0050/ 51530 oobs)sa%3gst abi | i zed bl ack pol yoxynet hyl ene nol di ng conposi tions
The invention relates to thernoplastic nolding conpositions 5 conprising,
.as substantive conponents, mﬂm @ wumt D) from 5% by weight to (99.99% by
wei ght m nus 1 ppb), based s A to D), of a polyoxynethyl ene
hono- or copolynmer, from1 ppb tieish®% by wei ght based on the nol di ng
conpositions made fromA) to D), of at |east one polyethyl eneim ne hono-
or copol ym&tabiibaed Hipckorabugiymerty dane giolddingoronpesdiioand from 0 to
80% by wei ght of other additives, where the total of percentages by wei ght
of conponerrthe fpvértidn rdlatss aloransrmOPPaschiRembNy LY iQmpbUii hsis rel ates to
the use of cohgri®ish NGs SOAPOSIdiANSMpoddifts NVention for produci ng

mol di ngs of any type, and to the resultant ol dings, and also to the use
of 25 pol yet hyl enei_m nes_ for stabilizin 8O| yoxynet hyl enes conpri si ng
carbon bl ack, ngﬂ“c%f RY URAERt (hR (Y- 988 ries Yelghtymigurtihpbbhe hono-
and copol yners hav®2pe@rPik fenronents Alokg D1 i mef aTlpelpokymethy Leaw chaomgyy
excel l ent properti es aopblamer30 therefore suitable for a wide variety of

i ndustrii applications. However, there have been many attenpts to find

means of i nproyingethe rJir @ae bt Y . € heir flowahility, setting
tinme, etc., angllorrto ji.rﬁf?’ogg ?ﬁ?@ dgtﬁﬁﬁfc%%epdﬁ (())perE ?elréé,qacg‘r?g al so the

di mensi onal st abi | FPYPOHIRBF g AYE %&%ﬁée?f‘?’dm%o%nﬁ%s"of’nfahi s 35 type.
DE- A- 23 19 359 t eaBRe¥etAEPRENEIHJFOmMOEi ¢9rymMesaposed of from 98 to
25% by wei ght of oxynethyl ene copol yners and from2 to 75% by wei ght of
aci cul arlscal ci Gm métamsid.iodatte hiwvedby Rprigiedost G arboaessadd | iahd, di mensi onal
stability and heat-aging properties. The prior art also includes the

stabilization g pelypxyn®t Bykene we{}gllh@ B8 SQRosiski ons. by suitable

additives. To this end, antioxidan e.g. Stearica Jr‘ilesHi ndered phenol
derivatives, are 45 added to the pol yoxynet hyl ene nol di ng conpositions.
Phenol  dePP¥5% i thes toFaL nP% Wﬁéngﬁ%e% Jhriei gt 9t compAneTtHA)660. DF GOOOOR*
0050/ 51890ig always 100%.

The invention further relates to the use of the molding
compositions of the invention for producing moldings of any type,
and to the resultant moldings, and also to the use of

25 polyethyleneimines for stabilizing polyoxymethylenes comprising
carbon black, in particular under thermal stress.

Polyoxymethylene homo- and copolymers have been known for a long
time. The polymers have many excellent properties and are

30 therefore suitable for a wide variety of industrial applications.
However, there have been many attempts to find means of improving
their processability, e.g. their flowability, setting time, etc.,
and/or to improve the mechanical properties, and also the
dimensional stability, of moldings produced from polymers of this

35 type.

DE-A-23 19 359 teaches that molding compositions composed of from
98 to 25% by weight of oxymethylene copolymers and from 2 to 75%
by weight of acicular calcium metasilicate have improved

40 processability, dimensional stability and heat-aging properties.

The prior art also includes the stabilization of polyoxymethylene
molding compositions by suitable additives. To this end,
antioxidants, e.g. stearically hindered phenol derivatives, are
45 added to the polyoxymethylene molding compositions. Phenol
derivatives of this type are summarized in DE-A-27 02 661.

*G00002*



EP-A-19 76%dsty it es al koxynet hyl nel amines into gl ass-fiber-reinforced
pol yoxynet hyl ene nol di ng conposi-tions to inprove their inpact strength.
According to EP-A-52 740, adding a -partially etherified specific

mel am ne-f or mal dehyde condensation 5 pyoduct gives pol yoxynet hyl ene nol di ng

corrp05|t|ons reﬂs; nt. to _exposure to heat in_the range from 100 to 1500C
for a prol & JACOBROTE te Y AL kOB NI Med 8RR BNtz ed oxynet hyl ene

copol yner @dﬁﬁésf%@%e\mﬁéhcﬁ\i@la%m%ﬂﬁme Dohpinsiaegpasiticntute made
fromat |edsprove thminoispbst i stinengthi i AzéoreiiagdtdOEF420152a740 pasddioRe a
SteriCah|yFBEB@QIE¥1dﬂh@&@kléﬁmkﬁédlﬁhatméﬁiﬁﬂne—@@@mﬂfﬁéﬂ d%oegﬁaéﬁéyllond ¢
conpound. n osed o
pot assi um @g“%i e ?’“?i%ﬁ?@ﬁgﬁ%%m%{ bsPhrorls gggl%%?% §ne3| um
car bonat e. ver spi RELES meadl re Rn Py oX 18
mol di ng cORPHSHt i Frd-Raflli #8Q escr bes t%ﬁ%&#zgéafmmett yi®re sone
appl i cat i oif9PoAYREX HioRpegltiers whirhehave tshesitebpl beess siomgrising e  nol di ngs
and, for ewdmplee meuiet firbmt & lemstthené canmpid-gnbetitwieRD i sz Dk tdh@ nol d or
to poorero debR! i MbastNdherstada119 ROhdiee0baeabi %daﬁ:‘éofn@@'féz%%t of
mechani cal JpEORSEL] < %n@uamgg‘ &u@%ﬁﬂaenfgeﬁ%tgi é&?ta%'g faLher

g R

di sadvantage is that th i se Jde adducts

whi ch duri 8§ ptoc &S ﬁﬁaa yeqwgfgga%/%rﬁ?é:ﬁa??&}”és ¥ARP%ig8d THOHEY probl ens
and ol ecBYIrovkiyhmagBaatyn diydrraide i AmAegsas tim faarivahdbtiyde. 25 DE- A 36
28 560, DE-A 36 28 561 and DE-A 36 28 562 discl ose pol yoxynethyl ene

mol di ng ISompesvér Oniesiphtdhtitdsd heashodd | ik pPLESEMetaPIPRe SR 1A Xt Ure
made from &bﬁbb@ﬂﬂdﬁshhadérﬁ%mﬁe%ﬁ @l 051 & 14 'yn%oFaécSnﬁL net a
silicates apiliémo@ﬂskagf,&etﬁ@ GavEls IR Ale KL LA SJQh@és?lng[ qgopdipe to

