6 JUN 2005 1 Expandabl e Polyolefin Particles The invention relates to an
expandabl e pol yol efin bead material 5 which has been coated with a fdthalibf
preventing caking during foam ng. Increasing quantities of polyolefin foam
beads are used to produce foam noldings in autonotive construction, for
packaging, 10 and in the leisure sedtor. Expanded polypropyl ene foam beads
(EPP) are produced industrially by inpregnating polypropylene pellets with
a volatile blow ng agent in agueous suspensi on under superatnospheric

pr essur e Fapdntiflele rkedyelagin RaiesStire, whereupon the inpregnated beads
foam Blow ng agents used in 15 industry are butane, _

di chl or o8he| LTS FECRaRBL2 R/ tooRD &F aieseolypkpfiingbagemasediftuse out of
t he polsyphoely| e begai noaddtvivdl ¢ mepnscldfy preeéypimgpykking bbadsgconpri si ng
bl owi ng ageRin@nd produced in this way are considered not to be capabl e of
storage. 20 German patent applications 199 50 420 and 100 03 021 have for

the first tine described. expandabl e. pol yal efin beads co i sing blow ng
agent and™fa%? g% Bar lﬁb‘?&i%% Y%%g“{ﬁgﬁm45%a%/ |arev\Hg€(§] % e capabl e of
st orage ®¥efuge prsimoAGedLipEs iidd 2icPRoUtve €oaapBEUGtiamy fsuRackagiag, anount of
bl ow e aganin tlweyedanr@Ssedtmref Brpalred palpdropy lunek fdenshddades of | ess
than 200 (@bb) Usidproauped heahRd rSheaM sy iSpRebAt FOsPHRIprofRsHere. DE 199

50 420 ; b i . bl
ot ave. Q’[egg?%?’eféﬁitae@%g tgflee;!ﬁhagn?r%e%’rﬁa@hca @wgﬁguégmmn%%g;g y

| e S In a S suspensi on |

0ol yo eou
pr essur e SYREEBHMO e&ﬁrce’?’é%"%ﬁ‘g& FBHpEl?ea’i lfteél,ucéﬁ‘él IPER§StHe 30 mixture to
bel ow 100EeperRR™N ttheplBRseIRA s bepionfomE BAOWHRI GIENtR weed dél ypr opyl ene
pel | et vinthsthe aregapicend) gliiandoagentf lemdmethanel eatd A9, agamcei hhese
extruder bleifg exdantsi anf ansk pRIY OFi €ikd | f¥ ypitBEeT e 0 Rdiat h ORS] Lfiviegper at ur e
and pr eS8k $YC N AS Pr8pd YO beald8aBb MG i s3Rgl b18@Sn'QYeRECId Ound that the
expandabl ¢ BoL yo! & 't'iki‘%eagf 48 Lonk9asake and, gl EWPcad‘éE)'lngo%]O S
partlculzfr | operations are carrleg out "at rela?lveﬂy ﬁlg sferrp rat ures,
i.e. at a high steam pressure, in order to achieve bul k densities bel ow 100
g/l. ShEermap paeerdr 6PRéicariars t1A8 & pfdabtdelbR Ll 0By haye dprathen with
bl ow ng agest timadlescusbedsgarsidablal pelyoleddul besdd empddsingon  of
rel ativelpidwdhgeageminhng Rhviey &l peakbesaiasy o metaltnaphasehagties as
di sper si ng,;agents é%a%evsms@fﬁg go%rtf rd18hyh Sld el houised wi thi n
t-he SUSPEN2R: M0 bvs'u%‘?!%am-?{a P am%nSm S ?El%%\i% geentt.o'l‘ 29! <(:janr emoving these
di sper si ni agents &nd %6 o g a9 y _
25 therefore be foamed to bulk densities of less than 200 g/l using
superheated steam at superatmospheric pressure. DE 199 50 420
produces the beads by using an organic blowing agent, preferably
pentane, to impregnate polyolefin pellets in aqueous suspension
in a pressure vessel, at an elevated temperature, and cooling the
30 mixture to below 100°C prior to pressure reduction. DE 100 03 021
mixes polYpropylené pellets with the organic blowing agent and a
nucleating agent in an extruder, with extrusion and pelletization
under conditions of temperature and pressure such as to avoid.
foaming. )
35
It has now been found that the expandable polyolefin beads tend
to cake and clump during foaming, in particular if operations are
carried out at relatively high temperatures, i.e. at a high steam
pressure, in order to achieve bulk densities below 100 g/l. Since
40 the production of the expandable beads by impregnation with
blowing agent in aqueous suspension always requires the addition
of relatively large amounts of metal carbonates or metal
phosphates as dispersing agents to prevent caking of the
polyolefin pellets used within the suspension, an obvious method
45 would have been to avoid removing these dispersing agents and to
allow them to remain on the resultant expandable beads. However,
metal carbonates and metal phosphates would impair  the fusion of



allow themto remain on the resultant expandabl e beads. However, éﬁJ 005
carbonates and netal phosphates would inpair the fusion of 6 JUN 200 %N%pl'
f oam beads obt ai ned after expansion, and they would therefore have to be
removed fromthe foam beads by conplicated acid washing processes,
~produci ng wastewater in which salts &e present. 51t is an object of the
present i rnentoan, bddasrebaafned(afméﬁvefhansmqmandablfhdyohwuuef%HEﬂﬁﬁb&ecles

