! PF 59046 1 Elastic particle foam based on polyolefn/styrene polymer
mixplres04Bescription 5 The invention relates to thermoplastic particle foams
which have cells having a mean cell sige in the range from 20 to 500 pm and
in which the cell membranes have a nanocellular or fibrous structure having
pore or fiber diameters below 1500 nm, and also to processes for producing
thefriastls BBARHID 68%@PﬁWﬂﬁ?B’?t&ﬁ‘ﬁ%H%'lﬂﬂeét?r%t%eﬁolymers
polyolefins and, if appropriate, solubilizers such as hydrogenated
styfegwsriptitadiene block copolymers are known from, for example, DE 24 13
375, DE 24 13 408 or DE 38 14 783. The foams which can be obtained
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densmes are not sufficient for processing. 20 WO 20051056652 describes
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25least twice as high as in the adjoining phases.
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
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40 It was an object of the present invention to provide expandable,
thelPh6PlEstic polymer particles which have a low blowing agent loss and a
high expansion capability and can PF59046 2 be processed to give particle
foams having a high stiffness and at the same time good elasticity, and also
a process for du0| ave ac ordln fou
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which 30 comprises a) producing a polymer mixture having a continuous
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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 copeolymer,

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 meldings.
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particles and d) fusing the prefoamed foam particles in a mold by means of
hotRis@04Eeam 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 2.34ar to produce particle foam
moldings., PF59046 3 |n a further embodiment, the palymer mixture can, in
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phase an Isperse phase can be prodtced by mixing two incompatible
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preferably comprises from 45 to 98.9% by weight, particularly preferably
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2025 patyairene (HIPS) or a styrene-acrylonitrile copolymer (SAN) or
acrylonitrile- butadiene-styrene copolymer (ABS). Particular preference is
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prolaiggiage-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 commerciatly available ethylene
homopotymers such as LDPE (injection-molding grades), LLDPE and HDPE or



to produce moldings, it is possible to add grades which flow readily, for
exdPipi®4Empera(r)156L (Innovene). As further component B), the polymer
mixture preferably comprises from 1 to 45 35 percent by weight, in particular
from 4 to 37% by Weight of a Iikewise th@rmoplastic polymer B) which is
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showed that the compatibilizer stabilizes small droplets

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 biock 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
S+ and S; comprising vinylaromatic monomers together with at ieast one random soft
block B/S comprising vinylaromatic monomers and diene located between them, with



by reducing the interfacial tension. An electron micrograph of a section
thrélrgl@EE expandable polystyrene/polyethylene comprising blowing agent
shows disperse polyethylene domains in the polystyrene matrix. 30 Suitable
compatibilizers are, for example, hydroggnated or unhydrogenated styrene-
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corgigdebilizers. These are commercially available, for example, under the
trade names Styroflex(r) 2G66,
Furthermore, additives, nucleating agents, plasticizers, flame 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.
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As nucleus formers or nucleating agents, it is possibie 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.



Styrolux(r) 3G55, Styroclear(r) GH62, Kraton(D D 1101, Kraton(r) G 1650,
Kra@ea9Mb 1155, Tuftec(r) H1043 or Europren(r) SOL 6414. These are SBS
block copolymers having sharp transitions between B and S blocks. An
improvement in the compatibility 25 can gdditionally be achieved by
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moldings have a finely structured shape. Furthermore, a better moiding 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/l

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 1to 45 percent by weight, in particular from 4 to 37% by weight, of a
polyolefin, in particular polyethylene, and
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and a suitable temperature in the water bath of the UWP thus makes targeted
praefciss of foam particles possible. 20 To produce the expandable polymer
particles, the underwater pelletization is generally carried out at pressures in
the range from 1.5 to 10 bar. The die plate generally has a plurality of nests
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shapgprisiigiermore, a better molding surface having a lower volume of