t he descri

cost abi | i zers: lxﬁ P'f‘&? h of ISR igl’rpﬁgrﬂtﬁ%eﬁa‘é‘é %Fﬂg‘ﬁt%%%
stabi | i ty, 9PRES TR RheuRR 9% &6t BPYF 9TodeBBl 8inguAndy pr akrRds to

mol ecul &0- @ébghioratdgnadnd i orpaizheDE-9€ M@QhaTi68D mropeosiss buacikgPOM
nol di ng cospbséduentts usbi 6h tiOmMpLiSRgs LdMOtAGENd Ssaafvastahe | ig @hat the
Pol yet hy| engkfhas nalyesukﬁvuo%@rligevxfbﬂmd%ﬁ 800 ARt USGHiLN Q.m

paper maki NBro &Q?Q’l At Fadf BR gfatdx%%r Eaﬁmf dr)c(}o G
Componen: <52 RV SHR Vel SR tbor et e lohe

are al s&5used I n the production of colorants and coati ngs, and in
| ami nat ed PBr¥pio@Bl 8A8, cRRFOSI6t @84%6 ¥ idnds DEaAJ3 6 r2 8 362 pd Dskictsieon of
pet r ol eum anlly@fymeahyiahe gasldiagdcohpsraltipnboin i Wi khei sgaranigees. See
Ul mann's BREy&AtORHp2i9¢ a mixture made from sterically hindered phenols
and from alkaline earth metal silicates and from alkaline earth
30 metal glycerophosphates. According to the description, it is also
possible to use polyamides as further costabilizers. Although
these compositions have improved thermal stability, they remain
unsatisfactory for color quality and molecular-weight
degradation.
35
DE-A 198 37 686 proposes black POM molding compositions which
comprise redox agents as stabilizers.

Polyethyleneimines are likewise known per se and are used in

40 papermaking: they aggregate the paper fibers and bind undesirable
minor components, i.e. they are used as aggregators and as
flocculators and complexers, improving the wet strength of the
paper. Polyethyleneimines are also used in the production of
colorants and coatings, and in laminated polypropylene composite

45 films, and in the production of petroleum and of natural gas, and
finally for immobilizing enzymes. See Ullmann’s Encyclopedia of
Industrial Chemistry, 6th edn., 1999 Electronic Release, Verlag




‘I ndustri al @mﬁg% 6th edn., 1999 El ectronic Rel ease, Verlag 0050/51530
3 VCH Wei nheirm Keyword "Aziridines", Chap. 6 "Uses" (referred to below
.as "U Il mann El ectronic Rel ease"). The use of polyethyleneimnes as a
constituent of thernoplastic nolding :{:orrposi tions has not been discl osed.
51t is an _gbject of the present invertion, therefore, to provide

pol yoxynet M eHﬁl?Rﬁ’d‘?'néegﬂﬂ’b%s'ﬁ?l&'ﬁglﬁﬁ%'r idiaRg EarPRAf bl(zekesrrfl teavi ng

i nproved t Rededl ast 'dhilmeny Bhec yraddceReleantdicy Thevmsal ofnol ecul ar - wei ght
degr adat i orpodyethyleredmaaesngs (4 copattteenirofl @heamserhsiy cafldidimn of

carbon bl aighpo¥ét Tene nagungt thadn diks18ddect is achieved by neans of the
nol di ng gpnpositions defined at the outset. Preferred enbodi nents are

i int bcl ai.ns. . Th se of polyethyleneimne for 15 i ncreasing the
Pher nal st 481 P 3" dIb I8ty By R IFeERBL FRLRAO0. DRGSR E0 (B8 ar | y

that of polPRPSXGHETHREFEES Wl EH hLPBPOB} RS §OfPES Y crabParblank and
conponent Apvingeimmiayiedgtbermsistiabhasityd arde redveesd itemd2@cgotgwadrsie from 5%
by wei ght mole881&9%diyhvededntadativa dupiny pebceséideasSin pALticular

pol yoxynij kshie8e by Had i@k of 0Pl a¥bn Blkcyr.oportion of A) is preferably
from 30% by weight to (99.95% by weight mnus 1 ppm, and in particular

from (80% ight mn . Q 99. 9% h ight mnus 1 ppm. These
data are b egg%% {%dzgﬁﬁélﬁf%fogéﬁﬁ{)sﬁ i%ﬁ&gﬁé\ge&f M$ANA) °f o119 . ppb neans
parts per MSLALRGFRPSEight )defipedoat tHird oypRehedreisared grodimehten (by
wei ght) = Bre0givethen ¢hen $9816G0%shy Theigge ofi posydthyllehempims fidre

pr opor t ixm inBre38imerhenthéimareisdabi Dbt vidre dolheryme thighehss spisthabed from
99. 99% by wakfhfoundle phet M Baifyl thep 6f‘§di&5x?ﬁ¥tﬂ§¥én a§9ﬂ?hggvglar'ty

rather thap,3s;9 . a | arge nunbel of nines after eci mal
poi nt. The sane g%%i i gsc?#)it; el%tnérrrs (99.95 or 99.99% by weight mnus 1

ppm and (80% by weight mnus 1 ppm). 35 Polyners of this type are known to
t he skil | e@SwEPRRANEA dAdy ethey ALAiBR ICTRPASHELIPNSE crfattiiee inTeRs©mOl yner S
very gerdd ghmprigg dram bdaby v8G-gil to of9%.806r by mepighd mChi2©- 1 ppbhsoEn their
mai n pol ymae téadtn.ontheohpoopalthyeese aicnadeber 8bpyl yieeRared puopRRtYSRN i Zi ng
formal dehyde Ry id if%aBeablf &fr@mABbY by JGnRr €56HL 98k BYi dAYn® minus
CatalyStS'14EpQP§Qé§h§§0particular from (80% by weight minus 1 ppm) to

(99.9% by weight minus 1 ppm). These data are based on the

25 molding compositions made from A) to D). ppb means parts per
billion (by weight) = 1:109, and ppm means parts per million (by
weight) = 1:106,

The term (99.99% by weight minus 1 ppb) means the proportion in
30 percent by weight obtained when 1 ppb is substrated from 99.99%
by weight. The term is written in this way for reasons of clarity
rather than as 99.999... with a large number of nines after the
decimal point. The same applies to the terms (99.95 or 99.99% by
weight minus 1 ppm) and (80% by weight minus 1 ppm).
35
Polymers of this type are known to the skilled worker and are
described in the literature.

These polymers very generally have at least 50 mol% of recurring
40 -CH;0- units in their main polymer chain.

