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14 783. The foams obtainable therefrom are intended to have better mechanical
properties than foams composed of styrene polymers, in particular better elasticity and

30  lower brittleness at low temperatures, and also resistance to solvents, such as ethyl

acetate and toluene. However, the ability of the expandable polymer mixtures to retain
blowing agent, and their foamability, to give low densities, are inadequate for
processing purposes.

35 WO 2005/056652 describes molded-foam moldings whose density is in the range from
10 to 100 g/l, obtainable via fusion of prefoamed foam bead material composed of
expandable, thermoplastic polymer pellets. The polymer pellets comprise mixtures
composed of styrene polymers and of other thermoplastic polymers, and can be
obtained via melt impregnation and subsequent pressurized underwater pelletization.

40
There are also known elastic molded foams composed of expandable interpolymer
bead materials (e.g. US 2004/0152795 A1). The interpolymers are obtainable via
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30
It was an object of the present invention to provide expandable, thermoplastic polymer
bead materials with low blowing-agent loss and high expansion capability, where these
can be processed to give molded foams with high stiffness together with good
elasticity, and also to provide a process for their production.

35

A further intention was that the expandable, thermoplastic polymer bead materials be

compatible with conventional expandable polystyrene (EPS) and capable of processing

to give molded foams which have high compressive strength and high flexural strength,

and also high energy absorption, together with markedly improved elasticity, resistance
40  to cracking, and bending energy.

The expandable thermoplastic polymer bead materials described above have
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Component A

30 The expandable thermoplastic polymer bead materials comprise from 45 to 97.8% by
weight, particularly preferably from 55 to 78.1% by weight, of a styrene polymer A),
such as standard polystyrene (GPPS) or impact-resistant polystyrene (HIPS), or
styrene-acrylonitrile copolymers (SAN), or acrylonitrile-butadiene-styrene copolymers
(ABS) or a mixture thereof. The expandable thermoplastic polymer bead materials

35  used fo produce the foam beads P1 preferably comprise standard polystyrene (GPPS)
as styrene polymer A). Particular preference is given to standard polystyrene grades
whose weight-average molar masses are in the range from 120 000 to 300 000 g/mol,
in particular from 190 000 to 280 000 g/mol, determined by gel permeation
chromatography and whose melt volume rate MVR (200°C/5 kg) to ISO 1133 is in the

40 range from 1 to 10 cm3/10 min, examples being PS 158 K, 168 N or 148 G from BASF
SE. To improve the fusion of the foam bead materials during processing to give the
molding, it is possible to add free-flowing grades, such as Empera® 156L (Innovene).
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from 5 to B6% By {Rarghiockrand GiegtalyeleinplaskRBZ(sptblogh). & ieyraple those
described in WO 2006/099631. The polyolefin block PB1 is preferably composed of
30 from 95 to 100% by weight of ethylene. The PB2 block is preferably composed of
ethylene and a-olefin, and a-olefins that can be used here are styrene, propylene,
1-butene, 1-hexene, 1-octene, 4-methyl-1-pentene, norbornenes, 1-decene,
1,5-hexadiene, or a mixture thereof. A preferred PB2 block is an ethylene-a-olefin
copolymer block having from 5 to 60% by weight of a-olefin, in particular an ethylene-
35  octene copolymer block. Preference is given to multiblock copolymers of the formula
(PB1-PB2)n, where n is a whole number from 1 to 100. The blocks PB1 and PB2 form
in essence a linear chain and preferably have alternated or random distribution. The
proportion of the PB2 blocks is preferably from 40 to 60% by weight, based on the
olefin block copolymer. Particular preference is given to olefin block copolymers having
40  alternating, hard PB1 blocks and soft, elastomeric PB2 blocks, these being
commercially available as INFUSE®.
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For controlled establishment of the desired morphology, compatibilizers (components
C) are used. According to the invention, an improvement in compatibility is achieved
via the use of a mixture of styrene-butadiene block copolymers or styrene-isoprene

35  block copolymers as component C1) and styrene-ethylene-butylene block copolymers
(SEBS) as component C2).

Even small amounts of the compatibilizers lead to better adhesion between the
polyolefin-rich and the styrene-polymer-rich phase, and markedly improve the elasticity

40  of the foam, in comparison with conventional EPS foams. Studies of the domain size of
the polyolefin-rich phase showed that the compatibilizer stabilizes small droplets via
reduction of surface tension at the interface.
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The ratio by weight of the entirety composed of components B1) and B2) to
components C2) in the expandable, thermoplastic polymer bead materials is preferably
in the range from 5 to 70.

30  The ratio by weight of components C1) to C2) in the expandable, thermoplastic
polymer bead materials is preferably in the range from 2 to 5.

Figure 2 shows an electron micrograph of a section through an expandable
polystyrene/polyethylene which comprises blowing agent and which has a disperse

35  polyethylene domain (pale regions) and a disperse styrene-butadiene block copolymer
phase (dark regions) in the polystyrene matrix.

The expandable thermoplastic polymer bead materials comprise, as component C1),
from 0.1 to 25 percent by weight, preferably from 1 to 15 percent by weight, in

40 particular from 6 to 9.9 percent by weight, of a styrene-butadiene block copolymer or
styrene-isoprene block copolymer.
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wei ght, pr Egp '[S’ITS/ 4 oo\ g gparticutarly preferably in the range from 12 to 16%.

30  Compatibilizers preferably used are styrene-butadiene-styrene (SBS) three-biock
copolymers whose butadiene content is from 20 to 60% by weight, preferably from 30
to 50% by weight, and these may be hydrogenated or non-hydrogenated materials.
These are marketed by way of example as Styroflex® 2G66, Styrolux® 3G55,
Styroclear® GH62, Kraton® D 1101, Kraton® D 1155, Tuftec® H1043, or Europren®

35  SOL T6414. They are SBS block copolymers with sharp transitions between B blocks
and S blocks.

Other materials particularly suitable as component C1 are block copolymers or graft
copolymers which comprise
40
a} atleast one block S composed of from 95 to 100% by weight of vinylaromatic
monomers and of from 0 to 5% by weight of dienes, and
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di stributi giyoraRditeadds Reuleler m ned via Differential Scanning
Calorinetry (DSC) or Differential Thermal Analysis (DTA), or

calculated from the Fox equation. The glass transition tenperature
i s gerdr al The glesscrarisitiod terspergtuBSar tBE copolyB® HASE B/ &t prafehutat inrtige r at e
of 20K/ m nrange from 5 to 20°C. The glass transition temperature is affected by the comonomer
constitution and comonomer distribution, and can be determined via Differential
Scanning Calorimetry (DSC) or Differential Thermal Analysis (DTA), or calculated from
the Fox equation. The glass transition temperature is generally determined using DSC
30  to 1SO 11357-2 at a heating rate of 20K/min.

The copolymer block (S/B)a is preferably composed of from 65 to 75% by weight of
styrene and from 25 to 35% by weight of butadiene.