whi ch do mbeceg%éiwé:n@geaomm&hea@éammc@éa et edi hbpyt difficulty

o e e I Y, e e

salt and/ ¥©&§tEr of a Iong chain fatty acid. This coatlng may remain on
t he foarm beads after expansion, since it causes no, or only very little,
i mpai r rentItofist e dhisican ofr tice gereisengi Vevéains., théré&fore,l9bdgvrdbidgescri bes

expandabl e;$lahlgpEe RY1YOBESi N L 1RAME wRRAD dePabedciitd Mud i Al X HnE nQf
gl ycerol ”'d%ﬁ%ﬁtéaarf%% Susdy 47:QRRaR1 &1 fidu% tEO d%%m‘“ﬁ&féa)n%}%sorp“ on.

20 For thé pur poses o he present |nven I on, Ins are
honopol ypr opyl ene, b) random copol yners of propylene mnth fromO0.1 to 15% by
25 wei gHR Wth@V@réQﬂ%ﬂ1ﬁh9ﬁ19h€§tQ?JPZ%)b§ a@iigived by eeapingngheand/ or a

C4 _Cl0 a- dxgfandabpe efcdiyolleyin lospis yrieh OHfonproapyl ene3s Wit lwefigbtndE 2 t o 6% by
vei ght of @y keseoprestetrNotr §Mdhdrchain 15%1y Aeeghtnof chakih rma or a

ter pol yner %qﬁ b o eorf%% B08gs L0540, £ DY HeL O C%Lfe,s; a:‘b“;) wih
fromO.5 0
from o 1 (F58LY gt 08 Fhe Fusion  BRbEEEF G Gite o

pol yol et?n elastoner e. g an et hyl ene- propyl ene bl ock copol yner having 35
from 30 td)ﬂ-@)/&@?éwwﬁessfripe@mptm,abée seyrensl pelinyéemearhfich DREye LDPE,
‘MDPE, HDPB)eedt ceptad mrdtthiaembktife qfokyetefonrivneboses anadar a) to d) (or

40 where appRiepPhbsie Miikarddidi bRl GaERAtANNdpEgba). The crystalline
mel ting point (DSC WBX|nun) of the polyolefins [Iisted under a) to e) is

generall¥ from90 to 170C, g enthalgx of, fusio eferm ned by DSC, is
pr ef er aBP yF % FMS2BUTRP AP §60t ? PTERTRY FBVRRHOT SRIVAIRSIFATE230C, 2. 16 kp
for propylene 6 JUN 2005 3

a) homopolypropylene,

b) random copolymers of propylene with from 0.1 to 15% by
25 weight, preferably from 0.5 to 12% by weight, of ethylene
and/or a C4.Cy9 a-olefin, preferably a copolymer of propylene
with from 0.5 to 6% by weight of ethylene or with from 0.5 to
15% by weight of l-butene, or a terpolymer made from
propylene, from 0.5 to 6% by weight of ethylene, and from 0.5
30 to 6% by weigﬂt of l-butene, or

c) a mixture of a) or b) with from 0.1 to 75% by weight,
preferably from 3 to 50% by weight, of a polyolefin _
elastomer, e.g. an ethylene-propylene block copolymer having

35 from 30 to 70% by weight of propylene, or

d) polyethylene (LLDPE, LDPE, MDPE, HDPE) or

e) a mixture of the polyolefins mentioned under a) to d) (or
40 where appropriate with addition of compatibilizers).

The crystalline melting point (DSC maximum) of the polyolefins

listed under a) to e) is generally from 90 to 170°C, their

enthalpy of fusion, determined by DSC, is preferably from 20 to
45 300 J/g, and the melt flow index MFI (230°C, 2.16 kp for propylene



pol ymers and 190C, 2.16 kp for ethylene polynmers) is preferably fro ”ﬁwlwgo
100 g/10 mn to DIN 53 735. Preferred pol yol efins are hono-"or. ‘copoli};1 f
propyl ene having 5 up to 15% by wei ght of ethylene and/or 1-butene,
particularly preferably propyl ene-ethyl ene copolynmers having from1l to 5%
by weight of ethylene. They have a n8lting point of from 130 to 1600C and
a density palymer@nahenpesat,ure)eokp amUtetagﬁ)elgélpol:y&eIm d gfriediepablyrer nmay

have been klepded Wot RobiPgt1d %% €6 b6 swekght of a thernoplastic of a
different type and having a glass transition tenperature (point of

inflection_in_DSC Cu% % feJ ow_ 180C. Exanpl es_of sui tabI e ther ng‘pl astics
are pol yanFaeEesafd RroUnt et gt® Ar6nt'8™o A0S BY 1 s Ghiof epRbetRicRaring
conpat i biSl bpe¥®, 155 by, gel%lpfbcqé espvlerrerand/eyc h-pateece POFt FEUlGIZ Y( EXXON) ,
may be ad@eelfémktlhn propxiene-ethiylbns dmgerlyieusdhdahiatg tflhemi hventSitobymay al so
be \é\gr kedf et §RUtof %%ﬁyléﬂé € MeyaAYvé merxﬂamllagt b&igd cﬁhﬁk&ﬁe{ﬁﬂ:tot ypeec This
is pre e Lropl astic inpairs
t he recycl gg?l?t%&%?? g%olf{/bg‘]e ﬁﬁg?&%{&f) %ﬁ %ha%rbot& gégtged t herefrom