The homopolymers are generally prepared by polymerizing
formaldehyde or trioxane, preferably in the presence of suitable
catalysts.

45



4 Very gemﬁggjgﬁ?gdmse pol ymers conprise at |east 50 nold of -CH2O
repeat units in the nain polynmer chain. The honopol ymers are generally
.prepared by polynerizing 5 formal dehyde or trioxane, preferably in the
presence of suitable catalysts For the purposes of the invention,

conponent A i s prefer | yoxymet hyl ene copol yners, especially those
whi ch, besi'§&¥ ﬁ’éerla(}iyecﬁ?g?ﬁ léﬂ?&‘)? COMRIS SeaRE ol 9ARte SQpMP® ST 6HeO-

preferabl y Tepeat wonits GHZBhﬁUW%Fn |Pﬁlm¢¥|@lﬂlalr from0.3 to 10 nold, and
very particularly preferably from2 to 6 nol% of repeat units R2ZR3 151 |

-0-C G (RZhknhomdpdikiteraOavdejencrhil ¢ ;E%la drddeBgneeiley i9hngne anot her,

hyd rma rFox en i 4
are hydre rfw% ﬁg&e%%ea:ogyk 051l ggﬁafé t,) ALY ﬂ aﬂ,#e\/é RaVLRG. [£Qmd to

Cl- C4- hanaIky sd%stltuted nethylene or a correspondlng 25 oxynet hyl ene
group, and nis fromO to 3. These groups may be advantageously introduced
into the cdpsl vherrruppsesngf dgeniinyentiony domporeiterss isPpeéteramycyclic

et her s haveollex§methyllanB2cGib iner€; Gedpdcidi 1R3thése WRILhD bésfHeswhgee Rl
to R5 and Redhfrdsy d@fnizoedua%vealéfamwu Yoo 1RAR, pPBE&l b1 F?&ﬁlﬁpl es,
of_ethyl eng 9xtgesg r?froqay' e agefronplét¥3| geloln?o oxi deq | bu ene

and oo | PREBISRERAN gie ean 39& 4 dglh o Shegar vl 7 gthrs

pol ydi oxepan as conononers. O her SU|tabIe conponents A) are oxynethyl ene
terpolymers, prepared, for exanpge, gay reacting trioxane, one of the
cyclic 4% ethers described above and ja third nononmer, preferably

bi functi onal conpounds of thgqgorzu % 00?9;51530 5

R1 R4

20
where R! to R%, independently of one another, are hydrogen,
C1-C4-alkyl or halogen-substituted alkyl having from 1 to 4 carbon
atoms, and R> is -CH;-, -CH,0-, C;-Cg-alkyl- or
C1-C4-haloalkyl-substituted methylene or a corresponding

25 oxymethylene group, and n is from 0 to 3. These groups may be
advantageously introduced into the copolymers by ring-opening of
cyclic ethers. Preferred cyclic ethers have the formula

R2

30 Rl—Cc—0

R3 —C— (R%),
L
35
where Rl to RS and n are as defined above. Mention may be made,
merely as examples, of ethylene oxide, propylene 1,2-oxide,
butylene 1,2-oxide, butylene 1,3-oxide, 1,3-dioxane,
1,3-dioxolane and 1,3-dioxepan as cyclic ethers, and also linear
40 oligo- and polyformals, such as polydioxolane or polydioxepan as
comonomers.,

Other suitable components A) are oxymethylene terpolymers,
prepared, for example, by reacting trioxane, one of the cyclic

45 ethers described above and a third monomer, preferably
bifunctional compounds of the formula



CH2- CH Cl{gsays8¥%g CH CH2 \OQ \0/ 5 and/or 0'_"O O _'0 10 where Zis a
chem cal bond, -0-, -ORO (R= CL-C8-al kyl ene or C2-C8-cycl oal kyl ene).
.Preferred nmononers of this type are ethylene diglycide, diglycidyl ether
and di ethers made fromglycidyl conpoupds and 15 fornal dehyde, di oxane or
trioxane in a nolar ratio of 2 : 1, and also diethers made from 2 nol of
gl yci dyl conmpound and 1 ﬁPl .afhal_i hatd.c _di gk _haying from2 to 8 carbon
atons, for exanple theC I gl)?%i dy ’et hgrs dgfz etﬁél egecﬁzgl ycol ,

1, 4-but anedi ol , 1, 3-butanegdj/ol, 1,3-cyclobut anedixo(%, 1, 2- propanedi ol or 20
1, 4-cycl ohexanediol, to nention nerely a few exanples. Processes for
preparing t he hatdyorand copol yners descri bed above are known to the person
skilled in the art and descri bed i he ~\jterature, and further details
are therefore superfluous here. 25 TheZpreflerred pol yoxymnet hyl ene

copol yners have nel ting poi nt 8~fC at | easP~1580C and nol ecul ar wei ght's
(wei ght-average) MVin the range from 5000 to 200,000, preferably from
7000 to 150,000. 30 Particular preference is given to end-group-stabilized
pol yoxyned hitlegBez phd yreihemiba T hbdiaye -6= C bexds (&t &he.eadeynind B¢ chai ns.

Accordi ng tQ_EN&Jd1vank{ Péhe)@s conponent B), the thernoplastic 35 nolding
conpositions conprise from1 ppb to 1% by wei ght of at |east one

pol yet hyl enei mi ne honb- or copolyner. The proportion of B) is preferably
from 1 ppm"FEEBT598 FPRRBEGRtOL kS HYR&r 2T @AY 1eRe gHILYSAARt 0 3000 ppm
These dat a 4igdypadel edherhanddigithgrscoatpfinomogdyeidid fcompow)dd @and) . The
ternms ppld godmppdelnaies kidoradd aleftriefandaMe aundesr argienent 2 A) .1,Fandgt he

pur poses ofalsbedpé@feriyt maB¥ertdOR? mBel ¥etdWaagh NESfsoudCangi 1 NgJ1 Rgno- or

copol yners,,.p : t.he ect ronj | ease under
Che keyvor S AL E fisp i hwlt%%gﬁf Bom it 0 BbF SRR 1030 o

d g%
Fdl nes .or.as_1n 5 94/1 , r
The hompo%}lﬁegég%celéseln&gﬁs oAl hasie Wc8§ryhb$1b2ﬁtﬁﬁggé?%yl enei m ne
(azi ri di ne)t*°APY Lor 1o?'g%)fﬁ1€b§aiﬁﬁ%ﬁ‘+ﬁ11ri it ENBr ORANCSERE OB
aci d- r el¥adirAgcrolphnrsacdiati d sentéon snersilysa fewmysopyaers of this type
are branched polyners which generally 5 contain primary, secondary and
tertiary amrbegsésIFor PrapiAind thef haheltand0%FoHma% dEber thed HpByki on of
the am no QrLEURRoWR™o the person skilled in the art and described in the

literature, and further details are therefore superfluous here.

