e3e[WT dds27549050/ 52159 Expandabl e pol yol efin bead material The
invention relates to an expandabl e pol yol efin bead material 5 which has

been coated with a neans of preventi ring foam ng. |ncreasing
quantities of polyolefin foam beads ,Wlﬂmmmmu"mhr oduce foam mol dings in
autonotive construction, for packagi ng, «dfwand in the | eisure sector.
Expanded pol ypropyl ene foam beads (EPP) are produced industrially by

i mpr egnat i rexpeaidabil ey leied efan| ead wiatlkraavol atil e bl owi ng agent in aqueous
suspensi on under superat nospheric pressure and then reducing the pressure,
wher eupon tHf iiRRERENG 9d1ReadStd 0AMexBhAMAD: §AARNLIc SR bdda katkpast ry

are butang,, c%hhgéoﬂ'r%érl ‘é%raQ A0S %@qngo%f e @%ﬁtmﬁf@aﬂ ?9' dHQ ent s

di ffuse out" ypropy ne agaln re | ene
beads corrpr’?%"‘}nﬁé‘ bl owi ng agent and produced in th| s way are consr der ed not
to be capable of storage. 20 German patent applications 199 50 420 and 100
03 021 havelrfaxeashegfquasttitire dfgsrlviedefén pEorialbleedpohymlwfedntbeads
conpri si ng ftcaticed £f8ge Mo ladgbaim nghtdmbih ire d&fﬁ‘-‘dt&’)ﬁc@ioﬂprﬁr{ papok4§thgy 1
whi ch ar?océiﬂﬁti'netﬁé %ﬁlﬁ‘éesec‘!@éraliﬁ{(&h%& ]5@:&10% %‘l? %?8899 of any

substanti al n he C aned to
bul k densi tﬁ es 013 Fe r&%l%\gd gaé‘%‘f 1al )Sy fm natlagsgogrﬁrgpy ehe
super at mos pferietSpFLtR (f &0 BEl 35‘?5"14’?0 ?B’Hdﬁb?qf‘ﬁgu%e%&@eﬁﬁl%l‘r‘f@j%{:n

organi ¢ bl cWWaeFaagespheicePEREBNTE it ah@n reduahpceghatrressiuyel ef i n pel l ets
i n agqueous whexeapshovhe nimpregested deseiss Ebam atBlawvieheagded usegetat ure, and
cool i ng meu?cfﬁsrrhcyt Hf & Butabel, 0wi JPz daliif DfioE SindtHRABSY £nd &WYC & Ofce PRes80 03

021 mixes PolyRLGPYLERNS; RAIAGES Shd hyd Qﬁeogaﬂ(r)gfo 8K N AGE L1 805y &

nucl eati ng in extr h ex et | zat| on under
condi ti ons %L?lctq{tl e?g? P li%gert@,\es"’}sés’r SOURERSHY & glg?daq . 35 It has
now been foQﬁﬂﬂquﬁQt ip h%h’é(b’&ﬁd eccfj'tﬁ%i"@?ll?f’toé"gdget %"f%abt]@ Gakét‘a?ﬁﬁecl unp
during foamng, in particular if operations are carried out at relatively
hi gh t enperGdnnams patert aipldchtfibnstlSdms5pr €36 are] 100 03 diExl thavachoewehebul k
densities beiew Je@ﬁegdéscr&ibeaeeﬁﬁaﬁmler peUpdiHinObehd® @onpadahge beads by

i mpr egnat | osuarrltgg BLONE NRYSRENG T HHIROUSHE P YIS WADe ALY Sbegpi res the

addi tion of_ .r.el r

Phosphat e ol €58 SAPRPLED o1 SLLAch Aysh & BRTIROGR PRELFLMISPEFn pel | ot s
used withi rP%qT"é’es8§ %%lﬁﬂ?s*‘&ﬁtb%]vlWnﬁePﬁoﬁl%%BBﬂnha@eﬂeéﬁnto avoi d
renovi ng2% h*el’sﬂ;edpgsebglﬂgaﬂ@gehpsblaﬂﬂ depsitiew athdessothamed09 giltheing