El ast oneri c et hyl ene-propyl ene copol yners which may be added for

pl ast i cilﬂaffhénoﬁ?%’-%@Plh’@%rlﬂPé{d hpge gﬁ%n Hengedesigt urhéoppserft ithventi on
as bei ng ofwveaghi fdferrenherypelastds dlhiea pddfifelrehicntppy awimpevseg tehglassal

addi tives, tsH68iEFon aempexaelard Jposhabot i ZEMectibanen mecacdand S .benawes,

nucl eating 18@g@ntE§eamfp'ljejse<5§1sd:l'tQE§Qt§he 1qge§ s 3% T %1§ a{aﬁgﬂ% amaterial

f |1
o ch ot EBHEE °”f°fer°51véf’§§ %xe?é’r%f?tedf” R8P cul ar

from 0. 5% &-95 RRCHIFOPL1MBYT Y sd’f i ABrFEEalogy By 6%%! ‘fﬁWNrbeIII‘%\f ?eare
prepared ddedt radiig mastwedyol efin, where appropriate, together with the
35 thernoplastic to be adm xed and vvith ot her additives, and, where

~ appropri at q;t 609! hékh arpinpeth&t iwHNdnvdheidH riu ghtetise smuleé wi@{Rrabl y
CO”W' se thPé i@ alag‘yqa-ﬁé(rm a%ta&coéfa? ?%h@gt% hiPref erably from

. to 59 t t. Ex |
of t(r)los 8% t8hF e & “éﬁqtf&Fca%n :P {ﬁéég@é d'i 5P§81%%r “%’Pieigl gr apﬁlr?ees

and fumed SiMPRAAS. t%é)Fcb’FllﬁBl]aH@UtOft kBe POHrdeifan 8Rd LT &hEI FORRI | foam
and in a goowduang tewes ropank has tiomeriposslinlene-pirohplene lcoprlvied JUN 2005
4 In the pnefiehr ady Mo critiedl 66r prleEaicigat ivnh etjeandabltegdieirds for the

purposes of the present invention as being of a different type.

25 '

The polyolefin may comprise the usual additives, such as

antioxidants, stabilizers, flame retardants, waxes, nucleating

agents, fillers, pigments, and dyes.

30 The starting material for preparing the novel expandable
polyolefin beads is polyolefin pellets, which preferably have
average diameters of from 0.2 to 10 mm, in particular from 0.5 to
5 mm. These mostly cylindrical or round mini pellets are prepared
by extruding the polyolefin, where appropriate, together with the
35 thermoplastic to be admixed and with other additives, and, where
appropriate, cooling and pelletizing.

The mini pellets should preferably comprise from 0.001 to 10% by
weight of a nucleating agent, preferably from 0.1 to 5% by

40 weight, and in particular from 0.5 to 3% by weight. Examples of
those suitable are talc and/or waxes, and also carbon black,
graphite, and fumed silicas. They bring about the production of a
small-cell foam, and in a good many cases foaming is impossible
without them.

45




pellets are, dispersed in a suspension nediumin a stirred reactor. BTJ 2005
‘preferred suspension nediumis water. suspending agents have to be ad

here to ensure uniformdistribution of 5 the mni pellets in the suspensi on
medi um Sui tabl e suspending agents are water-insol uble inorganic
stabilizers, such as tricalcium phoshhate, magnesi um pyrophosphate, net al
car bonat esgn tagdpaéServed protyds doropoeparihs whieaekpatdableubbaas, sodi um
dodecyl ar )ﬂeﬁ.‘lbftgnﬁf@ diApRYBLE Hsudlsh¥pdagtoimddianeirre Juiemeq. 05 10 to 10%

by wei ght A‘r\:%%?gg dié ¢ r§é‘§p£&§4fe%§ﬁ§£ax9ééimﬁne&§ Qgé’elbe sy Féﬁﬁ?{&?\éd Wthif,

as in WO suspension t han
Fhat "of x MIREp BRI Dor BRGES bty tCCRRE S0 for, SR IBIoR 104 he
suspensi Brthfedinin PllekshaRoENQ rSUsDEPREOR cneia-haHbT akwe FUSPERSIBDY of

wat er. 15 ademtlboate ngptpoi-insoiublee iboowanic ageaitilshens d saehf oM -5 to 150C,
in particul@ilcaie@ih 2Shdspnd2e. margr%slahﬁwwﬁo@ﬂ%ﬁhalta prefar 2ak¥ordes kane,
an & Kanol and! aEh0REL AL BFLondl AR %gg%tcfr&rst,' gul:ﬁras Righghence is given
3, 35 di et RSy BATRhoHEonZRg" Zﬂ%‘{fﬁsﬂ BLIY e OF Fhess aFesEEMB® o to
use bl ohPnkP dgénbyrvetdiites Th?h@d%#fd\mnngf awﬁnﬁ@npﬁé%ﬂaﬂmefsmﬁbﬁw free.
However, biispemgedgeith nifxt esesn WERACIH9¢dPPH1? sehemdehs o nft $hepref erabl y