25

The preferred polyoxymethylene copolymers have melting points of

at least 150°C and molecular weights (weight-average) M, in the

range from 5000 to 200,000, preferably from 7000 to 150,000.

30 Particular preference is given to end-group-stabilized
polyoxymethylene polymers which have C-C bonds at the ends of the
chains.

According to the invention, as component B), the thermoplastic
35 molding compositions comprise from 1 ppb to 1% by weight of at
least one polyethyleneimine homo- or copolymer. The proportion of
B) is preferably from 1 ppm to 0.5% by weight, and in particular
from 1 ppm to 3000 ppm. These data are based on the molding
compositions made from A) to D). The terms ppb and ppm have been
40 defined above under component A).

For the purposes of the present invention, polyethyleneimines are
either homo- or copolymers, prepared by the processes in Ullmann
Electronic Release under the keyword Aziridines or as in WO-A

45 94/12560, for example.



general Iy bgpgistrgggied by 13C NMR spectroscopy. Conpnoners used are
preferably conpounds having at l-east two 10 am no functions. Suitable
.conononers whi ch may be nentioned as exanpl es are al kyl enedi am nes havi ng
from2 to 10 carbon atons in the alkylene radical, preferably
et hyl enedi api ne _or ropyl enedi am ne. her, sui tabl e conononers are
di et hyl enetﬂ%ﬁf’ﬂ%‘fofme%hﬁf%n%?’?ﬁrﬁiﬁ? n@Pt3iRable; Ry | RepeRiaiite, 15
di pr opyl en@WARNEENLIRG |(BRopYAEMDL dir AAPRRUS ofi REgants BAlatdéon| Bnithe,
am nopr opy|raelsgheaceli @aviderabeas g aspmpopndny laetily| enddivdmi aeids.
(Pol 'yeL hyl enmmb?eme?a:lfl ylnglgﬁvqgl agsegggfcm @meﬂirwrﬁt&h zgnerally

vei ght - &y IcA88 1 n Opr i, 100cbkk i )/ Lt
2, 000, 000 %@Eﬁpm%%ﬁ%l_hggt ﬁlcea}g.gﬁir%?ﬁrﬁé%ggcogs{iu g]tgol%dgaté‘g% (at
20G is generally vithin 't e,'ranﬁ)g el 10- %0 ©5 0610 B L PEOURT 38 abl y
from 1000 t35PEE8BOPSSEEeTBENGY By iRy FREGHIQRABY - enei i nes ar e
crosslinked polyethyl eneimnes obtainable by reacting pol yet hyl enei m nes
with bi- @ompobyérmatsiednake cprstelriabler sorpouindg, hasifqingt teast wwooup, at

| east oneo haliaby thindtiodlsy CEdytablaZ cbh&hdétfersOkvhii ACHAN He mEAt fonePlasd

hal ogen at QRamEX&IT RS MRy Ebn danli e BBRLS QS -8R 30, 6B ggkgégryt%“ n;,and
bi schl orohxﬂrel 0 g};ﬁehrsrgﬁi{:)gi yalr@él ene; qe! cqfrs awg_% from2 to 100 Units
of ethyl ene omé andl ar o rpop%fene bxide, ARG HEE PRe conpounds i sted
in DE-A 19 P§SPy7enesyamife L e £u453b1eqanonsmers Arepr epari ng crossl i nked
pol yet hyl efdpfhvitanefird apapen, trigthylanptec fandnet heetirerbytaneparadnigs,

publ i catiSonmid prapylleredy igRike 8%y ip2dbpabendtetAarbnél5. G aft ed

pol yet hyl erghekaestBi1enak § Qamitid,aBnenogFdbyRe ngl ahddNhinddsmi s used here

may be any yqQoRoMstopMeehy F@bdigAGhe W th the “ami no and/or imno groups of
t he pol yet hyl enerm ngg.i Suilrta el 4oegrafti ng agents and processes for

preparing grafted pol yethyl enei mi nes are found in EP-A-675 914, for
exanpl e. REYELRY keDFIBLIRES RYALLENBRYE ds AVETE 209 PHRCYSIB Wk Ihthe

i nvent i AP dWeiahttRmex@adgel 9hefrem 180at¢ \3 .M0alhbb| prefprabiyt frmp 480 to

pol yet hyl ede0ad ned0 widelermimek \Hyi ¢ight dssatiteeling pstmes vaiscosidy dioi des,

car boxam desss0[{at aooofyls hiredas 1y DRRaN@l Re OParddie £rBMOPOS tiPR 00l oGéri dat ed
ni trogen ayegs, iprddeeaBelYEtdly 19881 LN PR/ Rd2d0 7 chain, the am dated

pol ymers may subsequentiy be crosslinked using the crosslinkers nentioned.
It is preferable here for up to. 30% of the am no functions to be am dated,
so t hat 2((:Bné’i"'ge’élr%ul el PRLYSEhYIlERE 1B Re M AF CaRBPYTL i¥€EEndar y nitrogen at onms
5 avai | abl @otpethylaneipgnentoktisdssbialbngencsing rlyatkpkenaimges with
pol yet hyl ebémngs iyfenat sonsluicrabkbinled daeing, as functional group,
at least one halohydrin, glycidyl, aziridine, or isocyanate unit,
or a halogen atom. Examples which may be mentioned are
30 epichlorohydrin, and bischlorohydrin ethers of polyalkylene
glycols having from 2 to 100 units of ethylene oxide and/or of
propylene oxide, and also the compounds listed in DE-A 19 93 17
20 and US 4 144 123. Processes for preparing crosslinked
polyethyleneimines are known, for example from the abovementioned
35 publications, and also EP-A 895 521 and EP-A 25 515.

Grafted polyethyleneimines are also suitable, and the grafting
agents used here may be any compounds which can react with the
amino and/or imino groups of the polyethyleneimines. Suitable
40 grafting agents and processes for preparing grafted
polyethyleneimines are found in EP-A-675 914, for example.