resul tant esyperdiebked beseisn adoseperatmospabr barjesaues . avel 1ot 8b pmnsphat es

woul d i npai ﬁrdcﬁh%e%uﬁh@rbéﬁcds byl uSirg @5%5@&-&9 Birihgagydnadsrebt i

af ter expa kg 6 BBYE.dD e, sgayse@,ufsg,gggréw f oam
beads by co cat a i S‘te S¢ roduci_n g whi ch
salts are er esf?r? sveﬁﬁ'e hj Btt 'bfe BTRP S HRCTRARUERE i CPR&IRI R to
provi de @ BOPSAMEFLONH REHAY &€ RFFIHIG0 TREVCEINE @B 1Y $DAIng
and whi ch crmeb?ePPélEedOwlteWGuPeéllﬁs cuiithy the ergamitohhewbialiaggot 40d \# have
found that fddleasbpgcégerst dahievexsitindergavitly dxiterueipanaied|pelpekysiteidm
beads W th didyp QoBdit LordodFy téRpéidtudfe andapteHFeOEuERtL @f adol@ng-chain
fatty acid.¢JffijSiqc0ati ng may remain on the foam beads after expansion,

since it gauses 0, or only very little, inpairment of the fusion process
to give ?oams 15 DE-C 19541725 descri bes expandabl e styrene pol yners which
have been cHathd$ RPYHPeehHitatnfethat dihec exBrndakla @9lyPEeEiRy bgar§dreRshobi c
silicate tote ahkeeandt@kunmhsiyrpng ofpar@@gkFoin t pRr figrpes est oipeariasipne sare

i nvention, ¢ainieldebutisatrmelaxihebppalgpreppteaires) faadom @ nahlnetaanof

propyl ene V‘ﬁ)ﬁéksfu&@m On loxtdérli% B¥n ZaraViua Rt derpgﬁa‘lersaalayo& ro @/2.t9idedo by

wei ght, {Xer%ﬁﬁc ﬂgﬂ Q{f %\%ﬁc?a"?ql e%b&d FhiGha &Xa@:hofr?%lt){m” of

propyl ene V\f?f %ﬁene or Wt mjo 5 to 15%
by wei ght ofioWiRg 8HEHT o’rn 5‘%“8? B rage ¢ SFSAVEERR, thFrB 1 0 6%
by wei ght off diedptdnely Jkaraer aRPENTS RF MEtad, GAFRADPERE OF MeY3dt ene, or c) a
m xture of phosmhalypswas ldifspemsdng agert5ytbypreveyiit caking erfaliihe from 3 to
50% by wei ghdlycdiefdanppéyrdiaf usee! as&mnerthees@spmmhhyhermmﬁrdnpyinefneod)l ock

copol ymegs hiami g hdvef Bé’éﬁ 30 h@oi@%&ﬁbdﬁ'gg%eé’é dBlsPRYE e nt@) and to

pol yet hyl cng, { EE in ey V\#%D@es%ﬁtg)ltae aeﬁtdag,; dedg e aglqg&ézef'ns
e f’é‘eefrea?)% Sndled Oln pateT ghqbghar %'n‘?ou( AN -

polyolefins listed under a) to e) is generaIIy from90 to 170C, their

ent hal py of fusion, determ ned by DSC, from20 to 45 300 J/g,
and the nelt flow index MFI (230C, 2. 16 k M‘ﬂﬂ\mm‘m%mnene 0050/ 52159 3
pol ymers and 190C, 2.16 kp for ethyl ene po is preferably fromO0.1 to
100 g/ 10 m n to DI N 53 735 Pref erred poI on ef| ns are horm- or copol ynmers




preferably gosmpssZrse9 et hyl ene copol yners having from1l to 5% by wei ght of
et hyl ene. They have a nelting point of from 130 to 160C and a density (at
room tenperature) of about 900 g/ 1. 10 The ol efin polyner nay have been

bl ended with up to 50% of its weight a t her nopl astlc of a different type

and havin | ass fra ont rature olnt of flection n DSC
curve) beIg e%§8em @(%1‘%) §a6fle§§)€f§xﬂ 8"?ﬁétg’) EReR OYSG) ARt Sn

amount s of Havemts pe zemaved fEpHhHthe éé’ﬁ‘ti‘eh?@‘éﬁtd?y @Qﬁﬁét-%ﬁq z"éllé 15 e.g.