inte(sticassAqBieNetheaL A Wéiéj&q o pyRLRaFikiessahtBes e Riarably

foamed 'g%%mf er it té]aert E% gn':o 10 mm. Their bulk density is
in t / e mean dj ter of the disperse
é bé%ﬂk %?ﬁB&E}e ﬁ&?zﬁuw LT 4 e RREBA U
range frBﬂ’V‘i‘%‘Z@d@‘ﬁ'ﬁ‘r"%&H‘f ¥elAENBréfkably in the range from 100 to
15@) nnfrom Sréferi@ ey weiteliiréipasiegas fierpioadice byaiahting )
from 45 hydd88rpérdentbyydreiginti phreoatbutirdiand 5looke®Orhsr wéily e
of a 40 styfengyaelgmsiniioaticylaepetyshdenad@iidrom 1 to 45 percent by
weight, 'ﬂoﬁﬁﬁttﬁui%gr‘éghl“bm Ry vedehhr @t pelyigfiny Wb@ﬁf”@é&@& on
polyethygﬁ(? ol %ﬁ%%? ol f\é) é}nl to 10 percent by welght in
cul 10 o /0 ro t dro enated
styéé uta ené %rl%e';a gn&g /0¥J g ﬂ? efda nucea dﬁgs rl
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expandable, thermoplastic p tg/mer partlcles which can 5 be obtalned as

intdifiBarare proawecestdibp By Srahesrmmsabisdiirmeetaatiapobtraphatges
A) fiasnbelepried 8vinmiycenst bstarbighiistiatigherentmakionassts 89.9% by
weight, of a styrene polymer, in particular polystyrene, B) from 1 to 45

perpeMuRBVEIgHRt plareadeUtHresadt to SédodeytMeaiaiidingl ahdkBnnbiafipalin
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fro n%gp s(hlc) ¥o! %%hba%c?es with a glyceryl stearate. Particular preference is given
to using a coating comprising from 50 to 100% by weight of glyceryl tristearate (GTS),
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
8 to 200 kg/m?3, preferably in the range from 10 to 50 kg/m?, and subsequently fused in
a closed mold to produce foam moldings.



hydrogenated or unhydrogenated styrene-butadiene block copolymer, with
thepgsaa04E A) to C) being 100% by weight, and, in addition, D) from 1 to 15
percent by weight, in particular from 3 to 10% by weight, based on 15 the
polymer matrix, of a blowing agent, E) frgm O to 5, preferably from 0.3 to 3%

y weight, of a nucleating agent. To improve the processability, the finished

‘Té thermoplastic polymer particles can be coated with glycerol

esters antistatics or anticaking agents. 20 The fusion of the prefoamed foam
beddsriopradertristhe molding and the mechanical properties resulting
therefrom are improved, in particular, by coating the expandable

sthegppplasiic Rolymeyaastittemaitiharobesrdstearate. Particular preference
IS given to using a coating comprising from 50 to 100% by weight of glyceryl

trls 5% %ESB %’a{ 0 to 50% byfwellght of glyceryl m(z)rllostearate |
We| of silica astic
S Tl e s e
steﬁ}ﬂtl’(‘ﬂ jalicd4dam partlcles having a density in the range from 30 8 to
1020(Bkg/rﬁ§ l3re bl int h Expeangddpibriengito 50 Ky aiB Mifi ¢ SubsdGunaintly
fuseditimggpaiased20f6ld to produce foam moldings. PF59046 8 Examples
Starting materials: 5 Component A: polystyrene PS 158K from BASF SE

Copprp&nBspolyethylene B1: PE-LLD (LL1201 XV, Exxon Mobil, density =

0.925 g/ 00

xvéExgx%Waﬁ%a%%%%r%%&%ﬁ&%@“ R o Cesing poini =

120C) Component C: C: Styrolux(r) 3G55 st)](rene -butadiene block
cofReRarbi; E%i”—gé‘ﬁe”&@?ﬂ%?)ﬁr@?}{“ T SRARIY S PehbsREE 20%

of isopentane, 80% of n-pentane) Nucleating agent: talc (HP 320,

OmyeeatnayExkalwiplR 2200dyyaeEght of LLDPE (LL1201 XV, Exxon
Mobil) were melted together with 69.6%