| ess than d&¥pdngivei gddium ii8 Pawdt ciHadr thessot ik BYespyndawki gtleod. a

hal ogen- cogpf Al RisNghd SO WirRg éﬂ&ﬁﬁle i9- tHEtéWép%'ﬁ@lSHHﬁ’édﬁ% QK

f1 uorohydr ogar! Q}gngr rplc;%ug ng%o/et a%’%‘il %ﬁ? Uit ¢ o t he bl owm ng agent

used is_pre eralyfr B partlcularefrromSto 30% by
wei ght , 1Based on the 30 pel l ets. The bl owi ng agent may be added prior to;
during, orThethoiline peint ©f bhetihlowiagepeent oriaaddsbe | framySbto| Hi9°6duced
al | at onceénqgranticpdatifmsn 2Butonipiodce Therisignenigoagemntodss préfherdidiypenat ur e
shoul d be hlkdres adbaVk&idl,t ¥ Rétédme, S0f beRéRP it esfet h@peliyalgfin. It

may be gygﬁéd&%c@ew?emet i&éé/%:a'ahh”ﬁe%éé nqnpsamcmrfrom 40C to

25C, b f
pgl yprg%& SR PSarS, 1 & F&Eﬁ TI Ty aé‘ﬁfa‘%fa? m&%BY ?%c?m“fﬁgg%etg 160C.

40 Dependi Ay th 5@ BABRHHRL eaﬁ('] A% R EOYER It RESBT JWIXTYT8§ente HIQVARS0 on the

t enper at ur egemihemp pe Eexabish hehoaeroines .c SoWBVE 1N &t OWANY hegente AG KLU ¢S

general | y abivie compaisbdudmaidt aabores Abdederalby Thess rpargheR ibynweigks, ar e

general Iy f50paikiouliar 1fedpWhsn PEiBY wdighR! €68 W d18dUaL S aaRdngenoval

fromt h%SSBEX f‘f; GRGLO e . c_}h%etﬁ%@ﬁé‘sdh%mﬁe%?'ﬁ%o‘%%h%‘éé&@%o nRreferably
a1l

to 10-5 not be excluded.

The amount of the blowing agent used is preferably from 2 to 50%
by weight, in partlcular from 5 to 30% by weight, based on the

30 pellets. The blowing agent may be added prior to, during, or
after the heating of the reactor contents. It may be introduced
all at oncé or in portions.

During the impregnation process the temperature should be in the
35 vicinity of the softening point of the polyolefin. It may be
above the melting point (crystalline melting point) by from 40°C
to 25°C, but should preferably be below the melting point. In the
case of polypropylene, preferred impregnating temperatures are
from 120°C to 160°cC.
40
Depending on the amount and nature of the blowing agent, and also
on the temperature, the pressure .which becomes established in the
reactor is generally above 2 bar but not above 40 bar.

45 The impregnation times are generally from 0.5 to 10 hours. Prior
to pressure reduction and removal from the stirred reactor, the
suspension is cooled below 100°C, preferably to 10-50°C, by, for




6 JUN 2005 5 exanple, passing cooling water through the reactor jacket. The
| ow-sol ubi ity suspendi ng agent is then advantageously dissol ved by gagdi?tg
an acid. Once the pressure has been reduced and the batch discharged from
t he reactor, the beads conprising blowing 5 agent are isolated fromthe
suspensi on medi um and washed. In the fl ternate process for preparing the
expandabl e beads, 100 . parts_by weigh polyolefin pellets are introduced
to an extg%fdELeY oRRAH&I ﬁP?h“T? R8Tt Bh%@lc-ﬁhrtt@ B§aGktgHeckFta TR atile 10
organi ¢ bllew-sglabehitvasdspenditl @gend 85 grasf @dabhyageinly. diserlv®d parts
by wei ght ®f agidihgeapardidc| encriciheapiragsagenias dednatsdycedanaad etlappr opri at e,
ot her Convﬁdﬂdhoaﬁkcﬁéidjefd ¥esm e r¥axedr | Ntid®ealXt EUHFiAhgapi &Ry ature at

whi ch the JofULeo CONDLISNG: b WG, BOSR0] SieiBlhelg mﬁ%&saab' y from 160

to 220C. anpl es sui tabl e nucl'eating agents are talc, pol yol efin
waxes, graphite povvder fumed silicas, citric esters, and also wunnodified
or nodi fi ek Bdet ahteeateopheressidiar PEsPakinh trmyezséan@mlé@ bgpds, 100

ant i oxi dampastssbabwéighar ©f pbayelafdinapdabéss drd liekspd@éedand phgnments. From
3 to 30, peafeiaabl Yoddt8rSwhen 2bromar ks DY peisglt, Qbidhe otobatbl £ Qkgani c

bl'ow ng, gagnt, Al ebﬂ&%aﬁ[ge‘lg&eﬂt"‘éﬁé‘ £0€ 02 ¢ 195 83‘ g&%efh& A, Q6RO @ ong the

extruder d stre I I ble ati ng agent. and,
wher e appr opri3E, Yo“’f‘?feqh 88l?|§/’é§e tPS‘rBéCL cf&’(f Sﬁéf‘ﬂe?g%tth gﬁ 21 %wi ng
agent at 2%R{4f §PB6PR¥14%'h€Fh?ﬁ£PQYG§FF€aﬂ% affd tiiNes hi anE gdgeft in sthe
advant ageoesstifgiert ke addainpevesut® die whichuspe msixyurer cempuitsiiog bhowinge

