬁ%loaqe%anvgnw bl owi ng

agent via a 30 side extruder. honogeni zation via tw further static
m xers, the nelt was extruded
Nucleating agent: talc (HP 320, Omyacarb)

20 Example 1

22% by weight of LLDPE (LL1201 XV, Exxon Mobil) were melted together with 69.6%
by weight of polystyrene (PS 158K, BASF) and 4% by weight of SBS block copolymer
(Styrolux® 3G55, BASF) at 220-240°C in a ZSK 18 twin-screw extruder from Leitritz.

25 The polymer melt was subsequently loaded with 8% by weight of s-pentane, based on
the polymer matrix. The polymer melt was then homogenized in two static mixers and
cooled to 180°C. 2.2% by weight of talc (HP 320, Omyacarb), based on the polymer
matrix, were added as nucleating agent in the form of a masterbatch with 2.2% by
weight of polystyrene PS 158 K to the main melt stream laden with blowing agent via a

30 side extruder. After homogenization via two further static mixers, the melt was extruded
through a heated perforated plate (4 holes having a diameter of 0.65 mm and a
perforated plate temperature of 280°C). The polymer strand was cut by means of
underwater pelietization (underwater pressure = 12 bar, water temperature = 45°C) so
as to give minipellets laden with blowing agent and having a narrow particle size

35  distribution (d" = 1.2 mm).

The pellets comprising blowing agent were prefoamed to give foam beads having a low
density (15-25 gfl) in an EPS prefoamer and processed at a gauge pressure of
0.7-1.1 bar in an automatic EPS molding machine to produce moldings.
40
Examples 2 and 3 and comparative experiment



t.hrough a heated perforated plate (4 holes having a dianeter of 0.65 mm and
a perforapggggigat e tenperature of 280C). The polymer strand was cut by
means of underwater pelletization (underwater pressure = 12 bar, water
tenperature = 45C) so as to give mnipellets |laden with bl ow ng agent and
having a narrow particle size 35 distriBution (d° = 1.2 nm. The pellets
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20 pores have a size in the order of from 200 to 500 nm and correspond to the PE
domains of the minipellets laden with blowing agent.

Table 1. Composition of the expandable thermoplastic mixtures (parts by weight)

C Example 1 Example 2 Example 3
PS 158K 97.8 71.8 59.8 46.8
PE 22 33 44
3G55 4 6 8
Talc 2.2 2.2 2.2 2.2
Blowing agent content 6.8 6.5 6.5 8.2
{s-pentane)
Blowing agent content 57 48 4 3
(s-pentane) after 7 days

25

Table 2: Properties of the foam particles

C Example 1 Example 2 Example 3
Density [kg/m?] 18 18 23 26
Cell count [1/mm] 11.6 45 6.0 6.8

30




Bl owi ng agent content 6.8 6.5 6.5 8.2 (s-pentane) Bl ow ng agent content 5.7
4.8 4 3 (preegdene) after 7 days 25 Table 2: Properties of the foam
particles C Exanple 1 Exanple 2 Exanple 3 Density [kg/nB8] 18 18 23 26 Cell
count [1/mm] 11.6 4.5 6.0 6.8 30 PF59046 10 Table 3: Conpression set eyes
of the foam nol di ngs at 75% def or mati on10 Processi ng pressure C Exanple 1
Exanpl e 2 L e 8 bar 58 28 49 1.1
par 60 60 £E0E" - sCpResBiisgPiy £ otn h@baoh 7% deordailbn ™t oam
particles, 0.3%by weight of a coating agent was applied to the surface of
t]t\e pel | et Provesging picgurbl owi ng agent | Exaiplexanpl eExample 2  LiBkageied xer
After a stgr, time of 4 nho . tne ated pett conpriging ofowng 10
agent wer aaﬁ‘?ﬁ%.oaned and—fus 6:ﬁto f o g\.gnn!gniﬁngs :552;4\ Example 1. As coating
conponent s0-Safceryl tristear®e (GISPbwas used [ Exanple 4 and a xt ure
of 60% by | waight of GIS, 30%4&wy wei ghpgof gl ycerlydg nonost earate (GVS) and
10% by we ij[t of —stiica was d—for anpte S5 —Hhe—coatin %gent hrad—a
positive 1% (:tfalrpr"r an the fi n of prm‘oamwﬁ&nam hparé to producke the
nmol di ng. The flexural strength of the noldings obtained in Exanples 4 and 5
could be increased to 220 and 227 kPa, respectively, conpared to 150 kPa
for the_noldi n%s gbt gig]ed fromthe wuncoated pellets in Exanple 1. 20