bl ock copolwasring puedesseskx pebducindgl WaS tew®eN)in whychesaldtdedreo thi s

m xture. |tphaenkeen found that the invention may al so be worked wi thout

adm xturegof any thernoplastic of a different type This is 20 preferred

i nsofar as jhe presence of grei gn therm) asti

recychabi |ty aphab% Foths %r%enft e ojéonrtl’p BRRBEt e PePEaTIde

El ast oneri ce"éﬂ e &8 ERD Wit 3P My B2 %tdﬁ’e‘d-“ﬁoﬁwmmg

pl asti ci zatdnsh widehnean rhegfuged vmhqqtedpéip@sléy &P ghee praagencldingst i on
as being of a different type. 25 The polyol efin may conprise the usual

addi tivegg wa!Havasramhd Hatarhss BRI igehshidvedTBy! 86 URPthe WAXeES,

nucl eating éﬁ?{%ﬁblé ﬁ{c&efﬁ @i&‘&é’wﬁtﬂd quoiotﬁ@ S ‘}% gg e i al
for preparin ex Ql et ead In | ets,
whi ch pref et fnﬂgglé % a&%1 18t ? h%O %tﬂ e B t| cul ar
from 0.5 toremaim OFheRe fAsst Ppadsy| 3fHE @éSPa%?lebuﬁdnﬁ? nit tf‘éqséﬁsn‘ar efr
prepar ed byombyt meadiyngittie ,pdmpaivhént ofhshe fyprappracess ttogatiMer fedns t he
35 thermppl astic to be adm xed and with other additives, and, where

appropri at eDErcoqlglsam Rl gbk Zéﬂﬂandﬂ&@e”&ﬂ{rd}@ bet%&ﬂmdrﬁcar gheg ably

conprise fr o.b t_ of i t referabl from
0T 1o 5% it dlD W oh - And P AELlof) e Pl g P A and el

Exanpl es of X%@?gebgft%bﬁecaﬁfe al ¢ ‘hr?d)"SFe ?rgessorpz}ﬁanal so carbon bl ack,
graphite, and funed silicas. They bring about the production of a

smal | - ceRP Fararhheapdrpeses gdodhenpyessasednvermiary ipoliyapeligishlagewi t hout
them 45 0050/ 52159 4 In the preferred process for preparing the
expandabl e peadgomdeliletspfihedi spersed in a suspension nediumin a stirred
reactor. The preferred suspension mediumis vvater Suspendl ng agents have

to be adde hereto ensur unlformdlstrlbutlo m ellets in
the suspens bn TR ORAT YO % O uBF IR ST eo %t&ﬂ% | ubl e

i nor gani 85st abi ¥§#Bytg, PEEW%@Yt F‘-F@al %ﬁjrﬁopﬁ §phht‘@l%gn@§|%ﬁﬁylene

pyr ophosphat e, amst/ar eaCh@mttes:;l%fnd absefequiblyi aytopdlymeg| o&rpropylene
surfactants, sugitrFrsfdo Usn todacylawyigiy fodnat Ryl vt &1t Ugddny 0Useto of
these are from sP%.1Qet8nd 0% hY pWELAD] -orThe adgbt qtadé@f&ns' on

stabilizers may eﬁBerfP&V& tshtbf?%q?y 8)%‘ pﬁt% 94,&&3%8 et s%ﬁ'Thys ot

t he susp nS| on Eﬁre ower a € Suspe iSis
the case>% or e&%r#&g Y Veiehe °§ug BHE?‘FN f&di um i s et hanol or a mxture of
ethanol with up to 50% of water. 15 The boiling point of the bl ow ng agent
shoul d be fepm abmixrutB0Cf an grabt)i witkarfdamom. 25t¢ 07582 €. wdheghthl owi ng agent
is preferably aprefidcapey aroml¥KarobosabkeaicdRft, adf ef Rlyodefam ester.
Particul ar pr ef@i%eks 8iy et QRGNS ARehEXFNR% cbPoP@td: Hak@hg20
sec- pent gge, § q‘\nﬁt QX|7@% tl)tg %ggﬁt o %pgﬁgggl -& pentanone. It is also