Other suitable polyethyleneimines for the purposes of the
invention are amidated polymers, usually obtainable by reacting
45 polyethyleneimines with carboxylic acids, their esters or
anhydrides, carboxamides, or carbonyl halides. Depending on the
proportion of amidated nitrogen atoms in the polyethyleneimine




obt ai nabl e dosdpEiidg pol yet hyl eneimine with ethylene oxide and/or wth
propyl ene oxide, for exanple. These al koxylated 10 polyners, too, nay be
.subsequently crosslinked. Pol yet hyl enei m nes contai ni ng hydroxyl groups,
and anphoteric polyethyleneimnes (i nﬁor porating anionic groups) may al so
be nentioned.as ot her swt bIe ol%ﬁt I mnes_of the invention, 15 as

may | i pophif 3adng o FoR A e(j%’ﬁ@?"éﬂ?/e Fpssilhredy

i ncor por at i4f 9o kbE c‘l’%ﬂsﬁlﬁyhﬁﬁ%dﬁ‘%ﬁwaér c%ﬂ sis preferakleydleyreforhm rro
Processes 3% pfephe iamingolfyechidrendionbaecanigfatedhi sot yipet atherknawe to t he
skilled wordtdn] aafifididnt phewnefprand/vpnecasshiry hotfbyeh faebhber details in

this Coan?in'aQJIabZQ A5 Gounsseqler?) crbis1 LAMRRSkbLOPS.Hf the invention
conprise from 0.01 to 15% by wei ght, preferably fromO0.05 to 10% by

wei ght, an articul.ar mO.1 to 5%b of carbon bl ack.
Sui tabl e g‘&?‘ﬁéﬁg |P§1H§6EY Horengs| ate %ﬁssgiBﬁ‘P%ﬂ gRfharat e 25
adsor pt i on)°bttélDPN%3’YBGfaSFl%1‘i H@d@ﬂihsbeﬁﬁllmﬁ yitprethalgbeyoside | east 50
m /100 g. Fnd/DBPYids@robydene abdides fonesadniplederbese radkokoldtdd 53 601 or

ASTM D2416} poaRflets, acdt,MhAgi B8 dulsabuBstip dridRssinkedure of the 30
particul ar carbon bl ack. For the pur poses of the present invention, the

Str uct Eéretf*’; oLy AL B8 o s (1R S sy, ot g (R "
pl aci ng 10 6’1313 E%“ﬁpggk(%’?ﬁz%%ﬁééﬂ%‘i 4N ORAE cHE QYRS )f B‘F‘Eeabiﬁ)lheed can be

measur ed (Peasioped s othes swikadei polykthwlenephimes atfe tieopuweriont il t he
poi nt ofl5es mam lipppiuidicvwedlyeathypenaimfres,t haichrdxen dehaek)1has been

passed. Compeaenéd @y ﬂ-&l@:&?ﬁ@ﬂ%dﬁa&oﬁgﬁa159%9&?!)8&9631; %@1@5?@ i@ DIN 60
132 or ASTMhmgéf,)maf caralheazs,_toc%%s@@/ Bor S 5@9 ypi?& gagflgg? L@e verage

2
gr5| nm;{y partthl E@é car bi g%# g}sf‘%t&ﬂ?rgefyp éﬁt 5’? °§evm t ht C)45

t he tradenélrr’k‘e?i‘???ﬁré’x(tt") e ? §s€e?ﬁ@§) SrANKER} B FBNESKIET- DI 600 (Akzo),
or el se %X furnace bl acks, such as Printex(r) 90, 75, 80, 0050/51530 8 85,
or 95. As @snponporiend) C)i h'ehertdcutipngltmpsaszift ithasimferitieni oumpitisen firom
conpri se fmQouOtd Olﬂo%ybyemahtp.reﬁéﬁélﬂﬁtﬁrbmf 000% O:.d Q03089 BYeightehglt , of
ot her addi tlhvﬁﬁrt:t%{ilta%bkﬁoxﬁt@rl' Gl bY B W-ﬁr pgf”pel )bi‘gt_ekl ré Q.rtlaggépl €
any of th% Q'Bg{?%%%?fs ﬁ% an %oneenokume S(tDr %C gutyal pht%a!l.age eas one
bul ky gr%yadsorptloA% to DIN 53 é%l of at least 30 ml/100
g, preferably at
least 50 ml/100 g.

The DBP adsorption rate is generally determined to DIN 53 601 or
ASTM D2414, and is a dimension relating to the structure of the
30 particular carbon black. For the purposes of the present
invention, the structure of the carbon black is the extent of
linkage of primary carbon black particles to form aggregates.
This parameter is determined by placing 10 g of carbon black in a
kneader in which the force applied can be measured (Plastograph),
35 and adding dibutyl phthalate dropwise until the point of maximum
torque (wetting point for the carbon black) has been passed.

Component C) preferably has a BET specific surface area (to DIN

60 132 or ASTM D3037) of at least 20 m?/g, preferably 300 m2/g.
40

The average primary particle size is usually from 5 to 50 nm,

preferably from 12 to 35 nm.

Examples of carbon black grades of this type are obtainable with
45 the trademark Printex® XE2 (Deqgussa AG) or Ketjen Black EC DJ 600
(Akzo), or else as furnace blacks, such as Printex® 90, 75, 80,



10 Exanpl e gyinds whose use is preferred are those of the formla
15 HO 20 Wr?gg{aoﬁs%l and R2 are alkyl, substituted al kyl or a substituted
.triazole group, where Rl and R2 may be identical or different, and R3 is
25 al kyl, substituted al kyl, al koxy Org substituted am no. Antioxidants of
the type tloneﬁ are described, for exanple, in DE-A 27 02 661 (US-A 4
360 617). ' ARBt Prer group of preferred sterically hindered phenols derives
from substituted benzenecarboxylic acids, in particular from substituted
benzenepr opisorpopements D)Patheé oudlating pompesitddnsocopotidsinoknt bos nelyass have
the forml @ospriséd frbh d1t6Bd) P2 wBBgh# R -fHdder&b G Re-ordv EoCrés

oH
where R4.5 RRigR¢, a8 JfBeri RAgRERAENt Iy of one another, are Cl- CSQ-SEI Kyl
which may in turn have substitution (at |east one of these is a bul ky

group) and R§ is_a bivalent aljphatic radical 45 which has from1l to 10
car bon ator‘?‘é’lﬁﬁﬁlweﬁl% h&\}é‘%e@eﬂo%ﬁnmﬁn Dj)t 8T frptth REHAFAPLOBY 9530 9
Preferred &bfpoomerunsts having v mleacdie 3IctCH8 #81 havingcat ldastHon€H H
- CHZCH2 C- ®uCkf- @th)-oBHRhe Gem@1@Rx G- O C- CHZ CH/ ) --OH CH3 10
(I'rganoxifg) 245 from G ba- Gei gy)
Examples of compounds whose use is preferred are those of the
formula

R2 R3
15

HO

Rl
20
where:

R! and R? are alkyl, substituted alkyl or a substituted triazole
group, where R! and R? may be identical or different, and R3 is
25 alkyl, substituted alkyl, alkoxy or substituted amino.