35  Preference is given to block copolymers or graft copolymers which respectively
comprise one or more copolymer blocks (5/B)a composed of vinylaromatic monomers
and of dienes having random distribution. These can by way of example be obtained
via anionic polymerization using alkyllithium compounds in the presence of
randomizers, such as tetrahydrofuran, or potassium salts. Preference is given to

40  potassium salts, using a ratio of anionic initiator to potassium salt in the range from
25:1 to 80:1. Particutar preference is given to cyclohexane-soluble alcoholates, such as
potassium tert-butylamyl alcoholate, these being used in a lithium-potassium ratio
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The glass transition temperature of the copolymer block (S/B)s is preferably in the
range from -60 to -20°C. The glass transition temperature is affected by the
comonomer constitution and comonomer distribution, and can be determined via
Differential Scanning Calorimetry (DSC) or Differential Thermal Analysis (DTA), or

30  calculated from the Fox equation. The glass transition temperature is generally
determined using DSC 1o ISO 11357-2 at a heating rate of 20K/min.

The copolymer block (S/B)s is preferably composed of from 30 to 50% by weight of
styrene and from 50 to 70% by weight of butadiene.

35
Preference is given to block copolymers or graft copolymers which respectively
comprise one or more copolymer blocks (S/B)s composed of vinylaromatic monomers
and of dienes having random distribution. These can by way of example be obtained
via anionic polymerization using alkyllithium compounds in the presence of

40  randomizers, such as tetrahydrofuran, or potassium salts. Preference is given to
potassium salts, using a ratio of anionic initiator to potassium salt in the range from
2511 to 60:1. The result can be a simultaneous low proportion of 1,2-linkages of the
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The prZﬁ)or't'G@@DngG}\ei ght of the entirety of all of the blocks Sis in

the range from50 to 70% by weight, and the proportion by weight of

the entir eﬁ)(e Sgopgrltilon B{( wtelh%t 011 %gke%t!r%% ol% [I'of the blocks S is in the range from 50 to
70% by weight, and the proportion by weight of the entirety of all of the blocks (S/B)a
and (8/B)g is in the range from 30 to 50% by weight, based in each case on the block

30 copolymer or graft copolymer.

It is preferable that there is a block S separating blocks (S/B)a and (S/B)s from one
another,

35  The ratio by weight of the copolymer blocks (S/B)a to the copolymer blocks (S/B)s is
preferably in the range from 80:20 to 50:50.

Preference is given to block copolymers having linear structures, particularly those
having the following block sequence:
40  31-(S/B)a-S; (triblock copolymers)
S1-(S/B)a-S2-(S/B)s-Ss, or
S4-(S/B)a-S2-(S/B)a-S3 (pentablock copolymers),
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of  styrengoddbi€ RereSo abIA¥R: BRYMe strain at break values of up to 300% for a proportion of
styrene which is above 85%.

The block copolymers A can moreover have a star-shaped structure which comprises

30 the block sequence S:-(S/B)a-S2-X-52-(S/B)a-S1, where each of Sy and Sz is a block S,
and X is the moiety of a polyfunctional coupiing agent. An example of a suitable
coupling agent is epoxidized vegetable oil, for example epoxidized linseed oil or
epoxidized soybean oil. The product in this case is a star having from 3 to 5 arms. It is
preferable that the star-shaped block copolymers are composed of an average of two

35  S4-(S/B)a-S: arms and of two S3 blocks linked by way of the moiety of the coupling
agent, and comprise predominantly the structure S1-(S/B)a-Sz-X(S1)2-S2-(S/B)a-Sr,
where S; is a further S block. The molecular weight of the block Ss should be smaller
than that of the blocks S1. The molecular weight of the block S preferably corresponds
to that of the block S».

40
These star-shaped block copolymers can by way of example be obtained via double
initiation, where an amount |y of initiator is added together with the vinylaromatic



The bl ock dupoélasders A can noreover have a star-shaped structure

" which conprises 30 the block sequence S, -(S/B)A-S2-X-S2-(S/B)A-S,,
where each of S, and S2 is a block S, and Xis the noiety of a
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The exPandatdilebletdraion®st gsdes, ipobivelar Keath@Gt®SDal s conpri se, as
conponent C2), 20 fromO0.1 to 10 percent by weight, preferably from

1to 9. 9% i in particular from 0.8 to 5 percent by weight,
of a styreﬁém\éﬁ'ﬁ%%?ne- butyl ene bl ock copol yner (SEBS). Exanpl es of

sui t abl e styrene-ethyl ene-butyl ene bl ock copol yners (SEBS) are those
obt ai nabl eThé expaydaisgethatmopiasat pblieiepbedd MateridRWBhprib®RdLIGfing BSent
bl ock &PPOl¥ABbRetD); from 1 to 15 percent by weight, preferably from 3 to 10 percent by
weight, based on the entirety of all of the components A) to E), of a physical blowing
agent. The blowing agents can be gaseous or liquid at room temperature (from 20 to
30°C) and at atmospheric pressure. Their boiling point should be below the softening
point of the polymer mixture, usually in the range from -40 to 80°C, preferably in the
35 range from -10 to 40°C. Examples of suitable blowing agents are halogenated or
halogen-free, aliphatic Cs-Cg hydrocarbons, or are alcohols, ketones, or ethers.
Examples of suitable aliphatic blowing agents are aliphatic C3-Cs hydrocarbons, such
as n-propane, n-butane, isobutane, n-pentane, isopentane, n-hexane, neopentane,
cycloaliphatic hydrocarbons, such as cyclobutane and cyclopentane, halogenated
40  hydrocarbons, such as methyl chloride, ethyl chloride, methylene chloride,
trichlorofluoromethane, dichlorofluoromethane, dichlorodifluoromethane,
chlorodifluoromethane, dichlorotetrafluoroethane, and mixtures of these. Preference is
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" the commercially 25 avail able Kraton(r) G grades, in particular

Kraton(r) G 1650. Conponent D The expandabl e, thernopl astic pol yner
bead materials conprise, as bl ow ng agei’@ 30 (conmponent D), froml

to 15 per ceyitenhy tveloldwing halefer-abd plolvirgrag@ntsoisbbutaes, emitai®y isopeh@Rb,
based on the,eptid %é(pé%fta Léyc@{pek@%ecmﬁ é§0ﬁh {0 B), of a

physi cal bl ow ng oW n s can be gaseous or liquid

at room tenperat ure (f rom20 to SOC) and at atnospheric pressure.