20 Example 1

15

22% by weight of LLDPE (L.L1201 XV, Exxon Mabil) 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 g/l) 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



by weight of polystyrene (PS 158K, BASF) and 4% by weight of SBS block
cofrrgands (Styrolux(r) 3G55, BASF) at 220-240C 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 pglymer matrix. The polymer melt was

then homogenijzed in two static mixers and cooled to 180C. 2.2% by weight
of t@f% Pﬂﬁgé%‘e&ﬁi}géﬂ%ﬁ %E%B%W%té%%ﬂ%%ﬁ’“?ﬁa{%?%&é’e Jrdiated
nuéle

hﬂ%ﬁtﬁ?ﬂ#@%ﬁrﬁdﬂ%ﬁﬁ?&é@ﬂ%&ﬁ RiframeR by Neeikttyand cell
pol§eityteh helans gaktige s ftten alafpsalinstasamsHadeshinvitebisiéwing agent via a
30 side extruder. After homogenization via two further static mixers, the melt
swasHldiag dueughtanientespeiioratedpaiddhinelemhrdings giameter
of QBGBhARM Qrt&%fB? %p}a&syaemm@wsepsﬁ%ememmmﬁa strand
Wagtr%ts@?( me&ggsg B %@((Q&'L lon (underwater pressure = 12 bar,
p

water temperature = SO asto glve%mlpellets laden with blowing agent
and having a narrow partlcle size 35 distribution (d'= 1.2 mm). The pellets
coMPiRIRG BROAG dLeAtifEIN by S rREH YN Ba M eldiads REAME™ low
10 deskifiqizstion ¢jiyerfaanERBIp desbawsdhe nenrioseisscetat-ad) thrfeamansigieds
of @s7d&tdriparemhfamabkamgid ERSesioldingimzdhimatito fededrree moldings.

40 fapamies/Aianth oD AQB PRFAIBE F3gseTi MeNtHH a8 Sebxnawable
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e m|n|pe s Was detsrmined imme
afté?cﬁb%@gﬁéﬁoﬁ?ﬂieéﬁ'gpstorage for 7 days on filter paper at room
temperature and atmospheric pressure by means of GC analysis. Various
meCahiaahiseas rleptrentsivregeaph fiédbshars the cabRiingsreo(tignfih 2Gh
elassivizalioar attiveafieand dialddRBghoR)sshiencontpbegsiothsaldstieizafitheThe
20foarpraaaigiagssias idetersrisess from 1be tsiaten hystarasieonate frfermation

(AdYPRGRS B G miFkh HHQKE?&W%&B%ERW% Y4t SO 3386-1. The compression
set Eyes is the percentage by which the height of the deformed body has

ed from the orl inal heﬁ; é ifter 75% deformation, In the exam
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g i
IS observed, as can be seen?gjzm the very high recovery after compression.
The transmission electron @icrograprEERMe $howsStkeenpétiStrugtbraniBlgdre
1) with 58K 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 4.8 4 3
(s-pentane) after 7 days
25
Table 2: Properties of the foam particles
C Example 1 Example 2 Example 3
Density [kg/m3] 18 18 23 26
Cell count [1/mm] 11.6 4.5 6.0 6.8

30
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nanocellular cell walls and struts (Figure 2) which contribute to the
elaBfiéaatton. The 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 expapg able thermoplastlc mixtures (parts
xa IelEx mpl X g 8 71.8 59.8 46.8
e PEH 1q CROBE oS oThe 38 B  Ahre nOEURBt 6.6 6.5

6.5 8.2 (s-pentane) B|0WI g agent content 5.7 4.8 4 3_(s-pentane) after 7

day¥@Espigleres®repertie$ of the foahgapticles C Ex@mMpRl Exdniiiwr 3

Exémmla 3 Density [kg/m3d8 18 23 26 Cell count|[34mm] 11.6 4.5 6.0 6.8

30 PEBYO46 10 Table 3: Cgunpressiopgset eres of thgsfoam moldings at 75%

de np%gpon PTOCESSING PrESSUre C Example T Exapyple 2 Exampte 3708
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f nd-5 To improVve the fusioh of the foam™particles, O. 55}5 by

weight of a coating agent was applied to the surface of the pellets
comprising blowing agent from Example 1 in a Lodige mixer. After a storage
timexafmplbodrsndtie coated pellets comprising blowing 10 agent were
prefoamed and fused to form moldings as in Example 1. As coating