Antioxidants of the type mentioned are described, for example, in
DE-A 27 02 661 (US-A 4 360 617).

30 Another group of preferred sterically hindered phenols derives
from substituted benzenecarboxylic acids, in particular from
substituted benzenepropionic acids.

Particularly preferred compounds of this class have the formula

35
4 R7
R 0 0]

/

I
HO CH,—CH;— C—O0—R6— 00— Iclz— CHy— CH2~©\ OH

40 \

R3 R8

where R4, R3, R’ and R®, independently of one another, are
C,;-Cg-alkyl which may in turn have substitution (at least one of
these is a bulky group) and R® is a bivalent aliphatic radical

45 which has from 1 to 10 carbon atoms and may also have C-0 bonds
in its main chain.



CH3\ CH3 1%dde /i3 CH3 -G CH3 HO- --"\\ /)-CH CH2- G ( CH2)
6-0-CCH2-CH2-(\ />-OH/Q 20 CH3 CH3 CH 3 C CH3 CH3 (lrganox(r) 259 from
.Ci ba- Gei gy) The exanples of sterically hindered phenols which should be
mentioned are: 25 CH3 | CH3 2, 2' - net hyg enebi s(4-met hyl -6-tert-butyl phenol),
1, 6- hexanedi ol_ bis[3-(3,5-di-tert-butyl -4-hydroxyphenyl ) propi onate],

pent aer yt hriESPTTRY rGIHRAUBAE 305 t}is éf’%’-“%]cﬁ‘ ViE€4- hydr oxyphenyl ) pr opi onat €] ,
di stearyl 3,5-di-tert-butyl-4 30 hydroxybenzyl phosphonate, 2,6, 7-trioxa-I-
phosphabi cygho[ 262. 2] oct - 4-yl met hyl 3, 5-di-tert-butyl - CH

4- hydr oxyhydrabc/f nnamat e, 3,5-di-tert-butyl-4-hydroxyphenyl - 3
3,5-distepryl /W otriazyl ar® ne, 2-(2'-hydroxy- 3'-hydrogpy-3', /& CH3

5'-di-tert-b shenyl )-5-| hl or obenzotri azol e, 35 CH;
2,6-di -tertH] Oy tfition e € Ry ICH®ON 6H,~ CﬁzSQE&zTCEHﬁeth-GHZ—CHz—QOH
2,4,6-tris(3,5-grtert-butyl -4-hydroxybenzyl ) benzene,

4, 4" - et hyl eneloss( 2, 6-di -tert-butyl phenol), 3,5-di-tert- \

but yl - 4- hydr oxybenzyl di net hyl ami ne and N, N -hexanet hyl enebi s- CHj
3,5-di-tgyt-butyl -4-hydroxyhydroci nnam de. 40 Conpounds whi ch have proven
especially L€ ieh.are . 1herefore preferably used are

2,2 -met hyl(g%égﬁé%%-?rgt]gfy%&w?gr% t'yl phenol ), 1, 6-hexanedi ol

bi s(3,5-di-tert-butyl- 4-hydroxyphenyl propionate) (Irganox(r) 259),

pent aer yt hr¢H39I CHD CH3

tetrakis[3-(3, g/ di -tert-butyl-4-hydr oxyphenylgé)r_d)pl onate] and the

0050/ 515 10/ \.rganox(r) R45 descri lyed above ¥om8ba Gei gy, which is

Pr:rt LCUl ar IdIY - —C%'z-cl_lg-C—%%H?fss—ogcgcszg?}cnm anti oxi dants (D), which
y be use
CH3\ A /CH3
C
/ /' \
CH; CH;j CH3 CHj

(Irganox® 259 from Ciba-Geigy)

The examples of sterically hindered phenols which should be
mentioned are:

25
2,2’'-methylenebis(4-methyl-6-tert-butylphenol), 1,6-hexanediol
bis(3-(3,5~di-tert-butyl-4-hydroxyphenyl)propionate],
pentaerythritol tetrakis([3-(3,5-di-tert-butyl-4-~
hydroxyphenyl)propionate], distearyl 3,5-di-tert-butyl-4-

30 hydroxybenzylphosphonate, 2,6,7-trioxa-1-
phosphabicyclo[2.2.2]oct-4-ylmethyl 3,5-di-tert-butyl-
4-hydroxyhydrocinnamate, 3,5-di-tert-butyl-4~hydroxyphenyl-
3,5-distearylthiotriazylamine, 2-(2’-hydroxy-
3’-hydroxy-3’,5’-di-tert-butylphenyl)-5-chlorobenzotriazole,

35 2,6-di-tert-butyl-4-hydroxymethylphenol, 1,3,5-trimethyl-
2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene,
4,4’'-methylenebis(2,6-di-tert-butylphenol), 3,5-di-tert-
butyl-4-hydroxybenzyldimethylamine and N,N’-hexamethylenebis-
3,5-di-tert-butyl-4-hydroxyhydrocinnamide.

40
Compounds which have proven especially effective and which are
therefore preferably used are 2,2'-methylenebis(4-methyl-6-
tert-butylphenol), 1,6-hexanediol bis(3,5-di-tert-butyl-
4-hydroxyphenylpropionate) (Irganox® 259), pentaerythritol

45 tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate] and the



5 individugdsp 15 M xtures, are usually up to 2% by weight, preferably
fromO0.005 to 2% by weight, in particular from0.1 to 1% by wei ght, based
.on the total weight of the nolding conpositions A) to C). 10 Sterically

hi ndered phenol s whi ch have proven paF icularly advant ageous, in

particul ar when a ss;g cqolor. stabillt \é storage in diffuse |light over
pr ol onged pé9°8a%" cg%&r&§§gsa boxg, 1R Frb?% Geigy  oWBIGR &S cal | 'y hi nder ed
group in or&aﬁélﬁbéﬁhbﬁmﬂ:éb%ﬁe phenol i ¢ hydroxyl. 15 The pol yam des which
can be used as conponent D) are known per se. Use nay be nade of partly

crystal | i nerher aRsBif Pieskasi 86 @ ad%i@iichﬂﬁ:- f85 , e Gay! Pe tla
Encycl Opegj'l%d(if/lg)@éyﬂmbrsﬁkeﬂf}@t A le&r' 9y VQJ, 2t by a0 p Nley &