Exanpl e 6-¢3"R5S #0dOonponents A to C were nelted at 220-240C/ 130 bar in a
ZSK 18 twi n-screw extruder fromlLeitritz. 8 parts by weight of pentane S

(20% of | spp@RpRE theSUSRbf th@fcﬁlﬂﬁgéﬁi@%s,‘@?;% YRS Gt Bldodtin  hdamt Eﬁﬁs ?ﬁ bl owi ng
| into the

agent into_the polyner, nelf., and ncor.por.ated ho enous
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subsequent Hydigemixesd\ftes as8wagaiwewf 4 haursothieanoated. pellgta complisingveloging
10  agent were prefoamed and fused to form moldings as in Example 1.

As coating components, glyceryl tristearate (GTS) was used for Example 4 and a
mixture of 60% by weight of GTS, 30% by weight of glyceryl monostearate (GMS) and
10% by weight of silica was used for Example 5. The coating agent had a positive

15 effect on the fusion of the prefoamed foam beads to produce the molding. The flexural
strength of the moldings obtained in Examples 4 and 5 could be increased to 220 and
227 kPa, respectively, compared to 150 kPa for the moldings obtained from the
uncoated pellets in Example 1.

20 Examples 6to 12

The components A to C were melted at 220-240°C/130 bar in a ZSK 18 twin-screw
extruder from Leitritz. 8 parts by weight of pentane S (20% of isopentane, 80% of
n-pentane) were subsequently injected as blowing agent into the polymer melt and

25  incorporated homogenously into the polymer melt by means of two static mixers. The
temperature was subsequently reduced to 180°-185°C via a cooler. 2.2 parts by weight
of talc (HP 320, Omyacarb) as nucleating agent were metered in the form of a 50%
strength by weight polystyrene masterbatch through a side extruder into the main melt
stream laden with blowing agent. After homogenization by means of two further static

30 mixers, the melt was extruded at 4 kg/h through a heated perforated plate (4 holes
having a diameter of 0.65 mm and a perforated plate temperature of 280°C). The
polymer strand was cut by means of underwater pelletization (underwater pressure =
12 bar, water temperature = 45°C) so as to give minipellets laden with blowing agent
and having a narrow particle size distribution (d’ = 1.1 mm). The proportions by weight

35 of the components A to C are shown in table 4.

Example 13:



of talc (HP 320, Oryacarb) as nucleating agent were nmetered in the formof a
50% strengidaolys Wei ght pol ystyrene nasterbatch through a side extruder into
the main nelt stream|laden with bl owi ng agent. After honobgeni zati on by
means of two further static 30 m xers, the nelt was extruded at 4 kg/h

t hrough a heated perforated plate (4 ho|1as having a di aneter of 0.65 nmm and
a perforated plate tenperature of 280C). The polyner strand was cut by
means of underwater pelletization (underwater pressure = 12 bar, water
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conpre on set Gres of the foam noldings as determned fromthe single
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el asti ci za®msrmin) in accordance with ISO 3386-1. The compression set g.s is the percentage
25 by which the height of the deformed body has decreased from the original height after
75% deformation. in the examples according to the invention, significant elasticization
compared to pure EPS is observed, as can be seen from the very high recovery after
compression.

30  The transmission electron micrograph (TEM) shows the disperse distribution of the
polyethylene in the minipellets comprising blowing agent, which contributes to
elasticization of the foam after foaming. The PE domains of the minipellets laden with
blowing agent have a size in the order of from 200 to 1000 nm.