Thei r boi | iGagapiblyrdf retbafivhdf bewrel agent hterstdrbgntargbe jpuirotedpbind lvever

Pgl yer 5 mn.]frmm g@uabhé{nésrbah% dARYE fif, 8 &gfeE@d Btﬁgblo%r?d ggeﬁﬁ?' y in
e ran r S ahl e n

hal ogenat e%gmlp rig{a{f’ Bmgﬂ'%fa P é’gfro'a@%l%gﬁaﬁ ﬁ Ee@n@ g/ 8*9%8%{?%?@/ prgga aatﬁ)é‘aom

al cohol s, l@ét%ﬁé@emﬂt lst wieigiat, ba@d&fﬁh@@'%‘ﬁ“%@ﬁ%@@%ﬁﬁfﬁh@m c bl ow ng

aggn: s ar e catlbpdradrics It@Bp&Boattr mreRFM®, ussURRturéScoiidsePafitem 30 to 98%

n- but ane, o

cycl oal hpha?%“%hgﬂﬁg?;@f BaREON Se., SRR, By, B A= R 3R e o

hal oger te(‘j"e BPYELPHENE 6540k %W%*t‘thﬂn BAItER§-de, ethyl chloride,

met hyl ene chloride, trichlorofluoromethane, dichlorofluoronethane,

di chl or odi HukpiMERL BédHe th@@lé?lﬂl@l?'légw H&ﬁ lrku‘tad??sopentan 28°C), and the, _

di chl or ot e%g@ pngiet hane ﬁéH hese. Pre renf g

60664 13 (HRWEVHISY Vb § %S&b\ﬁ{% SR AOTPRERIG e BgeAre C6°C:

i sobut ane, ﬁZ BRekmerkedhobriier aprabilithiop Eaterties of hlswineragens and therefore

cycl opest aimereesad smra@elﬁt@tﬂhtg)fcdrﬁwﬁeﬁj wifbaater Fdamaboity tb@i\ﬁai’lbwcﬂén@iﬁes are

buPl 63 20RRA%] bER' ALABRNRRDS Rin ISTBEALRL el of Bher RorhILEA

bul k densities can i'S prererre
agent conprises a proportion of from25 to 100 percent by wei ght,
parti cul ar Byitgietebbling dgepi ardhdse vt plakicentonbselautivighef, sohagiedionthe

t he Dbl 0W| n Bh2@eBEming Hoins PRESM AT sOtEein é%]e@PﬁJ@:ﬁ%Q)Ozl Nz,'O? rﬁﬁfetda%é'é afh'ey

part cif ar T PaiE sk é*%g%%%‘s’%%%ﬁ}e exa?néa%é)epﬁ?ﬁr@ﬁalasmo%%rﬁqs% to 2%

by 10 wei gRtaterial, peer Rreterably F‘Pm@rfpég%t@/‘ﬂﬁmbty wei ght, of n-pentane.
Surprisingly, despite the relatively |Iow boiling point of isopentane
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" soluble or insoluble inorganic and/or organic dyes and pigments, fillers, or co-blowing
agents, in amounts which do not impair domain formation and foam structure resulting
therefrom.

35  Production process

The polymer mixture having a continuous and at least one disperse phase can be
produced via mixing of two incompatible thermoplastic polymers, for example in an
extruder.

40
The expandable thermoplastic polymer bead materials of the invention can be obtained
via a process of



Conponent EFZD6BHe expandabl e, thernoplastic polymer bead materials

" conprise, as conmponent E, fromO to 5 percent by weight, preferably
from0.3 to 3 percent by weight, of a ﬂycl eating agent, such as
talc. The nultiphase polynmer m xture can® noreover receive additions
of additive}, 3Ifodwitigeatdlyrgeraginirs witpbashirtionerad ahiabsigpe-dupatsai fhaeg

or hal ogen- 1 1 e<id haiFR ol ebALHANS A) 53] 4k F aBpropfiag! gpl © 1 nor gani c

/or or nent s, 1 owing agents, in
amount s whPbh 48V RAP AR FGUIRSIHR F BIHE B kR T ORAIESE P BT Gve
resul ting thercgpansieble3Bemaptastic Polmpr beassvatBhalspol ymer ni xture
havi ng & cep}gl RHO BEl|ARMgab giv@@%barﬁﬁﬁ%ledfh%ﬂ?é@gstglm&%a@%aéﬁg@ﬁgﬁge?n
via mxing o as :
an extruger %ﬁ’ﬁrhﬂ?e? ﬁgd L‘% ét%ﬁe@ﬁ%‘lﬁ 4’?5‘?‘0 %Spr%? 53839 PREt eri al s
of the invention can be obt ained via a process of PF 60664 14 a)
produci ng ah@aberage disinetearos thal dispalseoittisi b thaoarmikratixiuasiod @Rl in stage

di sperse phpg ref¥r‘a§lylrﬂl ng'lreggﬂgé Trﬁ@@lﬁ%ﬁb%rrf%aﬁlgu@l%&%?%?ﬂ)%n the ngs fch}

appr opt atg? is mxture wt
and pe etl ef}fﬁl to give expandable thernoplastic polyner bead
materi al s, 5 c) and pelletizing to give expandabl e, thernoplastic

pol yner bepdhriscs ehrlogimdnd thé! Bgigﬁﬁﬁﬁlﬁ&ur@%bh 8lsb 2Rt 'b@'beﬁéhz@d Qﬁ %?a@%r

naseof "t HAP kel ol fbile ool BU 0P L 80 Sl it s e

the range FPFﬁé%H"?; 806 ab@n oletnied ﬁ%m@@rém%wsgﬂgm wWinagpgntih, toraive eypgedable
from 19 10erhapldGio@olymer baadnetdrals. Fhbadiamanén bé helgeat aﬁ&atomn@twcﬁv

can al so fﬂh%?ﬁei% &ﬁxlxtlcﬁmezﬁﬁyméﬂn%tﬁ% A be o@%etdrtﬁree gﬁéfo?rﬂ%ft hen

b t- at n an aq eous phase un pressure
aﬁdpgts alnngﬁgggf 30?'8@3@?51%%@' Végeﬁbesaurfﬂ ¥-ng agent D), to give

expandabl e 15 thernoplastic polymer bead materials. These can then be
i sol at ed apirituigosbicighceed gven t&@cdﬂf&ﬂnhbmﬁ&pr@@éﬁtm thlchhﬁ a@ﬁeﬂ}?&
)

tr or e f oam
lr)rgladI )r(rat ertlhg \fp %tlggﬁﬁ%%s%%atl it E@thtel C%HI %UOUSPQF%%)@{CB@(HWE gi ven to
a cont i nuotAYShY 8RR 4% MefedyR; iwin- ﬁﬁeﬁ’te@fb’éd% anchto foimn thedralipgr agikiuee is
styrene pah;xardnmtma ﬁcﬂyqumgBt)faed@ﬁ)fdrmU@use glkpeee phase, exa Rbavith the

pol ystyr engmdaiibiiBdrk ed) bAd &2 et hdestingad R4 mekhﬁ

pol ymer m x uljrel mxew\gng ¥ ?}&} (%% ga%’ %5 tF‘d ?h

di sper se %H'S;EPEBQ t‘rhStfﬂH‘é htroug one of more static and/or ynamrc mixing
25 elements and is impregnated with the blowing agent D). The melt loaded with blowing

agent can then be extruded through an appropriate die, and cut, to give foam sheets,

foam strands, or foam bead material.

An underwater pelletization system (UWPS) can also be used to cut the melt emerging

30 from the die directly o give expandable polymer bead materials or to give polymer
bead materials with a controlled degree of incipient foaming. Controlled production of
foam bead materials is therefore possible by setting the appropriate counterpressure
and an appropriate temperature in the water bath of the UWPS.