possi bl e o use bl ow ng agent ‘mXtdres. owm hgagent is preferably

hal ogen-free. However, bl ow agent m xtures which conprise small anounts,
preferably ﬁbssp?whlfé%By(W%iP@ht LDPR, JtRRE,cHPBE) |1¥5s than 5% by wei ght,

of a hal ogen-containing 25 bl owi ng agent, e.g. nethylene chloride or

f1 uor ohydr ogr bansixtsiteubd €198 godyeXef sk Grenthenéduntieroh)t 86 & qurng agent
used is ppefer aphard ra%gtaptpaé@%ﬂm ¥@ahon b? PaRpdCiWialbEom 5 to 30% by
wei ght, based on the l ets. The bl ow ng agent may be added prior to,
during, or after the heatln of the reactor coptents. mag/ glntroduced
all at onceT®® GHYSHALLiRmHde Pﬁn§°t’h"e (DS5r BERLEYIN Ofr Bth,‘és% YyodefdRder at ure
shoul d be i histrd IMdercahity edf ishgeranaldy Agopoihittoofl 70 pdeysl efin. |t
may be aboventleelpyebffi figs joui Nideteryiiexd (hyn®sael is mreferably birdmr @ 4OC to
25C, but gshouid dr 3y, ebanabhey meathelow it xRFLi (23@ei, Nk, 14 kg FercpsspPllene

pol ypropyl ene, preferred inpregnating tenperatures are from 120C to 160C.
40 Dependi ng on the anpbunt and nature of the blowi ng agent, and al so on the
tenperature, the pressure which beconmes established in the reactor is
general ly above 2 bar but not above 40 bar. 45 The inpregnation tinmes are
generally fromO0.5 to 10 hours. Prior to pressure reduction and renoval
fromthe stirred reactor, the suspension is cool ed bel ow 100C, preferably
to 10-50C, by, for 0050/52159 5 exanpl e, passing cooling water through
the reactor jacket The Iow sol ub| I [ ity suspendl ng agent |s then
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0050/ 52159 GosersPesd ane, the ideal tenperature of the water bath is from
380 to 60C and the water pressure is from8 to 12 bar. According to the

i nvention, the expandabl e beads are coated with 5 fromO0.01 to 3%
preferably from0.1 to 1.0% based on gheir weight, of an anticaking agent.
This process may take place in conventional m.xing_assenblies, e.g. in
paddl 6 i xehRLYSHF! ABf ol SHSEr Ak ke Gt SLBYLPnR PRI VESER S 15 PESIREAREY sal t 5
of | ong- chafzem @nBr 8AcHY 9/l ObmanctePINabBph3ti c or cycloal i phatic 10
carboxylic acids (see "Metallic Soaps" by Szczepanek + Konen, U Il nmann's
Encycl opedi giye filrht e EdPo1 ydNd s VEED . hdif BeBESo BRic?E B ViSibgya edki RERIASL
C16- C36 mpngsarPaxy! gy & Qlhncbr SLnyIdndkilyoflel Yutenbl phsillcan pipf erence
is given to C mg?s ear e._& ej: sul table materials ﬁ e vg es g d fats,
i e. ester BFSHIHEPIE PLORY'ERS REBAI K FOPELEET TS MWAPEoREN o&r 2P a

gl ycerol esYekradht pof phhyieng-afhgy Rt Bedhind @oipt pE Ay 168s§?b3r€é¥’Fo
use mi xt ur esndfa dessityt Rtangonstemperatmreonet. alQuteP08ugflabl e materi al s
are am des of long-chain fatty acids. Hydrophobic anti caki ng agents have