35 70% by weight of glyceryl tristearate (GTS) and 30% by weight of glyceryl
monostearate (GMS) were used as coating components. The coating agent had a
positive effect on the fusion of the preformed foam beads to produce the molding. The
flexural strength of the moldings could be increased to 250 or 310 kPa compared to
150 kPa for the moldings obtained from the uncoated pellets.

40
The small particle sizes of 0.8 mm showed an improvement in the processability to
produce the moiding in respect of demolding times and filling performance of the tool.
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Clains 1. A thernoplastic particle foam which has cells having a nean cel
size in the g@gf from20 to 500 pm wherein the cell nenbranes have a
nanocellular i brous 5 structure having pore or fiber dianmeters bel ow
1500 nm 2. The thernoplastic particle foamaccording to claim1, wherein
the nean pore or fiber dianmeter of thethanocellular or fibrous structure is
in the range from10 to 1000 nm 10 3. The thernoplastic particle foam
accordi ng g@ A%aim 1 or 2, wherein the polynmer matrix conprises a
continuous phase which is rich in styrene polyner and a disperse
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any of clains M%o%%gd@ﬁﬁue Rerfel?]etheegl\ %@R{bré@%rhfaée8%%%&&@@6%&58 45 to

98. 9 percent ercen
wei ght 8f pol ﬁw&twh@m@g @fyrefqrﬂmofqm@tsrsml%ﬂé%ﬂmby wei ght of a

hydr ogenat ed or unhydrogenated 20 styrene-butadi ene bl ock copolynmer. 5. An
expandable S I X
conpri si ng2A) hfr[e”ﬁ%B E@é&g@%&@%arﬂ% Eé{)rﬁfn@eé’&%ﬁﬁh dvﬁefgref'ﬁ tﬁé’h%ﬁ >poP’e%F 25 B)
from1l to 45 pietdiametsy %%ﬁ"%@'%%l%ﬂh’@ﬂii ﬁtr%@re@ mft?w/%rﬁr@ef_r% 18 per cent
by wei ght of agmpdiwgenated or unhydrogenated styrene-butadi ene bl ock

copol yug’, with the sumof A to C being 100% by vvei ght, and, in addition,
D from1l to 15 percent by wej ght, based on the p mer matrix, of a bl ow ng
30 agent. &: THeE beperiastE eartic é?%@lc%ﬂiné t?)glpyrpré,or avbsreindhe pelymer ng to
clai m 5 whi ch rhatsix gompasds angpntinogus shHasg whidhl iy ciet il stgbeapalymer @d d@. A process
for producing | e foans according to any of clains 1 to
4, which corrprqgslﬁgr 'I)%Igtﬁéﬂ ” gﬁaggpol ynmer m xture having a continuous phase
and a di sperse phase by mX| ng two inconpatible thernoplastic polyners, b)

i npregnati g tThesthanmdplastic patticledodrh @ecorgingde aty afifdaipe|1l tot3, whewiri thet 0 pr oduce
40 expandabl e ﬁd(}ﬁﬁémﬂétﬁ)?ﬁbrﬁ ,ﬁgélsyrrer partl cles, c) prefoam ng the expandabl e,

t her nopl astic es to oduc foam articles and
P y rom 4 bh% percent by welg t of styrene pgiymer,

B) from 1 to 45 percent by weight of polyolefin and
C) from 0.1 to 10 percent by weight of a hydrogenated or unhydrogenated
20 styrene-butadiene block copolymer.

5. An expandabie, thermoplastic polymer particle comprising a polymer matrix

comprising
A)  from 45 to 98.9 percent by weight of styrene polymer,
25 B) from 1 to 45 percent by weight of polyolefin and

C) from 0.1 to 10 percent by weight of a hydrogenated or unhydrogenated
styrene-butadiene block copolymer, with the sum of A) to C) being 100% by
weight, and, in addition,

D) from 1to 15 percent by weight, based on the polymer matrix, of a blowing

30 agent.