Sons, Inc. 1 9. Ih At de here
is prefer a@ 1’%%“"‘?%& ff%% 6 é%%iégtpoarzgl gﬁl‘%‘?‘r%}'ﬂ%r éPeP%’b’f’f“&@Fo% sl ERanpl es
of these ar § B&I‘g’/‘??eg%m AyPE R Adea kPRl weieihFhef akks MAldiagebacani de,

pol yhexaneﬂ??‘?@ﬁé@eﬂi@céﬁeﬁpa% de, 25 poly-11-am noundecanam de and

bi s(p-am nocycl ohexyl ) met hanedodecanedi am de, and the products obtained by
ring- opery gelich By} Himdekod |sewHPéN|kfh‘+'é0E§5§@1m pariBgiasy} tabl e

pol yam des a@(,gnp son }le y@?ﬁz&cw%n 4 Egl acid. gs,acid conponent
and 30 tri m%th exa m ne or 7l ghex JrJ} roﬁ‘ane as

di am ne cofponaRt Je{hgigﬁ ¥ 8YET 1 BLT ﬁfleB%FJe%‘%/Soy lncﬁB‘B‘F Vif®eSzi ng t wo
or nore of heNe %‘bd\‘ﬂé’ﬁeﬁf‘?ﬁn@%? poleFieprslprhinderpdneraup tinepetlio BHition

Parti cul arltp thétplisneligl hudiakysl -.whi ch may be nmentioned are copol yani des
based ortscaprol actam hexanet hyl enedi am ne,

p, p' - di ani medi gapﬁmeml mi&ar&:@@d aslPids @i oné& %am?leek&ci %@256 s
Lhe productempke neg,ms RASE a@@g s %%H% g rpous Ripe ham d(r)
1 C. 40 Qt&gs l.e_po er@ "19 RECUR ST e 2Rame
| vami de(r) ﬁ% 0/8T5562MR e ’Tﬁé‘ cé’tcl BRe t%?@ ¥BEY aifi®8Sei s al so
descri bed iR tﬁ%gl%\}é‘ﬁen\’?]oné&'t éS?Pn WiHeyr &t Ponof Insrmi h388.ambno gr oups
to terrAhadl5atdd. Fheupelting Ireiosnof othedolyamade iheget ie prdfarabayi o  of
the starti bgloenrascdsand pere ipndpoly iprefetabhe lloyanise:.i n the novel
nol di ng conposition
Examples of these are polyhexamethyleneazelamide,
polyhexamethylenesebacamide, polyhexamethylenedodecanediamide,

25 poly-ll-aminoundecanamide and
bis(p-aminocyclohexyl)methanedodecanediamide, and the products
obtained by ring-opening of lactams, for example polylaurolactam.
Other suitable polyamides are based on terephthalic or
isophthalic acid as acid component and

30 trimethylhexamethylenediamine or bis(p-aminocyclohexyl)propane as
diamine component and polyamide base resins prepared by
copolymerizing two or more of the abovementioned polymers or
components thereof.

35 Particularly suitable polyamides which may be mentioned are
copolyamides based on caprolactam, hexamethylenediamine,
p,p’'-diaminodicyclohexylmethane and adipic acid. An example of
these is the product marketed by BASF Aktiengesellschaft under
the name Ultramid® 1 C.

40
Other suitable polyamides are marketed by Du Pont under the name
Elvamide®.

45



“is up to 29 i , by preference fromO0.005 to 1.99% by weight,

pr ef er abl yéc?yoon{%%gpto 0.08% by weight. 10 The dispersibility of the

.pol yani des used can be inproved in sone cases by conconitant use of a

pol ycondensati on product nade from 2,2-di (4-hydroxyphenyl)propane

( bi sphenol and _epi chl or ghydri n. ensatjon _products of this type nmade
from epi chl GFoRy BP?JEafaﬁ?d‘ %5¥B"r'§ é’IamAd%ﬁ -t Giner dpsFripesy Ap| Hig e.
Processes f@pvewewlwe@p&ﬁaﬁ o'FPGarr@taPs@f KepWinad eminparovpsskelled in the
art. Tradereamesadfacive ggoups oraten®acestaoEldehdyoxgtyind Whieomo Gar kiadd o

Cor por ati o) ané Spakire( epmpSedd.) . The nol ecul ar wei ght of the

pol ycondefisat es can vary wthin wwde limts. In principle, any of 20 the

comer ci al I,I;ﬁha\é% %dQP, IS Slljltgbrr%rfcf’ her s anté)ciﬂcilg%rga?vlgé%%g be
resent in the no en 0 S r nore
Bl kal ine & R BRLA ‘g’ I‘“)Ié&ﬁg’és h@FSEeEEReA |fgfé’me8r‘9915 kst &l 99% by

gl ycer ophosistiahes Preiarsbaysiom h floto. 0oRa%y bueghaht preferably from
0.005 to 0.5% by weight and in particular from0.01 to 0.3% by weight,
based onid heet aiapemeitghtitof ot hg@@bdyaﬂlmgéat ESNDe iMpkBléde 360D
metal s whi %s@@vﬁy %&%IEEE{ etfsae_blo% fao ?&éﬁf d@gs Lhs, xJod%g;:eﬁac?éLg m

gl ycer opho aLe

conpounds a?rme} Ca %:I roxW %@P&?Eﬁ&? hﬁr“8$e?éb&f %ﬁ@ﬁbg‘?{ﬂﬁydrm
gl ycerophosphate and/or calciumsilicate and preferably magnesium
silicate. PRndppsdbidry prodects afl ¢hibkbypeanader Ehometmilchdbkobydein hede are

those dektiisetiehyl tharkoromhercizilybavailEidla. pré@édsdserer dheie is an
al kal i ne egirepaf@tfdn apechesabinbwnaksi LR Persdn Qﬁﬂiéaﬂlﬁr tARANRSi um X is
a nunber f“l‘%%hénémé@ olfotharség&%zn Aé;% &agg ,i,g@?d iR dh kg grgater than

or equal t%o re era npounds are

advant ageouslry‘?o tPn 88?31?1T Wes‘ﬁgfaﬁfe 1% oduct s
have an avé’toééiéo’bdoﬁrﬁa&eé §P‘2e""ﬁfy Wlléﬁént‘ﬁé?? iemlﬁm JIppsieeipls, lsaysof han
50 Fun. 29 mhef epmmexeiiad 1yi yenikaplehgrades ofs ealitable silicates and nagnesi um
silicates and/or cal cium gl ycerophosphates and nagnesi um

gl ycer ophosphatestadixampkeswivicH b ebérsyrets%nqeihna% He1 Preci sel y by the

following goayaelddrihiefe b fihg (% g%g Sage S ANoIRg
b

silicate, ctl cont en respectively: rom4to
32% by wei %h?leﬁ g ‘?Ei )réél%ruga ?sorﬁ § "éetr‘l\' (il n particular from
12 to 25 glycer phosphate in amounts of up to 2.0% by welght preferably

from 0.005 to 0.5% by weight and in particular from 0.01 to 0.3%
by weight, based on the total weight of the molding compositions.
Alkaline earth metals which have proven preferable for forming
the silicates and glycerophosphates are calcium and, in

30 particular, magnesium. Useful compounds are calcium
glycerophosphate and preferably magnesium glycerophosphate and/or
calcium silicate and preferably magnesium silicate. Particularly
preferable alkaline earth metal silicates here are those
described by the formula

35

Me * x Si0, + n H,0

where:

40 Me is an alkaline earth metal, preferably calcium or in
particular magnesium,

X is a number from 1.4 to 10, preferably from 1.4 to 6, and

45 n is greater than or equal to 0, preferably from 0 to 8.