bl owi ng agedfdnt AcCholitdry peefbLabIV HomOme0 o 2@eent foami ng of the nelt
during ,80 discharge fromthe extruder, the extrusi on and peI | etization of

the extfudaf g, js upger| &ka%ﬂF“HQSIee& %t%ggr@és =4 SRS A Fuald, pressure

under whic ace These
condi t i ons“#ERF v &F§PaE rﬁﬁwﬁﬁron fatare ofCJtttﬁ-}c SF’E‘FWT GOAYAEFC of the
addi ti ves, uarRfifiiepap¥ i Rafifiedhkentanites3sOober Afinives HeIbMaYI PRy agent
used. | deahsedrutiet rohsoxidantseasdtalyi hiczetet, ef amed dbpréaptor ftidiprs,

experi neot snd Avidaehuk . | Mebas B3 ikal 30ptdied eirSbupdersMtseopes | gldrzat bpn in a
wat er  bat Qe%%ﬁ@'bfh%ﬁe%5%&%%95&&9%‘1\%1990%&@a e H e ifr fesyre 40

of nore th e erat ur e_us ot St erw se t e mel t
sets on th Iate punr‘PdrEQ' Eo?at ot aéof‘g Pneh chug?ﬁer vf'nmssetrfaﬁm
expands. IhEr rPQSFF'@ i Hfepbimteadingt Rgent cﬁﬂq'! W&Ejﬁ‘ﬁt"“ﬁﬂ“?éﬂﬁ'&?ng t he
amount of Pheeh|asiiisgvegecn bepéfiﬁf—'@ stategher mtlaertheeﬂvéewamra@nanatl ower
pressur s tbidepaisdrather than upstream, and in this case it is

advantageous for the additives to be in suspension or solution in

the blowing agent.

According to the invention, to prevent foaming of the melt during

30 discharge from the extruder, the extrusion and pelletization of
the extrudate is undertaken under conditions of temperature and
pressure under which practically no foaming of the pellets takes
place. These conditions may vary depending on the nature of the
olefin polymer, of the additives, and in particular the nature

35 and amount of the blowing agent used. Ideal conditions may
readily be determined by exploratory experiments.

A useful industrial method is underwater pelletization in a water

bath which has a temperature below 100°C and is under a pressure
40 of more than 2 bar. The temperature must not be too low,

otherwise the melt sets on the die plate, and it must not be too

high, otherwise.the melt expands. Increasing the boiling point of

the blowing agent or reducing the amount of the blowing agent

permits higher water temperatures and lower pressures to be used.
45 In the case of the particularly preferred blowing agent



45 In the case of the particularly preferred bl owi ng agent 6 JUN ZOO%O&ma
sec-pentane, the ideal tenperature of the water bath is from30 to Yrqgi[‘
the water pressure is from8 to 12 bar. According to the invention, the
expandable beads are coated with 5 from0.01 to 3% preferably fromO lto

1.0% based on their weight, of an #nt i caki'ng agent. . This process may take
pl ace in genyentimwalthel Xiegl asspebhtete &€ Ghel ﬂaﬂ@ﬂctiae;hmmefﬁom Switable

ant i caki ng. AQ@BE Sarf EnEBLALesS GHRIsute Cis MBI gSabtf Har .| ONG- chain,
unbranched or branched, aliphatic or cycloallphatlc 10 carboxylic aC|ds (see

"Metal lic Soaps" by Szczepanek + Konen, U | pmann's Encycl opedia, 6th Edn.

W1 ey VCHACCHFELRg e%é:}’ﬁeﬁﬁﬁen’tﬁ%ntf“é e¥pantadle Eﬁ%dwerrﬁﬁé*&%ﬁiw ates of
bi - or t%ifremeAt 0l ke A%. pPaferalillvafrpmed ef cawcd -0§, ghasad oo theédEt um

st ear at e. wail@t, sflidmlineioaking algendl eThbx g oredsf AdE, tdkeeplasé ein of the 15
| ong- chai rbcﬁ%aemap G mrm&eg eref ef@@andgéyﬁazé}ls 88! €415re 1 N
parti cul ar 1%%%% %e ar aggﬁxrhétal sg{_ﬂggf POSSI l’i)ne%aio yse rp xt ur es of the

salts and @5 al 82 are am_ des

| ong- chai nlqra-ﬂ)aae« d& rﬁ)‘)‘&?%ﬁh‘bﬁoﬁ?aﬂ%??c%%a&é@nﬁ Wéi}é’aﬁegﬁa"f’é'und to be
parti cul@rearboxviae| acid2(@sBest¥rimliie Sprpeakin§zagepaneloft Kigeknventi on,

t he coati ngllmamaf ern:bdgpla:lpedlepnq:ﬂh Fda.{ romdé; OTH)Q Pr&fédenceebghtg of

anti bl ocki yig;c3geBt 81 fpuktale tram Iﬁ&otcergo?a}/ﬁ%mfgb& Obr a&%&éﬁis in

each case @ 0B }.@Pcmﬂ%%d regrom ti;gl ?E#ér(‘gcoE%a%Qﬁ&Bs é&;@%@t

pul verul en | ca g % 0Sé sultabl e
are fine- p%ﬁ’t L& ??T st&F% W3XRF 2BEntdRT 1 &-orné E‘ﬁfl revent the
ant i cakLRglenfeehain  eAsPBIASA AELQ dentaeredi cmafprahly gekvcer@ladhering to
the wal | oestears,t he stiticarlasf giyeemilxshganstsentiity isEaxbsplessable hiose