been foupg ik RARAR &R )hazuhﬁ@@lﬁneen2915§§é&i%tthhﬁpa%i.'ﬁﬂskio@gi’@gent s of

t he inventi t.he .c I cably al [ : o] % by
wei ght of a‘gﬁgoqtfogfi %auéé}gnr??’slgagééloéé/far %QSQE(?{ ,ot%g)%%gnﬁé\%el?l h%‘ giaés/
antistats, FARSIEHOBALEIHRRASHTEN PREM ST SnERARELAR B BkiFHF V24 BELOH s
prevent thel$RfCreErpBRpRes 9 nkt L nFE/rIoPIYFH INS02KP NBRLYBRERBEed of t hose
sui t abl e ara@mdums- pér froh & iol #08&, by ated,gh&ndChmverdrionel Jdémpagibidiaess,
prevent tbee adl indkkngopeBides sf, I stth et Exkgl16t eetrast akkxal) y mapapged and
adhering to gy wal bnot hodhre. stirrer of the mxing assenbly. Exanpl es of

t hose suitable 30 are al kyl sul fonates, al kyl sulfates, and al kyl

phosphates, fatty al cohol ethoxylates, and quaternary ammoni um ¢coppounds.
The beads cBhptdsPRELFOWR ih&{jeﬁgen’dy’eﬁ‘é:l?gam °c8ﬁv‘é?ﬁqfe6£1§’ﬂtﬁg‘t"ﬁods
usi ng hot apfmigttusecafm apv ygPeas it @fmer differante tyBe c BB S0 Sf oani ng
with steam poefmnedidngnsafdthest ppe pfeddnoa n§ agéoeigndtpetnommastacri x, and
on the desi igghing khdepstfolabinet§t €ANHY pOSY6 BSElis@fddase fHedPodmt 0 4. 5

dur i ng. foank Fer e e be Bt e pgeris REATIERE-pIigIble ComIghgty @
particul ar & rﬁmylgﬁ %%C?%g(feé.r Sng%%le&czgggogfg% g‘lor?g%g?%%%rf%gp}:ggedur e,
the bul k deRSFRISES QENFRS RFESLOtHLENYRRHIER gF1Peing ffy apdl C¥P8- f or

t echni caR50or econonmic reasons to foamtwo or nore tines in order to achieve
| ow bul k demseé tpolydieThe mas wompnlisé odre eadld additivressesudlo g& oduce foam

mol di ngs byakéiwi daRtBPdstabi 100804 p2Ahihe’ réBarfaidss, wadePrrRleagesy

mentioned ip e RRLES. AW&mRassd 4y WRleght. Exanples 5 A Production of
pol ypr opyl en%é%gﬁ'l ets corrb?‘i{lgaﬁn%g bl ow n\geﬁ)ggent Starting materials: 10PP

1: Novol en 3200 MC, npol ypropyl ene fromrargor GrbHPP 2: Novol en 3300,

pol ypr opyPehie f$GHt Ry ??g%m X OF URESPAARE; 19| Y8ty PERRIAM©3000)

f r oml5BASF noietlefdnabieadsr 3P pedvpbal i ReL1ELS 1 b0 PEEhPAR hyShaye

1: U tranox 62érddecnidanbté&recifl ifcpdt ab2 2:d AW mox iBMaGtiGnbat firamed.5 to
Chem ) 20GT S5 G £ eielset bst BAIGH1e &lYBi € Y @Y @bunBNREiiepedt efetdl @ekpAes@si |
R 972; Degugsae AGNYing! fhe BIRB18F 130 0diertk aBpfosiifeGT 14 BAth the

stearate : Magnesi um st ear ateCasS: Cal ci_u s? [ at eAl.S. m nu

di st ear a?gg’g .g?c%’g_ra)?f:lgtée%‘ra?a € ?‘%%a‘i‘rh&mwéf%a?gﬁ%ﬁcfgréégﬁg?%bnanéppgp?lé?s:
Pel | ets G 12BPEPRIAALE of OPE Y RBAPRI K& 448 1 part of talc and 0.5 part
35 of wax and processed through a tw n-screw extruder to give pellets with
| :d = 3:1 ambeweimghtpell8tspshdidld etreféiabli0dopprise dfiroRP0200krte H0kedyw t h
2 parts of gag d¥ ackucledinpiabert, tpeFerlbly PAfdm @f. 1By, 58 0. 05 part

of each ; r Vi . S lecdafF 2.1:1
o vei gnP Feishe, W ShoParct ULl LGRS LB 9% iy RRGLALS Mhabreslof D00