35  Underwater pelletization is generally carried out at pressures in the range from 1.5 to
10 bar to produce the expandable polymer bead materials. The die plate generally has
a plurality of cavity systems with a plurality of holes. A hole diameter in the range from
0.2 to 1 mm gives expandable polymer bead materials with a preferred average bead
diameter in the range from 0.5 to 1.5 mm. Expandable polymer bead materials with a

40 narrow particle size distribution and with an average particle diameter in the range from
0.6 to 0.8 mm lead fo better filling of the automatic molding system following
prefoaming, where the design of the molding has a relatively fine structure. This also
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from 0.2 {0 10 mm. Their bulk density is preferably in the range from 10 to 100 g/I.

30  The fusion of the prefoamed foam beads to give the molding, and the resultant
mechanical properties, are in particular improved via coating of the expandable
thermoplastic polymer bead materials with a glycerol stearate. It is particularly
preferable to use a coating composed of from 50 to 100% by weight of glycerol
tristearate (GTS), from 0 to 50% by weight of glycerol monostearate (GMS), and from 0

35  to 20% by weight of silica.

The expandable, thermoplastic polymer bead materials P1 of the invention can be
prefoamed by means of hot air or steam to give foam beads whose density is in the
range from 8 to 200 kg/m3, preferably in the range from 10 to 80 kg/m3, in particular in
40  the range from 10 to 50 kg/m?, and can then be used in a closed mold to give foam
moldings. The processing pressure selected here is sufficiently low that a domain
structure is preserved in the cell membranes, fused to give molded-foam moldings. The
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from the fmamacher beestiniusidrefoamer.nvention and which in particul ar

are conposed of styrene polyners or of polyolefins, such as expanded
15 or prefoaned,

pol ypropyl ene (EPP), expanded pol yethyl ene (EPE), or ef o
expandabl e':e B @FEFQ‘%%%J”;@W.Shﬁ?tsi"ﬁthﬁ@bthﬁﬁﬁ@i“lﬂull?“t)@ caadilgn s nat i ons
of valh oumrficiaryreddsblctbesappifashibd, expamddbal styrane pplyekar bl ctisShse
It is al soRaamhbliesdifs, 388 L@k Hmdalﬂﬁllirﬂfﬁﬁggaa hEtQ,ror%Ea?{iIg’\lw Bjoxide in
radi ati on-crosslink c{ %I ol efin foam beads, oam beads based on
styrene p(ﬁa&/rtﬂf:élfag g&%%l Bg" 8%‘? qysiaee 9?%‘3'&5&96%}%%@ rgygegiog 1 to 50 um particle
diameter, in amounts of from 0.1 to 10% by weight, in particular from 2 to 8% by

weight, based on EPS, these polymers being known by way of example from EP-B 981
30 574 and EP-B 981 575.

Foam beads P2 which are particularly heat- and solvent-resistant are obtained from
expandable styrene polymers, for example a-methylstyrene-acrylonitrile polymers
(AMSAN), e.g. a-methylstyrene-acrylonitrile copolymers or a-methylstyrene-styrene-
35  acrylonitrile terpolymers, the production of which is described in WO 2009/000872. It is
moreover possible to Use foam beads P2 based on styrene-olefin interpolymers or on
impact-modified styrene polymers, e.g. impact-resistant polystyrene (HIPS).

The process can also use comminuted foam beads composed of recycled foam

40  moldings. To produce the molded foams of the invention, the comminuted foam
recyclates can be used to an extent of 100% or, for example, in proportions of from 2 to
90% by weight, in particular from 5 to 25% by weight, based on the foam beads P2,
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i nvention exhibit surprisingly good conpatibility with the foam beads
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to use prefo erent density

f oans of tﬂ@’?%@ﬂf%&ﬂxmgtaqdlss”ﬂ}?@é@m t@go[,gtgamf eX ey OheemRledhg P2
whose #ensioain hesds &4 padtRAnbe chargesl inanger fnooniafertsdo 50ndidy/am8 sintdiad
Accordi ng fighdh& ehediaient, the foam beads P1 and P2 can be mi xed
and sintered in a nold, using hot air or steam It is preferable

that the m xture used is conposed of from 10 to 99% by wei ght,
The alternative processes of the invention can create molded-foam moldmgs in many

different ways, and can adapt their properties to the desired appiication. The

30  quantitative proportions, the density, or else the color of the foam beads P1 and P2 in
the mixture can be varied for this purpose. The result is moidings with unique property
profiles.

By way of example, molding machines used for this purpose can be those suitable for
35  the production of moldings with varying density distribution. These generally have one
or more slider filaments which can be removed after charging of the different foam
beads P1 and P2, or during the fusion process. However, it is also possible that one
type of foam bead P1 or P2 is charged and fused, and that the other type of foam bead
is then charged and fused with the existing subsection of the foam molding.
40
This method can also produce moldings, for example pallets for dispatch of unitized
products, where, by way of example, the ribs or feet have been manufactured from
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packagi ng 8‘?@5 Ofﬁeﬂfw&n%’h%ﬁerwqu ly spitahip S8 dhe RPdyGionof hrgkeging
const r get i owteyialg andeefidemping materials, or of packaging with improved resistance to
fracture and to cracking.

The elasticity of the molded foams also makes them suitable as inner cladding of
protective helmets, for example ski helmets, motorcycle helmets, or cycle helmets, for

30  absorbing mechanical impacts, or in the sports and leisure sector, or as core materials
for surfboards.

However, high levels of thermal insulation and of sound deadening also permit
applications in the construction sector. Floor insulation usually uses foam sheets

35  directly laid on the concrete floor. This is a particularly important factor in the case of
underfioor heating systems, because of downward thermal insulation. Here, the hot-
water pipes are laid into appropriate profiled regions of the foam sheets. A cement
screed is spread on the foam sheets, and a wooden floor or a wall-to-wall carpet can
then be laid on the screed. The foam sheets also act as insulation with respect to solid-

40  borne sound.

The moldings are also suitable as core material for sandwich structures in ship building
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spoi | ers, aA¥swIREeWhese Msivissesitvdndax VY| P03 keb'§|2§%m%f g EStking
ar e hi gher from&@ASmShoVide @80 dafiw/maovipased nohbexyiandatlise pol yst yrene
(EPS), while conpressive strength is simnultaneously high, the foam
beads P2 i ﬁ rﬁﬁy&gl ar are suitable for the production of 15 pallets.