sui tabl e 3@semtixdlkys soff frmrakasts adrdy lessul ah@rtuioned. abindr phospbad es, fatty
al cohol et Ropal 13l 8S ar&NehnidHat SENBEYg -%VHEQH' P&Q@;PYH&HQO'SH Jﬁ’t?ph‘%%%@s conpri si ng

bl ovi ng agent. e be [ SATPd By gonventl.anal, Il Ide,sing At agie or steam

in pr essure pre case of it ependi ng on
t he typ@ of bl ow n agent and pol yner matri X, and on the desired bul k
density, th@i@%agﬁpﬁeéwguéww ©ff then Inyentdon, bake coatdnghe f oani ng
times varpréferab3dyt 8180 seprians fiwm te0petatUrEs dhyr weggritoa:rﬁ ng should be
above 100CantibidiRi63S&g&XitPahWPoOPHHRNS .0 PArd ULy wbige 4 130 to 160C.
|n the casg,bisinsl,NGhCedGRT-00 BLOLP Y %hetﬁﬁ addll lenedgnididxaghi eved are
bel ow ng g/ JT T gnpetraeopr ‘i?erﬁ t t ni cal congmi ckrlgasons to
foamt 0 %‘? q i 7% (l:ll en an 1C 1ng agentcts rom ocC

Examples of those sultable are fine-particle silica, talc, and

bentonite. The antistats prevent the anticaking agents from

becoming electrostatically charged and adhering to the wall or to

the stirrer of the mixing assembly. Examples of those suitable

30 are alkylsulfonatéé, alkyl sulfates, and alkyl phosphates, fatty

alcohol ethoxylates, and quaternary ammonium compounds.

The beads comprising blowing agent may be foamed by conventional
methods using hot air or steam in pressure prefoamers. In the

35 case of foaming with steam, depending on the type of blowing
agent and polymer matrix, and on the desired bulk density, the
steam pressures used are from 2 to 4.5 bar, and the foaming times
vary from 3 to 30 sec, and the temperature during foaming should
be above 100°C, in the case of polypropylene in particular from

40 130 to 160°C. In the case of a single foaming procedure, the bulk
densities achieved are below 200 g/l. It may be appropriate for
technical or economic reasons to foam two or more times in order
to achieve low bulk density.

45 The resultant foam beads may be used to produce foam moldings by
known methods. )



to achieve low bul k density. 45 The resultant foam beads may be used to
produce foam nol di ngs by known nethods. 6 JUN 1005 7 The parts and§ JUN 2005
percent ages nentioned in the exanples are based on weight. Exanples 5 A
Production of polypropylene pellets conprising blow ng agent Starting
materials: 10 PP 1: Novol en 3200 M 7poI ypropyl ene from Targor GrbH PP 2:

Novol en 3300, | ene from Tar GrbH. Wax X AF3 yet hyl ene
(M 3000) TPPoRREIY HACPCRPS S ERRULONS 335 ChEsP KON Bealke BITRL RIS 7D

(Cabott) ®€abht: U tranox 626 (General Electric) Stab 2: Low nox TBM 6
(G eat Lakes Chem) 20 GIS: dycerol tristearate GV5: d ycerol nonostearate
Anti bl ock:pxAeposs| R 972; Degussa AG Antistat: Arnostat 3002; Akzo Chemi e
GrbH ZnS: Zinc stearate 25 l\/gS Magnesi um stearate CaS: Cal cium stearate
Al S Alumnumd| rate St e rate i.um.stearate 30
Product i off**of §| ﬁ ?Qn °I§ePP YRTBY ?%’60 i T &Onﬁﬁlilﬂ\%ﬂjeloﬁﬁlﬁgd 2%t 1 part
of talc and O. 5 part 35 of wax and processed t hrough a tw n-screw extruder
to give pell éternitdy mateerialsd and weight 1.3 ng. Pellets G 2 100 parts of
PP 2 were mxed with 2 parts of carbon black, 1 40 part of talc, 0.5 part
of wax,gnd OI_Q,'S part of each of §gggle,; B §&ab%glﬁ}]g ?ragﬁg to give
unts o

peIIets Wlth| = 2.1:1 and wei Anb terials for
i mpregnati on: 'ga émﬂﬂ

2: Novolen 3300, polypropylene from Targor
GmbH

Wax: Luwax AF31l; polyethylene (Mn 3000) from
15 BASF AG

Talc: - Grade HF 325

Carbon black: Elftex 570 (Cabott)

Stab 1: Ultranox 626 (General Electric)

Stab 2: Lowinox TBM 6 (Great Lakes Chem.)
20 GTS: Glycerol tristearate

GMS: Glycerol monostearate

Antiblock: Rerosil R 972; Degussa AG

Antistat: Armostat 3002; Akzo Chemie GmbH

ZnS: Zinc stearate
25 MgS: Magnesium stearate

Cas: Calcium stearate

ATS: Aluminum distearate

StS: Stearyl stearate

NaS: Sodium stearate

30
Production of pellets:

Pellets G 1

100 parts of PP 1 were mixed with 1 part of talc and 0.5 part
35 of wax and processed through a twin-screw extruder to give
pellets with 1l:d = 3:1 and weight 1.3 mg.