CO”ﬁEﬂH&B% HYRRIVA GISIRARAIR (SHiGeVESH ﬁ%@?&%tlﬂgaébjeﬁt was
m' k! §91/° é’léS'Qﬂth %E ' %@é%g% E}%ﬂr?p%eﬁme
ﬁg dng( 0 a s?ogage tm%tla |g 4‘%3&# tﬁe coated pe ts comprlsw(x:g? glt”\}ﬁn

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
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.

Examples 6 to 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
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
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 sfrand 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
of the components A to C are shown in table 4.

Example 13:



15 effect on the fusion of the prefoamed foam beads to produce the molding.
TherHegdal 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 pglets in Example 1. 20 Examples 6 to
12 The components A to C were melted at 220-240C/130 bar in a ZSK 18
twin-screw extruder from Leitritz. 8 parts by weight of pentane S (20% of
isopeRtAR &0 SHDsSSTEH-PEMAR I I S RASRRN R A8 GYVBIBMAIdGént
intc2tle BB R fOrieit 2ibedBirRsbMibraterrrs moygeiabuaiialatbithe2polynyecard)
meHsoyuntrsding afdniodstatis pineightTh eetéamp Er Ve oiviassntse) itk
sredueReltind) dRAShGoviuentp MRktE2PBIswRY weidihitoh@lw 338t and
Omyasaiias MieiRRHBGRARBLHERS RIarRS i) theafaer aloaRAYmalRNgIR:

by Y fi‘r‘aﬂﬂb’ﬁ%r%q ﬂ%ﬁﬁ .%E&iﬁl E] %’6@15% ‘é?ét%J'g&J!éPtRéQreféﬂﬁ‘é'ﬂ melt

strea entf OmO enization mear]
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undérivaes}. fekaithations{tandevesater pressuseotulatenzidstimtgrerature =
ASQ)reemsis pivestgpelletstadaataitbrdertos ageC-a0thayingtadiasrow
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vin-screw ex eltritz e melted at
150 PO R 2 SRS P R 0 B g N o R 320,
Omyacarb) as nucleating agent. 8 parts by weight of pentane S (20% of
isopEa et seTRRsE DS Hvibaroenierere Rrdesmen ty Aecheadad BIsWiAPW
agetengito(i9e2p gl mefoamesdhindari it por it ansbyenesssly dhtogthvappipasere
metflty7melans of dweusiatitiotiRSrsoldey tendiesatuserivas sulseguently
sgreduced to 180-195C via a cooler. After further homogenization by means of

tWO\fé%ﬂ@rn%éﬁ%féﬁ%ﬁ{e%sm@rﬁ&W%r&%Hé@é&mﬁ% ﬁsttQ/Ebﬂﬂ%zoo ;

[ rfora: lat mal tained at 240 C

°'Za?8%°f%€f'°%w7“e%'g A Sl Se%g? 0 4% i melanes
neﬁg 'TEHSRLP S BBYR E?Fgﬂﬁ% QR IPITA B¥ansaalater
DelRTIBAIN I ARERARATE MRS AS861h T samw&féwt@ﬁiﬁerﬁmé percentage

2540 byset)hsbekeiohy Ndheriripateddtabidasvidebrsathitpafeacannd aeiaot after
narré% peftiroletisizérdistréxatiqieéhcedrdinginthe anveoitod) speifesof de6ticination
an¢hipann Rt REe digneianed < ddibe seen from the very high recovery after

compressicn,

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 molding in respect of demolding times and filling performance of the tool.