6. The expandable, thermoplastic polymer particle according to claim 5 which has a
coating comprising a glyceryl stearate.

35 7. A process for producing thermoplastic particle foams according to any of claims 1
to 4, which comprises
a) producing a polymer mixture having a continuous phase and a disperse
phase by mixing two incompatible thermoplastic polymers,

b) impregnating this mixture with a blowing agent and pelletizing it to produce
40 expandable thermoplastic polymer particles,
c) prefoaming the expandable, thermoplastic polymer particles to produce

foam particles and



PF59046 14 d) fusing the prefoaned foamparticles in a nold by neans of hot
air or stegpggglgd Processing pressure which is kept sufficiently low for

t he nanocellul'ar  or fibrous structure in the cell nmenbranes to be retained
to produce particle foamnoldings. 5 8. A process for producing

thernopl astic particle foans according 14 any of clains 1 to 4, which

i dugi | i xture ' t h d
i sperse. phacdby i R Esaed b PrBr S T A e Poterlt B REAL SR’ )
pel | etizing this nigt@urecessingressura wipek igriept sidficientixilow for the banasg!dglent in

an aqueous phase uwidisfous sRattatd e i rierAbRB s ibatetRhaVRiRedUcenper at ur e

to produce expanda a‘?tiél@%%morﬁl)ﬁﬁpgc pol yner particles, c) prefoam ng the
expandabl e, thernopl asti c polyner particles to produce foamparticles and
15 d) fbsing the prefoamed foamparticles in a nold by neans of hot air or

steam at &, prAerResbr BreBSiHE thathopiasticpatdd foamisl dcebeiitg tv dng\ef blaimd he

nanocel | ul ar r, fi ucture 1n the cell nenbranes to be retained to
produce partitgld'éwpt%é%%ﬁn}?ﬁé%sngs. 20 9. The process according to claim?7 or

8, wherei n t hedmearPreflugiig @ polgnet Mixtuge Hpwng @ coplinuees ghasenandfigheiseni xt ur e
ils in the ragge w]; r q;maéeb@nﬁﬂgimc&ﬁpatﬂarahprnwmic@@@ﬁfe@ﬁ,ng to any of
cl ai ns to 9, er. ek he ) r. o . m Xi ng
25 A) f1raom 45 R QQJ%S&E)%&C@% %@?%\%@gﬁ@&d‘ﬁp}s@?@{ﬁég%%%d&fﬁé %)e’ﬁ“o%ﬁll to 45
percent by wei ght caugeys/ehaseiundanspelatmpeRientc prassurept slavetediteiperatirght of a
hﬁdr ogenat ed or ughy@rcameéak;ﬁhdasllteythaﬁﬁ:pmti@ﬁtblmer bdrticiks,copol ymer. 30 11.
The process acgordi . i Ay 0 percent
by weight, baSed §§ng h@;@?ﬁ%%’%ﬁ&lﬁg ngﬁtrhéfr%@?igsgm@@%?hgﬁ%hoeg% SIHB?% used as
bl owi ng agent in SP&p PEItces an

15 d) fusing the prefoamed foam particles in a mold by means of hot air or steam

at a processing pressure which is kept sufficiently low for the nanocellular
or fibrous structure in the cell membranes to be retained to produce
particle foam moldings.

20 9. The process according to claim 7 or 8, wherein the mean diameter of the disperse
phase of the polymer mixture is in the range from 1 to 1500 nm.

10. The process according to any of claims 7 to 9, wherein the polymer mixture is
produced in step a) by mixing
25 A)  from 45 to 98.9 percent by weight of styrene polymer,
B) from 1 to 45 percent by weight of polyoiefin and
C) from 0.1 to 10 percent by weight of a hydrogenated or unhydrogenated
styrene-butadiene block copolymer.

30 11. The process according to any of claims 7 to 10, wherein from 1 to 10 percent by
weight, based on the polymer mixture, of a Cs-Ce-hydrocarbon is used as blowing
agent in step b).