To | rrprove bility of the pallets, these can, if appropriate,
be adhesi v@1.1: LLDPE (LL1201 XV, ExxonMobil, den3|ty0925 g/l., MVI 0.7 g/10 min, melting

point 123°C)
30 BZ2.1: Ethylene-octene copolymer (Engage® 8411 from Dow, density 0.880 g/L, MVI =
18 g/10 min, melting point 72°C)
B2.2: Ethylene-octene copolymer (Exact®, 210 from ExxonMobil, density 0.802 g/L,
MVI =10 g/10 min, melting point 95°C)

35 Component C:
C1.1: Styrolux® 3G55, styrene-butadiene block copolymer from BASF SE,

C1.2: Styroflex® 2G66, thermoplastic elastic styrene-butadiene block copolymer
(STPE) from BASF SE,

C1.3: Styrene-butadiene block copolymer of structure Si-(S/B)a-Sz-(S/B)a-S1, (20-20-
40 20-20-20% by weight), weight-average molar mass: 300 000 g/mol

C2.1. Kraton G 1650, styrene-ethylene-butylene block copolymer from Kraton



bonded to wed068d astic, or netal, or sheathed on all sides with a
- plastics foil, for exanple those conposed of polyolefins or of
styrene-but adi ene bl ock copol yners. Exanples 20 Starting material s:
Conmponent A: Pol ystyrene whose nelt vi sg%sity i ndex MVI (200C/ 5 kg)
is 2.9 cnB/ 10 mBAolynss L6BK 25 from BASF SE, Mv = 280 000 g/ nol,

vi scosity ntgrber, r B . IJHBF ,

Exxonl\/bbiyl , de'néfré{%gggl%i 8‘%’[&%“: 0?@'8%}8%% n, rr@({r:ﬁjﬁéag%éﬂt

123C) 30 B2.1: t%eéﬁ ~%ct ene copol ymer (Engage(r) 8411 from Dow,
density 0.880 g/L, MWI = 18 g/10 min, nelting point 72C) B2. 2:

Et hyl eng- oat@meoneapol ymer (Exact(r), 210 from ExxonMbil, density

0.902 g/L, 1. = 1N | tin oi nt 95C) 35 opent C.
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SE CL 2! ayrespisReie Sateskrend Ranions 0% bemsiahi of isonansne, Bt diveriht
bl ock copolojmeentapSIPE) from BASF SE, Cl1.3: Styrene-butadi ene bl ock
copol yner of structure S1-(S/B)A-S2-(S/B)A-S,, (20-20- 40 20-20-20%
by wei Bt), wei ght - average nol ar mass: 300 000 g/nmol C2.1: Kraton G
1650, g y -Fé??’ﬁ q%ne- but yl ene bl ock copol yner from Kraton PF 60664
20 Pol ynerlgld(HE €2, @mykeartbpn G 1652, styrene- et hyl ene-butyl ene bl ock
copolynmer from Kraton Polynmers LLC 5 Conponent D: Bl ow ng agent

m xture CO@Q&EHOP{%%@%%@%&Q‘%@H% n- pentane, the nmaterial used

unl ess otherwise's ttane S (20% by wei ght of i sopentane,
80% by wei ght of n-pentane). 10 Conponent E: Talc (HP 320, Omyacarb)
Pr oductibon Tofprodiuae kheireal ytyrneGliaiicke bleckpopayaer Che, BRgERAl cyclohexane

styrene- but,pgi F‘ & igﬁgl_c@@gb%lcj?f EPclfouEﬂa'-%iIegqﬁgﬁte]ms{a%gésgﬁgé%ﬁrer‘ed X@E&Fve

us_ed as initjia ggct\tuar e ,%n uble-walle iter stal _nl,ess-s eeé

stirred autBBICIRRSDRYS pgialorgen Vet ity endasint Reb@ Gt ysincat-8dnltad segre

endpoi nt  abuydithiun(Big i) uatl al yeddw selor appeared, caused by the 1,1-diphenylethylene
used as indicator, and then the following were admixed: 3.33 ml of a 1.4 M sec-

20 butyliithium solution for initiation, and 0.55 ml of a 0.282 M potassium tert-amyl
alcoholate (PTA) solution as randomizer. The amount of styrene (280 g of styrene 1)
needed to produce the first S block was then added and polymerized to completion.
The further blocks were attached, as appropriate for the stated structure and
constitution, via sequential addition of the appropriate amounts of styrene or styrene

25  and butadiene, in each case using complete conversion. To produce the copolymer
blocks, styrene and butadiene were simultaneously added in a plurality of portions, and
the maximum temperature was restricted to 77°C, by countercurrent cooling. For block
copolymer K1-3, the amounts required were 84 g of butadiene 1 and 196 g of styrene 2
for the block (S/B)a, 280 g of styrene 3 for the block S2, 84 g of butadiene B2 and

30 196 g of styrene 4 for the block (S/B)a, and 280 g of styrene 5 for the block S,

The living polymer chains were terminated by adding 0.83 mi of isopropanol, and 1.0%

of CO./0.5% of water, based on solid, was used for acidification, and a stabilizer

solution (0.2% of Sumilizer GS and 0.2% of [rganox 1010, based in each case on solid)
35 was added. The cyclohexane was evaporated in a vacuum drying oven.

The weight-average molar mass My of the block copolymer C1.3 is 300 000 g/mol.

Measurements on foam moldings

40
Various mechanical measurements were carried out on the moldings, in order to
demonstrate the elastification of the foam.
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then injected into the poI yrrer melt, and was incorporated
The pellets comprising blowing agent were then prefoamed in an EPS prefoamer to
30  give foam beads of low density (from 15 to 25 g/L), and processed in an automatic

EPS molding system at a gauge pressure of from 0.7 to 1.1 bar, to give moldings.

The disperse distribution of the polyethylene (pale regions) can be discered in the
transmission electron micrograph (TEM) of the minipellets comprising blowing agent

35 (figure 1) and this subsequently contributes to elastification within the foam. The size of
the PE domains of the blowing-agent-loaded minipellets here is of the order of from
200 to 1500 nm.

Coating components used were 70% by weight of glycerol tristearate (GTS) and 30%
40 by weight of glycerol monostearate (GMS). The coating composition had a favorable

effect on the fusion of the prefoamed foam beads to give the molding. Flexural strength

could be increased to 250 and, respectively, 310 kPa, in comparison with 150 kPa for
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Examples 4 to 9

By analogy with the process according to example 1, blowing-agent-loaded polymer

15 pellets were produced using the components and amounts stated in table 2. The
blowing agent used comprised a mixture comprising 85% by weight of isopentane and
5% by weight of n-pentane. The pellets comprising blowing agent had a narrow particle
size distribution (d” = 1.2 mm, for hole diameter 0.65 mm).

20 The pellets comprising blowing agent were then prefoamed in an EPS prefoamer to
give foam beads of low density (from 15 to 25 g/L), and processed in an automatic
EPS molding system at a gauge pressure of from 0.8 to 1.4 bar, to give moldings.