15 I;l,'lﬁbe? gportions by weight of the components A to C are shown in table 4.
The pellets comprising blowing agent were prefoamed to foam beads having
a low density (15-25 g1l prefoamed) in an EPS prefoamer and processed at
a gauge pressure of 0.7-1.1 bar in an adtfomatic EPS molding machine to
praduckitioaldirgsur22d/eEnoamontich abeaheneasLiemepisoueiieasaiies gt en

thepmpliinga o sanfimeterasticization of the foam. Table 4 shows the
compression set c,as of the foam moldings as determined from the single

ét%lf és §t 7533/& (enf%?%%tlgn aéi gnee ratgr—aﬁrr] E;%jln accor ar'%c W|th
compressm ‘1? as JEH ercen énrﬁ/ WRICR th
5he|\ﬂﬁ'98¥ M4 ereRsRSPHDG 17 'B@H‘B%t%ed from the orlglnal height after
75% deformation. In the examples according to the invention, significant
elasti&mﬁmte compared to pure HBS IS GbsgL\ﬂed, eﬁ can he s¢em fr )nﬂthe 13j
ve migbdgmv@fma@baﬁggmm@@ﬁo The transmission ‘electron J
MICT el A= v,gbsnows the dis ‘{ge |§§rlo Jggn_ g %@l)éet@gi %k 6.9

minipeflets-comprisingblowing ; which-eontributes iagticization—o
th ftw?(rg\wgg&@mgg_lhgpulz d ztmn 5{3 éé‘m i §IE Ij ﬁ?thiﬁ
blaw|{ePHEREREHRS a size in the grder of from 200 to 1000 nm/ 35 70% by| 19.6
welighCofrgiyma/Ciristearate (GTS)8and|30% b§ weight of gIVce ryl |08 |35
marrasieaiaiel GYBhwelsidisgd as coating componerjts. The coaing ipent |

?ha RS S geAoN the Tusion of e AreToryied Toam peads,o,pragyce 2.
R T e e e bt
un‘oa?&TBEﬂFétge siera J0v particle sizes pf 0.8/mm showed an
improvEmkent in the processability tc&%rodﬂcg tB& moding R8res®8ct 083 | 91
demoldmngrahstsgicl [Kfialg performagce ofghe 209l EE’;SC)O,@) 120dp addiiaos
the swfaaespbtnairqldimg became spre Hgmoggnousdhan in the sase gf | 4

part Peamprestiba SaepuigTer Of L. L TTED. apj€ & OMpgs| |cg]|0 25 [ 20 | 3

expandab UIyIIICI particltes \Ero) T Proportons UT ) vvmgllt ard
properties of the foam moldings Example 6 7 8 9 10 11 12 13 Composition of
the expandable particles Component A) 48 61 74 76.9 89.2 93 95.2 76.9
Component 61) 44 3322 19.69.16.24.1

|.a




Corppgg&[g B2) E119.6 ComponentC)8643.51.710.83.5 Properties of
the foam molding Foam density [g/1] 27.5 25.3 20.2 20.0 19.9 20.1 20.4 20.1
Minimum density [gll] 23.9 21.7 16.7 17.0 15.5 15.0 14.5 17.0 Compressive
strength 10% [kPa] 84 97 97 96 98 93 9391 Flexural strength [kPa] 180 230
22308mMP30 226 236 296 Work of bending [Nm] 2.1 5.83.43.93.73.22.8
4.0 Compression set [%] 55 44 28 30 31 28 29 31 PF59046 13 Claims 1. A
thermophassisenpaptistie featialevhich Wiashcedls detivingyiagaeacaaalbibidtesim the range
range fregim 20 {6 ST0QRIMwNERGHatE i fRIMBiaRdNARRSahRR R INRQFSitbHbaE