Pellets G 2 .
100 parts of PP 2 were mixed with 2 parts of carbon black, 1
40 part of talc, 0.5 part of wax, and 0.05 part of each of Stab

1 and Stab 2 and processed to give pellets with 1:d = 2.1:1
and weight 1.3 mg.

Amounts of materials for impregnation:
45

Pellets: 296.1 kg
Water: 658.1 kg



45 Pellets: 296.1 kg Water: 658.1 kg 6 JUN 2005 8 sec-pentane 62.2 k
Cal ci um carbonate: 13.3 kg (Calcilit 1G A fa) Lutensol AO 3109: 53.63.&'@ 2005
(BASF AG 5 Inpregnation: The starting materials were charged to a 1.36 n8
stirred vessel with cross-blade agitator and baffles. The m xture was
brought to inpregnation tenperature (840C for pellets 1 and 10 133C for

pel l ets 2) w tdeichpanp&td od of 2. 56bomrisgand held at that tenperature for 30
mn, followed gg}icgglqlég}g)gngt@oom gegrggg tdérlglggg %S%@flét)l on of the cal cium

carbonate usi 1 of 6 tre ric acid. The inpregnated
pellets were \r/%%s eg %écentrlfuggé %f? ?‘E&: wat er, and 15 dried with

the aid of a pneunatic drier. A commerci aI I y available antistat was applied
i mredi at®ly primpregpatien: drying process in order to prevent any

el ectrostatic charging. The blow ng agent content was 11.0%in the pellets
1 and 10. 8% ipd aeﬁp@mftnsﬂt%rma@v@%@ Eagreemeglae 1%§a§n§gtm§an tlh;e o
mel ting range, | ﬁqg r e ein Qr peld ets
and at 160. SC%ess hwg$ 5= gi%.'cﬁ% aoglﬂ’% it ?lg%ﬁb ofijlcoatl I ml(%{tr?pge $ons 25
The per cent age¥XrQMENE? MERHFI9R2 1100 ‘iet‘f@eféﬁﬁﬁ‘ﬁeﬁ"ﬂt@ 6f £ %%CFP? tstheallf’oatl ng
conposi 1P ons WeECnfxedaidiefsi Al i withdny anpepiathef 3nbt hewrs @ndaheldisdr of

m nut es. The re&st tenperaatiendorcdimisi,t ifod3owdd -1l @poene fuulreemnul ent with

'good flow pro&@ﬁgérﬁa?ur@oan-@@l%sél@ﬂ-lcﬁz oB3+Bd B BGiBéa8BokBLEingnS 46 35
MyS 46 Al'S 46

nti bl ock 10 1 ‘l%é%l?f e% 5523%94%5%3 EZ 2007 sl 040”40 410 40 77

ets were washed and centri uge f from the water, and
15 drled with the aid of a pneumatic drler. A commercially
available antistat was applied immediately prior to the
drying process in order to prevent any electrostatic
charging. The blowing agent content was 11.0% in the pellets
1 and 10.8% in the pellets 2. The DSC had a double peak
20 within the melting range, the high temperature peak being at
166.2°C for the pellets 1 and at 160.8°C for the pellets 2.

B. Preparation of coating compositions

25 The percentages given in Table 1 of the components of each of
the coating compositions were mixed very intimately with one
another for a number of minutes. The resultant coating
compositions (B1-B1l0) were pulverulent with good flow
properties.

30
Table 1
Bl B2 B3 B4 B5S B6 B7 ES8 B9 B10O
Zns 46
35 |MgSs 46
Als 46
Cas 46 46 77
NaS 77
40 StS 77
GMS 40 77
GTS 40 |40 40 40 77
Antiblock {10 10 10 10 10 16 16 16 16 16
25 Antistat |4 4 4 4 4 7 7 7 7 7




45 5 6 JUN 2005 9 C. Coating The coating conpositions were mxed intimtely
in a paddle mxer with the expandabl e pellets described under A, ang Jgg%%
5 applied to the pellets. The amobunts given in Table 2 are parts per I

parts of PP pellets. The mixing tine was from2 3 mn. D Foam ng and
mechani cal properties 10 A steam opeéf' ated pressure prefoamer as usually
used in EPS processing was enployed Tor the foam ng process. The steam
pressur es Swer £9%h¢P8ased stepwi se, and the steamapplication tinme was in

each case 12 sec. After the foam beads had been 15 dried screening was used
to deternm ne tihe erxteing afompakihfonsanerehsiked kirdemsiceyy imbd @agdgeves the
Maxi mum st eammiie@S & it e St eW@bﬁ&aﬁn,e pRileds @&fsGdbeadufi@sBinlednbetvyg 1%

TensHeﬁfGﬂ%ﬁ%Dwé?e%L Zr:} i HhBEHL A1 3T 080 11e 5 Speci mens, as

a neasure of sure wh| ch

can be used. t%tOPB%aiéiéaﬁ Fk Hggﬁﬁ/ﬁfthﬂb finbubpede T SR

bul k densities 3W@8-t heref ore obt ai ned usi ng calcium stearate (Exanples 6
to 8). Since different grades of polypropylene 25 were used to reduce the
pellets 1 mnd ghanlifgr end@mechdnfitel eneeritAieshe achi evabl e maxi num st eam
pressureg and the nechanical qualities of the nDIdings 30 35 40 45 6

‘lllu[\l 600W %)0 9 th mnleBe:L[\IatnéldC‘pr\e/\ésﬁre %71'6 ogmé\lr as usua?ly usecivnin E%CN 7F o

processing was employed for the foaming process. The steam
pressures were increased stepwise, and the steam application
time was in each case 12 sec. After the foam beads had been

15 dried screening was used to determine the extent of caking
and tle bulk density. Table 2 gives the maximum steam
pressures at which the extent of caking remained below 1%.
Tensile strength to DIN 53571 was determined for some of the
specimens, as a measure of fusion quality.