Coating components used were 70% by weight of glycerol tristearate (GTS) and 30%
25 by weight of glycerol monostearate (GMS). The coating composition had a favorable
effect on the fusion of the prefoamed foam beads to give the molding.
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Properties of foam molding

Foam density [g/L] 19.3 184 | 185 [195 |21.3 |216
Compressive strength 10% o7 96 86 94 85 94
[kPa]
Flexural strength [kPa] 282 286 240 282 278 280
Bending energy [Nm] 4.8 58 51 5.5 5.7 54

Examples 10toc 19
15
Components A, B, and C were melted at from 220 to 240°C/130 bar in a Leistritz
ZSK 18 twin-screw extruder (see table 3). 7.5 parts of pentane S (20% of isopentane,
80% of n-pentane) were then injected as blowing agent (component D) into the
polymer melt, and incorporated homogeneously into the polymer melt by way of two
20  static mixers. The temperature was then reduced to from 180° to 185°C, by way of a
cooler. One part of talc (component E) in the form of a masterbatch was then metered
as nucleating agent into the blowing-agent-loaded main melt stream, by way of an
ancillary extruder. After homogenization by way of two further static mixers, the melt
was cooled fo 140°C, and extruded through a heated pelletizing die (4 holes with



Corrp onent BF.6DBE68.1 7.5 7.2 7.7 7.5 7.7 Conponent B2.2) 5.0 4.7 8.1
8.7 4.7 8.7 Conponent Cl1.1 13.0 5.8 Conponent C1.2 6.0 13.0 12.6
58C0rrponent C2.1 0.7 1.3 Conponent C2.2 0.8 0.7 0.7 1.3 Conponent
D (95%of 6.5 6.1 5.8 6.3 6.1 6.3 isop&htane, 5% of n-pentane)
Conmponent B)E50ni Hdrd dddpelething. de GniperdURREBOES). Dhe b@mm}@im Foam

density [g +10%
0756 bo SqprEp 'f‘%‘-‘?% O*ETSQ%%&&&S"F@%@%@ CERTRURERAE RGeS
280 Bendi HGEMEPRS 9"’4”98”8""@9539?”‘5 Oﬁd%j "?'”@eﬂefs@ﬁé‘ﬁﬁl”égo‘maﬁ@'el%ze
15 ConponedisibatiorB(d” &rﬂd1 @mjere nelted at from 220 to 240C/ 130 bar in

a Leistgitz ZSK 18 twin-screw extruder (see table 3). 7.5 parts of

pentane S (20% o) ent 80% of n-penta re ected
be" bl ovi ng "G BRE: SNBSS ke ag arB RS ERa e fn ERRprofobmet

i ncor por at BYe AT @@M@Wdewt&j (rore 1§d®95rﬂfL)n¥1dtDrb§¢esaa6}'libﬁn autemalc
static m xEPS.mdbieglsesioeratuatgatestiierni reghlEee 1.9 taf, asyl80ndi@nds85C,
by way of a cooler. One part of talc (conponent E) in the formof a
mast erbatch was then nmetered as_nucleating agent into

bl owi née agERet "lgo%wwnﬁafﬁ SR weres?%&mwwt\%glyeﬁroléﬁsteerﬁtq 0%% ynd 30%
extruder. BY teighhoigigem! ranosteataye (BIYSPTT he\moatfngctdne:rosmbahad afaveesise
the melt @@&t%ﬁ%@ﬂnsbﬁ ot e Gre@Bthe8Xsdr et AL Wégﬁegw
pelletizing die (4 holes with PF 60664 24 08 ore, and
pelletizing die tenperature of 280C). The polynmer strap was chopped
by neans of an underwater pelletizer (12 bar of underwater pressure,
45C water tenperature) giving bl ow ng-agent-|oaded m nipellets

havi ng narrow particle size distribution (d = 1.1 mm. 5 The

pell ets conprising blow ng agent were then prefoaned in an EPS
prefoaner to give foam beads of |ow density (from 15 to 25 g/L), and
processed in an automatic EPS nolding system at a gauge pressure of
fromO0.9 to 1.4 bar, to give noldings. 10 Coating conponents used
were 70% by wei ght of glycerol tristearate (GIS) and 30%
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€0 0 0 PR 9, By weight of 158K polystyrene, 7.6% by weight of 1201XV LLDPE, 8.5% by
weight of Exact® 210 EOC, and 1.2% by weight of Kraton® G1650 SEBS were melted
5 atfrom 220 to 240°C/from 180 to190 bar, in a Leistritz ZSK 18 twin-screw extruder.
6.1% by weight of a mixture composed of 5% by weight of n-pentane:95% by weight of
isopentane were then injected as blowing agent (component D), and incorporated
homogeneously into the polymer melt by way of two static mixers. The temperature
was then reduced to from 180° to 185°C by way of a cooler. 0.5% by weight of talc in
10 the form of a masterbatch was then metered as nucleating agent {component E) (see
table 4a) into the blowing-agent-loaded main melt stream, by way of an ancillary
extruder. After homogenization by way of two further static mixers, the melt was cooled
to 155°C, and extruded through a heated pelletizing die (4 holes with 0.65 mm bore,
and pelletizing die temperature of 280°C). The polymer strap was chopped by means
15 of an underwater pelletizer (12 bar of underwater pressure, 45°C water temperature)
giving blowing-agent-loaded minipeliets having narrow particle size distribution
(d” = 1.25 mm).

ocov

Examples 21 to 35

Examples 21 to 35 were carried out by analogy with example 20, using the amounis
listed in tables 4a and 4b, and different constitutions of blowing agent.

The blowing agent retention experiments were carried out in a cylindrical zinc box with

25 PEinlayer, the diameter and height of which were 23 cm and 20 cm, respectively. The
minipellets comprising blowing agent, produced by way of extrusion, were charged to
the PE bag, in such a way as to fill the zinc box completely, to the rim.

The closed containers were then placed into intermediate storage at room temperature
30 (from 20 to 22°C) for 16 weeks, and then opened in order to determine the blowing
agent content of the minipellets, foamability to give minimum foam density, and
blowing agent content after prefoaming of the minipellets to give minimum foam
density. The blowing agent content of the minipellets was determined by back-
weighing to constant weight after heating in the drying oven at 120°C.
35
Foamability was studied by treatment with unpressurized saturated steam in a steam
box, by determining the minimum bulk density found, with the associated foaming time.
The residual blowing agent content in the prefoamed beads was then measured by
means of GC analysis (internal standard: n-hexane/dissolution in a mixture composed
40  of 40 parts of toluene:60 parts of trichlorobenzene).

In order to reduce the time needed for the storage experiments and to render the
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1201XV LLDPE, 8.5% by weight of Exact(r) 210 ECC, and 1.2% by wei ght
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static mxers, the nelt was cooled to 155C, and extruded through a
heat ed peIIetizing die (4 holes with 0.65 nmbore, and pelletizing
die tenperature of 280C). The pol yner strap was chopped by neans 15
of an underwater pelletizer (12 bar of underwater pressure, 45C water
tenperature) giving bl ow ng-agent-|oaded m nipellets having narrow
particle size distribution (d° = 1.25 mm. Exanples 21 to 35 20
Exanples 21 to 35 were carried out by anal ogy with exanple 20, using
the amounts |isted in tables 4a and 4b, and different constitutions
of bl owi ng agent. The bl owi ng agent retention experinents were
carried out in a cylindrical zinc box with 25 PE inlayer, the

di anet er and hei ght of which were 23 cmand 20 cm respectively. The
m ni pell ets conprising blow ng agent, produced by way of extrusion,
were charged to the PE bag, in such a way as to fill the zinc box
conpletely, to the rim The closed containers were then placed into
internedi ate storage at roomtenperature 30 (from20 to 22C) for 16
weeks, and then opened in order to determ ne the bl owing agent
content of the mnipellets, foamability to give m ninumfoam density,
and bl owi ng agent content after prefoam ng of the mnipellets to
give m nimum foam density. The bl ow ng agent content of the