Dr fibrou&rﬁq‘éﬁ%%ﬁd‘fﬁﬁlﬂé@r%é@ &éﬂﬁ%rréjié'iﬂﬁtﬁff)@@@rﬂ?w 1500 nm. 2. The
thermoplastic particle foam according to claim 1, wherein the mean pore or

fibes diaelpr.of B NANCoRIIRLor JbNouR Stuclie S Rl fAnde om 49,
to OOOf_r%m. ﬂfw ﬁﬂtﬁerm Fastic J)?J’blc% oam ac’corgg to clairm %rtg,
wherein TR BERIRT Rk SBAI A e S R AL AR L9 G
styrene EJQ)Wrﬂ@r and a disperse polyolefin-rich phase. 15 4. The
1%hermoplastic particle foam according to any of claims 1 to 3, wherein the
polyinerThathsreonipricantly/frérand 8oep9ig toetaiant loy 2vaigrenritaeypelyaer
polymerm&@iframmirisesid qoetiventHyhasegitiict isolyioiefstysnd @)ynmenaddao
10 percemnpeyswpigiiidihaiblygragenated or unhydrogenated 20
styrene-butadiene block copolymer. 5. A process for producing thermoplastic

1Particle NAMRARGAERING KRN RIBRh i B Any BI i ARG SL S Adrein the
produmq)%@npeqlmﬁg( rgg?gbﬁgegavmg a continuous phase and a disperse 25
phase b mixw%]twgtin&g@ artibl] gherm?]?la}s icr no%rqersérb) impregnating
this mix u)re wit amloowm' gent arYdNe' et?zi?lé it to produce expandable

thermopHstic POlyhIF pARIERES 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. 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
25 phase by mixing two incompatible thermoplastic polymers,
b) impregnating this mixture with a blowing agent and pelletizing it to produce
expandable thermoplastic polymer particles,
c) prefoaming the expandable, thermoplastic polymer particles to produce
foam particles and
30 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.

35 6. 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) pelletizing this mixture and after-impregnating it with a blowing agent in an
40 aqueous phase under superatmospheric pressure at elevated temperature

to produce expandable thermoplastic polymer particles,



C) pﬁf ing the expandable, thermoplastic polymer particles to produce
foam particles and 30 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 struct{fe in the cell membranes to be
retaineddo pravigteanpiagtibfeckrant phisidirgj8 PR gicRYrotes PamfinigsrsdRietitge
thermoplastic feamiglerfiocsngrdccording to any of claims 1 to 4, which
comprise}s a) pusthgahegpeefaalyieteionmxbpartcikaving ractbbyinsaus @haseiandcs@am
disperse phasg HyravEREIWRHRGAMARIIE KERISIPBIARIC EW fsFBESH dMbcellular
pelletizing thisgnixtdir sircbafieimpreanatingdhudth sdiowing agsbirnan

40 aqueous p ﬁﬁ:l‘érfgé% M&p@,@nosphenc pressure at elevated temperature
to produce expandable thermoplastic polymer particles, PF59046 14 ¢)

prefoa the expandable, thermoplastic particles to uce foam
partoes ] Rerarie B A Yot T L TP A BT Rl dRere
hot air oPRA&2 A I BOPFBREBLIHGEIPR LR aRBRdFPTE kdpd g?ﬁfﬂﬂbntly low for the
Thanocellular 5 or fibrous structure in the cell membranes to be retained to
produceT paptieteSdasaaitiiditeanyof Tadmsrb e ds vrereitithe Rolwranmbreis
whereinghwelumedin diepretey oixhe disperse phase of the polymer mixture is
in the range fram 456 B80DpamedibBwEigatpfatesaassontng to any of claims
5 to 7, whereifothe wbsnercaﬂxwrwé@hpwguss@fiﬂ shap @) by mixing A) from
145 10 98¢9 petren by RIGHE QR By SREREY BRTarEe Rl biarhR PegeRaLRY
weight of poW?'%%%@a& Cé‘)bfgg[pcg %ﬁ%ép percent by weight of a

hydrogenated or unhydrogenated styrene butadiene block copolymer. 9. The
process accordlnsg to any of claims 5 to 8, wherein from 1 to 10 percent by

weidht, BASECER f‘n%%?f@}ﬂ?etf’ AR E 2R S RIRIPIEARL bR 0 RESEPREDY

blowing V@@atg@ﬁf“?ﬁ grﬁetbeogolymer mixture, of a Cs-Cg-hydrocarbon is used as blowing
20 agent in step b).