. Ampunt's_ of s fQr 1 npr
kg Water: G%Qﬁg%d’ltggg%o?%?l +¢;8pd %"F\twaaﬁ‘gsCanFré‘?ga%coarc%ﬁ%?et:’lalft]ft’ensol AO
3109: 5 10 ¥52BRiteypeBgninesh:sidigase Thpyi Prangaheuf Ghej pPra@yctiopapisg 3 g
(BASF AG Thematlegelilndoami canchlin aegeod manyegases sfdarg@ansds simpassdbiessel
wi t h cross- hlieleutagteat.or and baffl es. The m xture was brought to
i npr egnatgson tenperature (140C for pellets 1 and 133C for pellets 2) within
a period of 2.5 hours and held at that tenperature for 30 mn, followed by
cooling to roomtenperature and di ssolution of the cal cium carbonate using
18.3 liters of 65% strength nitric acid. The inpregnated pellets were
washed and centrifuged off fromthe water, and dried with the aid of a
pneumatic drier. A commercially available antistat was applied i nmedi ately
prior to the drying process in order to prevent any el ectrostatic charging.
The bl owi ng agent content was 11.0% in the pellets 1 and 10.8 in the
pellets 2. The DSC had a double peak within the nelting range, the high
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45 0050/52159
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Anti bl 0ck10101010101616161616Ant i st at 4444477777 r 0050/52159 9 C. Coating
The coating corrpositions were m xed irgi mately in a paddle m xer with the
expandabl e bet S scribed under and t hust ddalgéo é eI | ets.
The anount ea,& EnPY eF§8fiep§°%1‘=r‘°’és J‘z?rrt BIRRIT 0 Sr F?% 5. The

m xi ng ti nPeladsts rarf Aispgraed impa FB&HFW%&‘eﬁ‘éEHaW caaIStﬁFéﬁért ies 10 A
st eam oper ateadtpr eskhe eprpfefvedreruspenason| nedivgedsi watERS Suspesdimgy was
enpl oyed f eigehlBe h&@dHdg bRl 86@SS helle t6t MUY RDIBOHLH IWIE iblELERASEH

stepw se,s and hiigi Sge%@@t%p@hla?é | QR pehBBoNaRedifinC a6 a5 Ldsperaidy ter the

foam beads e fegte Jaddui et shs Sd-ues daad e geler mag The extent o

caki ng and ensi f essures at

whi ch the &EEEALCHEM CPJHSRB"‘F%WBH‘W@&SB oY 52R °F8H§F?e ‘%ettra&n(jﬁﬁ PRAMSSN 53571
was det er manddalee pokwWisylt atcapdciapdnsurfactangsassiweh ¢fs Sadilwn qual ity.
20 The hi ghimdethtangdduhfonateamnmmpumtsunsualbiiy msednobethessed arehérémvieiost he

bul k denﬁdtab WokC qaéldm agheé eyttt ibReot oRsdenBbK SIS 1liiz8% s WRAFE be

UW_"

i1 oront oF Sisaccd Bl 477 S L WER Sy PLOL RS i by bt %ffits 1 and
o here akyd &Fflfé?medé%f“n?% Shie &esb?%é#mf} e %%Se%erﬂ%?eg% «®ond the

mechani cal &l i Bke FFaseneinb| eifapde  38f stheyFusgension@sdis® £9 10 Nr~ . O
| d E~ OVri lefthiinbl- oxva ImixnaKe-of-|ethangl  witINOPOBO~B9% tafOetRr- 1IMNI ~00W
rl ~alONISWINNIONW r | C7Lt 70Nl ~nM'w) . - I Nt f INW ~C7Lt aDM nNNONCDI f 1W