m ni pell ets was determ ned by back- weighing to constant weight after
heating in the drying oven at 120C. 35
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Components A) to C} were melted at from 240 to 260°C/140 bar in a Leistritz ZE 40
twin-screw extruder, and taic was admixed as nucleating agent (component E) (see
table 1). The blowing agent mixture composed of 95% by weight of isopentane and 5%
by weight of n-pentane (component D) was then injected into the polymer melt and
homogeneously incorporated into the polymer melt by way of two static mixers. The
ternperature was then reduced to from 180° to 195°C, by way of a cooler. After further
homogenization by way of two further static mixers, the polymer melt was injected at
from 200 to 220 bar, at 50 kg/h, through a pelletizing die whose temperature was
controlled to from 240 to 260°C (hole diameter was 0.6 mm, with 7 cavity systems x 7
holes, or 0.4 mm hole diameter with 7 cavity systems x 10 holes). The polymer strand
was chopped by means of underwater pelletizer system (11-10 bar of underwater
pressure at a water temperature of from 40°C to 50°C), giving minipellets loaded with
blowing agent and having narrow particle size distribution (d” = 1.2 mm for hole
diameter of 0.65 mm).

Coating components used were 70% by weight of glycerol tristearate (GTS) and 30%
by weight of glycerol monostearate (GMS). The coating composition had a favorable
effect on the fusion of the prefoamed foam beads to give the molding.

Table 5: Constitution of expandable polymer bead materials (EPS) in proportions by
weight for production of foam beads P1.1, P1.2, and P1.3

Example | Comp. | Comp. Comp. Comp. Comp. Comp. Comp.
[% by wt]} | A B1.1 B2.2 c2.2 C1.2 E D

P1.1 67.2 7.5 4.7 0.7 13.2 0.5 6.1

P1.2 67.9 7.5 4.7 0 13.2 0.5 6.1

P1.3
comp

81.1 7.5 4.7 0 0 0.5 6.1

The disperse distribution of the polyethylene (phase 1, pale regions), and the disperse
distribution of the styrene-butadiene block copolymer (phase 2, dark regions) can be
discerned in a transmission electron micrograph (TEM) of the minipellets comprising
blowing agent and this subsequently contributes to elastification within the foam. The
size of the PE domains of the blowing-agent-loaded minipellets here is of the order of
from 200 to 1000 nm, and the size of the styrene-butadiene block copolymer domains
is of the order of from 200 to 1500 nm.

The pellets comprising blowing agent were prefoamed in an EPS prefoamer to give
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Table 6: Properties of molded foams composed of different proportions of foam beads

P1.1:
Example 36 37 38 39 40 comp
P1.1 100% 60% 40% 20% 0%
P2 0% 40% 60% 80% 100%
Density [o/1] 17.7 17.3 16.8 16.6 16.1
Bending energy [Nm] 5.4 4.2 3.7 3.1 2.7

Flexural strength [kPa] 250.7 247.9 2435 239.3 228.3
Specific energy
[Nm/(kg/m?)] 0.3 0.2 0.2 0.2 0.2

Specific force [Nftkg/m3)] | 35.0 35.1 35.8 35.3 35.2

25  The examples show that the foam beads P2 can be mixed with the foam beads P1
used according to the invention, over wide ranges. This method can be used for
targeted setting of mechanical properties, such as bending energy.
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Table 8: Bending energy [Nm] of molded foams composed of various proportions of
10 foam beads P1.3V
Example 51 52 53 54 55
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, 0 20 40 60 80
by weight]
Proportion of P1.3V 95 30 50 40 20
[% by weight]
Bending ener
GENEIY 3 28 2.9 3.0 |27
[(Nm]




25 The exampl gxseghow that the foam beads P2 can be m xed with the
f oam beads P1 used according to the invention, over w de ranges. This
nmet hod can be used for targeted setting of mechanical properties,
such as bendi ng energy. PF 60664 33 TaBte 7: Bending energy [Nn] of
nol ded f oaffatenonposed of various proportions of foam beads P1.1
Exanpl e 41 42 43 44 45 Proportion of P2 [%O 20 40 60 80 by wt.]
Proportlon Pl [ % 95 %ﬁ) 60 40 20 by wt.] Bendi ngf energy [Nm 5.5
5.0 4.2 3. rse*Pani 3. hesEaiete %?MT‘@&PE[BFWB%W RATREE Ngoans
conposed of var| ous proportions of foam beads Pl.2 Exanple 46 47 48

49 50 t % he B tion of Pl1.2
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Tabl e 9: Bendi hg energ]\;}'t f’kl C&n [ﬁ)g‘f" ﬁt ﬁﬁd?%yoé%'ﬁﬂﬂ?éﬁ ”&ﬂ“‘r\%ﬁq'%u%mn;‘e
proportions of 10rns&iidyeadktoPM03Cy Exanpl e 51 52 53 54 55
Proportion of B2) [Rerhy twebghtdenOh2Reiddt & ;ﬁ)%olé?hméé hwmr@gaom-is?%@ﬁ
80 60 40 20 [%bngacght] Bendi ng energy 3 7 [ NmM
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PF 606%' C1) from 0.1 to 25 percent by weight of a styrene-butadiene or styrene-

isoprene block copolymer,
C2) from 0.1 to 10 percent by weight of a styrene-ethylene-butylene block

copolymer,
D)  from 1 to 15 percent by weight of a blowing agent,
15 E)  from 0 to 5 percent by weight of a nucleating agent

where the entirety of A) to E) gives 100% by weight.

2. The expandable, thermoplastic polymer bead material according to claim 1,
20 which comprises

A) Tfrom 55 to 78.1 percent by weight of a styrene polymer,
B1) from 4 to 25 percent by weight of a polyotefin whose melting point is in the
range from 105 to 140°C,
25 B2) from 1 to 15 percent by weight of a polyolefin whose melting point is below
105°C,
C1) from 6 to 15 percent by weight of a styrene-butadiene or styrene-isoprene
block copolymer,
C2) from 1 to 5 percent by weight of a styrene-ethylene-butylene block
30 copolymer,
D)  from 3 to 10 percent by weight of a blowing agent,
E)  from 0.3 to 3 percent by weight of a nucleating agent

where the entirety of A) to E) gives 100% by weight.

35
3. The expandable, thermoplastic polymer bead material according to claim 1 or 2,
which comprises standard polystyrene (GPPS) as styrene polymer A).
4, The expandabile, thermoplastic polymer bead material according to any one of
40 claims 1 to 3, which comprises polyethylene as polyolefin B1).

5. The expandable, thermoplastic polymer bead material according to any of
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of 40 clains 1 to I Ch ‘conprises po ene as polyolefin Bl).
5. The expandabl e, thernoplastic polynmer bead material according to
any of PF 60664hg8&xparidablasthérmaplatfic whivoler beapmiaeesl sccoafial ter@ly of

conposed of et fyh@NetAE WHREIS IR HSck copolymer C1 has a linear structure having the
20 block sequence S1-(S/B)a-Sz-(S/B)a-Ss, where each of Sq, Sz and S is a block S.

8. The expandabie, thermoplastic polymer bead material according to any of
claims 1 to 7, wherein the total of the proportions of components C1 and C2 is in
the range from 6.8 to 18 percent by weight.