20
The higher the maximum steam pressure which can be used, the
lower the bulk density which can be achieved. The lowest bulk
densities were therefore obtained using calcium stearate
(Examples 6 to 8). Since different grades of polypropylene

25 were used to reduce the pellets 1 and 2, there are
differences in the achievable maximum steam pressures and the
mechanical qualities of the moldings.

30
35

40

45
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WN Wu 41 H 2 6 JUN 2005 11 W claim 1. An expandabl e pol yol efin bead

mat eri al & £h2H%bul k density of 5 more than 400 g/|, which conmprises from1
to 40% by weight of a volatile organic blow ng agent, and which has a
coating lconphi skpandabde PolioXef i3 bbydweattdtialbasen omulkedbesity wdEt eri al ,
of a sadt angiee esderacand/ o] WHdE cBhpailoNdFehal Nto CAIDOYYWELoRCiod as an -
gm: ggt: 28 ageQb1atP1 orBaREAL TR} Gl %Eeﬁé, I WRdchm&d & Wiriherein the
comprising from 0.01 to 3% by weight, based on the bead
material, of a salt and/or ester and/or amide of a long-chain

carboxylic acid, as an anticaking agent.
10

A bead material as claimed in claim 1, wherein the anticaking

agent is a salt or an ester of an aliphatic monocarboxylic

acid having from 16 to 36 carbon atoms, preferably of stearic
acid.

is5

A bead material as claimed in claim 2, wherein the anticaking

agent is a salt of a bi- or trivalent metal, preferably
calcium stearate.

20 4. A bead material as claimed in claim 2, wherein the anticaking

agent is a glycerol ester, preferably glycerol tristearate.

‘A bead material as claimed in claim-1; wherein the anticaking
agent is hydrophobic.
25

6. A bead material as claimed in claim 1, wherein the coating

also comprises from 0.01 to 0.5% by weight, based on the bead
material, of an antiblocking agent.

30 7. A bead material as claimed in claim 1, wherein the coating -

~‘also comprises from 0.01 to 0.3% by weight, based on the bead
material, of an antistat.

An expandable polyolefin bead material as claimed in claim 1,
wherein the polyolefin is a propylene polymer, preferably a

copolymer of propylene with up to 15% by weight of ethylene
and/or 1l-butene.

35

A process for the foaming of expandable polyolefin bead
material with a bulk density of more than 400 g/1, using hot
air or steam, to give foam beads with a bulk density of not
more than 200 g/1, which comprises using expandable
polyolefin bead material with a coating comprising from 0.01
to 3% by weight, based on the bead material, of a salt,
ester, or amide of an aliphatic Ci6-C3s monocarboxylic acid.

40

45




agent is a salt or an ester of an aliphatic nonocarboxylic acid having from
16 to 36 carbon atonms, preferably of stearic acid. 15 3. A bead nat ef iJol 1S
claimed in claim2, wherein the anticaking agent is a salt of a bi- or
trivalent nmetal, preferably calciumstearate. 20 4. A bead material as
claimed in claim?2, wherein the antid&king agent is a glycerol ester,

.preferablyl@'yﬁﬁg(ﬂset6E5£ﬁéﬂé¥ﬂ%nda§le ﬁﬁheﬁééﬁ ﬁ%%e?hﬁlrﬁ%jdﬂalﬁéé'”‘l
wherein the anicakiipg; ageni:d d%cnxg@&mge%ds%‘;r codh Bead;mterial as
ereirn a ro

clainmed in claimT, e coat'ing SO conpri ses 01 to 0.5% by
wei ght, based on the bead material, of an antibl ocking agent. 30 7. A bead
material as clainmed in claiml, mherein the coating also conprises from
0.01 to 6.3% by weight, based on the bead naterial, of an antistat. 8. An
expandabl e pol yolefin bead naterial as clained in claiml1l, 35 wherein the
polyolefin is a propylene polyner, preferably a copolyner of propylene with
up to 15% by wei ght of ethylene and/or 1l-butene. 9. A process for the

f oam ng of expandabl e pol yol efin bead 40 naterial with a bulk density of
nore than 400 g/l, using hot air or steam to give foambeads with a bul k
density1of not nore than 200 g/l, which conprises using expandabl e

pol yolefin bead material with a coating conprising fromO0.01 to 3% by

wei ght, based on the bead naterial, of a salt, 45 ester, or am de of an

al i phati c C16-C36 nonocarboxylic acid. 6 JUN 2005 12 10. The use of the
expandabl e pol yolefin bead material as claimed in claim1 for producing

foam beads or foamnoldings. 5 10 15 20 25 30 35 40 45
15
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