O;E;;qgéﬁ;melgglmywlgﬁLWHl%%% ol be from -5 to 150°C,
S

b ferabl
e T A B e DA e
| Nla. .| cC(Brtelf%ﬁEENMS (@iveRLp RentEnes RN exgnesy in parkicuFerwi 01

r1 Q ~U~i 29 rdeo—ppntand~-3,3—dimethyi2Nbutampne r [and 4—mekhirl-2d0entanerne Wr | G-
I -1 ONO~O. 1-1t .iksl @16d NidsdiBle~th tudd/Miloaifg ~agent! Wixtutes. TheChlowind 4-1 ~,

(L; rl 3 > eNetil preferably halogen-free. However, blowing agent mixtures
which comprise small amounts, preferably less than 10% by weight,
in particular less than 5% by weight, of a halogen-containing

25 blowing agent, e.g. methylene chloride or fluorohydrocarbons,
should not be excluded.

The amount of the blowing agent used is preferably from 2 to 50%
by weight, in particular 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 once 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



N1-1 .t~, obse/dersetd 3 trt -~ x td U4a NO+~ .~ N-~ x 3 UN~r fd
faMNNb.,..I r~L Now'J t~ .F., OU r-1 rl fd NNUN.~ pr N
'~I~"'drl NN. -f~ L~ 1 ,~"ri 0050/ 52159 11 W claim 1. An
expandabl e polyol efl n bead material w h a bulk density of 5 nore than 400
g/ 1, which conprises from1 to 40% by we ht of a volatile, organic bl ow ng
agent, and € a BB GB&tléHngaﬁ?rf FB%PEglblthteo%%t%’asEfkﬁﬁ i TRe wei ght ,
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U 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
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suitable materials are waxes and fats, i.e. ester of the

15 long-chain carboxylic acids mentioned, preferably glycerol
esters, in particular glycerol stearate. It is also possible to
use mixtures of the salts and esters mentioned. Other suitable
materials are amides of long-chain fatty acids. Hydrophobic
anticaking agents have been found to be particularly suitable.

20
Besides the anticaking agents of the invention, the coating
preferably also comprises from 0.01 to 0.5% by weight of
antiblocking agents and/or from 0.01 to 0.3% by weight of
antistats, in each case based on the beads. The antiblocking

25 agents prevent the pulverulent anticaking agents from blocking.
Examples of those suitable 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 alkylsulfonates, 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.
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10 PP 1: Novolen 3200 MC; polypropylene from
Targor GmbH
PP 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: Aerosil R 972; Degussa AG
Antistat: Armostat 3002; Akzo Chemie GmbH
ZnS: Zinc stearate
25 MgS: Magnesium stearate
CaS: Calcium stearate
AIS: 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 l:d = 2.1:1

and weight 1.3 mg.

Amounts of materials for impregnation:
45

Pellets: 296.1 kg

Water: 658.1 kg
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Y#1GmA4cgum) carbonate: 13.3 kg (Calcilit 1G; Alfa)

Lutensol AO 3109: 53.3 g (BASF AG)

Impregnation:

The starting materials were charged to a 1.36 m3 stirred
vessel with cross-blade agitator and baffles. The mixture was
brought to impregnation temperature (140°C for pellets 1 and
1339C for pellets 2) within a period of 2.5 hours and held at
that temperature for 30 min, followed by cooling to room
temperature and dissolution of the calcium carbonate using
18.3 liters of 65% strength nitric acid. The impregnated
pellets were washed and centrifuged off from the water, and
dried with the aid of a pneumatic drier. 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
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

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-B10) were pulverulent with good flow
properties.

Table 1

Bl B2 B3 B4 B5 B6 B7 B8 B9 B10

Zns 46

Mgs 46

AlS 46

Cas 46 46 77

NaS 77

Sts 77

GMS 40 717

GTS 40 40 40 40 717

Antiblock |10 10 10 10 10 16 16 16 16 16

Antistat |4 4 4 4 4 7 7 7 7 7
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