25

9. The expandable, thermoplastic polymer bead material according to any of
claims 1 to 8, wherein the ratio by weight of the entirety composed of
components B1 and B2 to C2 is in the range from 5 to 70.

30 10. The expandable, thermoplastic polymer bead material according to claim 4,
wherein the ratic by weight of components C1 to C2 is in the range from 2 to 5.

11.  The expandable, thermoplastic polymer bead material according to any of
claims 1 to 10, which comprises, as blowing agent, a mixture composed of C3-Cg
35 hydrocarbons with a proportion of from 25 to 100 percent by weight, based on
the blowing agent, of isopentane or cyclopentane.

12.  The expandable, thermoplastic polymer bead material according to any of
claims 1 to 11, which comprises at least one disperse phase with average

40 diameter in the range from 1 to 1500 nm.

13.  The expandable, thermoplastic polymer bead material according to claim 12,



pol yol ef n BF)60664 The expandabl e, thernoplastic polynmer bead materi al
" according to any of 5 clains 1 to 5, which uses, as conponent Cl, a
bl ock copol yner whose wei ght- average rrg ar mass Mre, is at |east 100
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50 to 70% by wel ghtahdbase on the bl ock copolyner. 7. The expandabl e,

t hernopl astic pol yner bead material according to any of clains 1 to
6, wherein theChl o&le 5661 ¢iseersepPhasesPA considapssentialbtal cemhaneni§ 1t he
20 bl ock sequence S1-(S/ B)A-S2-(S/B)A-S3, where each of S1, S2 and S3

is a blockqp. n WPP@! i rial
according t1 % aﬁhg%}? ﬁarﬁéBfé, %?%?%a%!&eﬁo eret,:iﬁa:’%%'{j ﬁqea? ‘%}La%, g(]?fog?ﬁfﬁjeé%toq
proporf‘&ons of C%H%éﬁ%ﬁ@%h SHIEPTESS ASORINY. CHBPTSNG R IhFeidl edate 18
percent by weight. 25 9. The expandabl e, thernoplastic polyner bead
nmaterial agsor i gigedse féithe Boduelict dfexpartdabf, tHARBH bRt IMR/ e te9d bY

wei ght of the i ret ed o co nents.Bl and BZ to C2 is in
the range fromﬁ%ttéfr[??%@%%ﬁpﬁ%.a%ﬁzC'@%Sgﬁgjaﬁ]@mi S SFasti ¢ pol ymer
bead material according to claim4, wherein the ratio by weight of
conponghts Cl wp Chroducing & pedymenget fittoacantinuobs andédis}?hn&ﬁ%@@é\d@m e,
t her nopl asti c pol ypeg: rﬁ%n% } ; of clains 1 to
10, which corrpés segﬁﬁlggs)gt o%.n%ﬁgﬁiﬂ%{%’f@%g&ﬁé}%ﬂé@aﬁ& osed of C3-Cs
35 hydr ocar bon&’ wi tAPE9 T OFort PG Wf%’tdYﬁhz%bwam@c?@gE%r cent by

wei ght, based 6h he pelaliEingdo giyemiparsiablestbermiptastic oolymyc begenbtriel,

12. The expandabl eyigtreerRbassibszaa6h B prdasad JTaber 1.8k feearding to
any of,gclains 1 to 11, which conprises at |east one disperse phase

wi th avera%;e 40 dianmeter in the range from1l to 1500 nm 13. The
expandabl et h&resssadyritee pdysion aexprneabler tharmeplesicdolgar bead ai m
12, PF 60664 36atesalscitcoslirgonpog eticlainsal o 3, iwplvasenpabysrer m xture
compr i sing bl ouf ngoAathg o AR KINGiAa bRt CLALbIYE B A ©
and at | east two disperse Pnh ses P]1 . :
mixing of components A'to C and, if appropriate, E,
25 b}  pelletizing this polymer melt, and then impregnating it in an aqueous phase
under pressure and at an elevated temperature with a blowing agent D) to

give expandable thermoplastic polymer bead material.

17, The process according to claim 15 or 16, wherein, in stage b), from 1 to 10
30 percent by weight, based on the polymer mixture, of a C3-Cg hydrocarbon are
used as blowing agent.

18. A process for the production of molded foams via sintering of a mixture
comprising foam beads P1 and P2 composed of different thermoplastic polymers
35 or polymer mixtures, which comprises abtaining the foam beads P1 via
prefoaming of expandable, thermoplastic polymer bead materials according to
any of claims 1 to 14.

19.  The process according to claim 18, wherein expanded polypropylene (EPP) or
40 prefoamed, expandable polystyrene (EPS) is used as foam beads P2.

20. The process according to claim 18 or 19, wherein from 10 to 99% by weight of



and P2 di sthAdn@sed within the continuous phase, where a) the

" continuous phase consists essentially of conponent A, 5 b) the first
di sperse phase Pl consists essentially of conponents Bl and B2, and
c) the second di sperse phase P2 consist§7essentially of conponent CL.

14. The expandatdie pebdrePmapd fsmi iCtolsoby PR iveRResk fo@h eehdd PRGEOIEING: the
any of 10 claiq&ué%@poéﬁer%wuéaqoéggprises a coating, conprising a
. A '

gl ycerol stearé&e. process for the production of expandable,

t hernopl astic polynmer bead nmaterials according to any of clainms 1 to
13, which conprises 15 a) producing a polyner nelt with a continuous
and a di sperse phase via mxing of conponents Ato C and, if
appropriate, E, b) inpregnating this polyner nelt with a bl ow ng
agent, c) and pelletizing to give expandabl e t hernopl astic pol yner
bead material, via underwater pelletization at a pressure of from
1.5 to 10 bar. 20 16. A process for the production of expandable,

t hernopl astic polynmer bead materials according to any of clains 1 to
13, which conprises a) producing a polynmer nelt with a continuous and
a di sperse phase via mxing of conponents Ato C and, if

appropriate, E, 25 b) pelletizing this polynmer nelt, and then
inpregnating it in an aqueous phase under pressure and at an

el evated tenperature with a blow ng agent D) to give expandabl e

t her mopl asti c pol ymer bead material. 17. The process according to
claim15 or 16, wherein, in stage b), from1l to 10 30 percent by

wei ght, based on the polynmer m xture, of a C3-C8 hydrocarbon are

used as blow ng agent. 18. A process for the production of nol ded
foanms via sintering of a mxture conprising foam beads P1 and P2
conposed of different thernoplastic polynmers 35 or pol yner m xtures,
whi ch conprises obtaining the foam beads Pl via prefoam ng of
expandabl e, thernopl astic polynmer bead materials according to any of
claims 1 to 14. 19. The process according to claim 18, wherein
expanded pol ypropyl ene (EPP) or 40 prefoanmed, expandabl e pol ystyrene
(EPS) is used as foam beads P2. 20. The process according to claim18
or 19, wherein from10 to 99% by wei ght of PF 60664 37 foam beads P1
and from1l to 90% by wei ght of foam beads P2 are used for the
production of the nol ded foans.