"25% by wei gbbsoygisPoof Si02 to CaO and Si02 to MyO, respectively (nol/nol)
15 from1.4 to 10, preferably from1l.4 to 6 and in particular from 1.5 to
.4, bulk density: from10 to 80 g/100 m, preferably from10 to 40 g/100
n, and average particl e size: less than 100 Fun, preferably |less than 50
Fun. 20 Cal ophos ates_and gnes ro hosphat es,

respect i velrﬁ‘e €9 @8% égbig‘h%ﬁ rgg"bé ?é%ﬁ? d?é%’ﬁy wei ght ,
preferably %ﬁ&s%e%wwa&%, PEOYCEs| hare opp e?é’mrﬁge P@lﬁ?ﬁc‘d@ 8626595 by

wei ght, nelassnghpoi KO wabopre 80D 1yaddsaverayéOpamt i cl e size: |ess than
100 Fun, preferably less than 50 Pm 30 Preferred |lubricants D) which may
be presend preflehenbovEd Jlkdi Bg tmm@Sth@afclafn?mwcé’{Ew%% H\B L@\
[I'acunal, qul%g@@tyasmp 102 7 cLEQEHS' nfad BHaPRLILGULAT Promo.1 to

0.7 [Iacuna ster.© sa ur tinSat ur at ed

al i phatic aYrcl%xEé7 ?%ps}éacteﬁs ﬁﬁw ¥ P6mt195% &"%0o EaSBg’n“eaﬁ GRES preferably
35 from 16 REECI8eLArboihet 6&%10‘%’19{1 cherpererrtif vAleesurated aliphatic

al cohol s or am nes having from2 to 40 carbon atons, preferably from2 to
6 car bonl@atcaIriufmr s il idatan afll hedgritsyinwedil ¢4, a&@@ﬁé&éﬁdﬂﬂ? et hyl ene oxi de.

montt anod Wb'hﬁ O . e, o L AEe Bt L 'ﬁ"‘“rEf‘?gEL B9 6o T gﬁ. d
re£8% 9“ aokg :*cs)sélaﬁ'dweﬁgﬁl i3] AR 9“&%‘1‘1&%&9’"

dodecanedi %g Qt}‘ enic acid

acid, capri®’a iydw% % so nontanic acid (a mxture of fatty aC|ds haV| ng
from 30 to X¥FieaPhohiQe bAeGa0 Ando8507 F15¥g01 respastavephatnal /modohol s may
be nono-13% croat Aakyelr 110, Bxaefptaslyffroml tohdes 6aned nibytaatdkbnlar ofioanol ,
stearyl al aaloke efhylene glycol, propylene glycol, neopentyl glycol and

pent aer yt hig@! dendiy PIRbAT EHCK gD G/ Y6H rﬁlo qu)é@@m,lﬁfHoae% agfythritol.
5 The a"pﬁ%t'91 HHEﬁsgﬁﬁyaQSr %ark?cié'.ﬂ?lcle %521 jhese are

st earyl am ng, pyl'enedi am ne exametlg I Bhedi ani ne and

di (6- ani noff&: fﬁﬁf%ﬁi%gesﬁng}’ﬁ%& MM-ar preference is given to

et hyl enetfl ani ne” and hexanet hyl enedi am ne. 10 Correspondi ngly, preferred
esters and Cadcdes glyreglopbesphatedi sndamagress igimy géyeérdphosphatead £,
et hyl enedi amapstuivdliyst ear at e,
content of Ca0O and MgO, respectively: above 70% by weight,
preferably above 80% by weight,
25 residue on ashing: from 45 to 65% by weight,
melting point: above 300°C, and
average particle size: less than 100 um, preferably less than

50 pm.

30 Preferred lubricants D) which may be present in the novel molding
compositions are, in amounts of up to 5 [lacuna), preferably from
0.09 to 2 [lacuna]) and in particular from 0.1 to 0.7 [lacuna], at
least one ester or amide of saturated or unsaturated aliphatic
carboxylic acids having from 10 to 40 carbon atoms, preferably

35 from 16 to 22 carbon atoms, with polyols or with saturated
aliphatic alcohols or amines having from 2 to 40 carbon atoms,
preferably from 2 to 6 carbon atoms, or with an ether derived
from alcohols and ethylene oxide.

40 The carboxylic acids may be mono- or dibasic. Examples which may
be mentioned are pelargonic acid, palmitic acid, lauric acid,
margaric acid, dodecanedioic acid, behenic acid and, particularly
preferably, stearic acid, capric acid and also montanic acid (a
mixture of fatty acids having from 30 to 40 carbon atoms).

45



“gl ycerol Wﬂigﬁ e, glycerol trilaurate, glycerol nonobehenate and
pentaerythritol tetrastearate. 15 It is also possible to use m xtures of
.different esters or amdes or esters with am des conbined, in any desired
m xing ratio. Qher suitable corrpound? are pol yet her polyols and pol yester
pol yol s whi ve been esterjfied w R nono- or pol ybasic 20 car boxtyl I C

h h
acids, pr esz’FaB?Z:r?ttltcy aiEPa?:is HBYh 8§ PRy t%FﬁEE?‘FY%C'SEF‘%%‘S ®foduct s
are avail all€cks 8 a-bytanek, ncegipnel | etesryl) akkopdy etbyiddenkel KGaA.
Preferred efllyerd, deropyeentr ghyalconebpentyll efllyybenend gethe aBayehr dplt, he
formul a ROanGHarétérddde Hs\Wgevrén Rol §13k&kydl i Banf4pehirieof0 carbon atons

and n isg@n 30 integer greater than or equal to 1. R'is particularly

preferably saturated C16-Cl18 fatty al cohol Mth, n - 50, obtajnable
comrer ci al I@ef ?%ﬁ?%@fﬁg‘lﬂﬁ? e"haé'ofb r JOK g(f fﬁ\é%ﬁéch&fé‘f“pﬂrﬁ? o‘?%gt%ese
conposi ti ofEenByCXOMANIE { FLhY (PTG 189485, REOPYRENedaTi®Labl y from 0. 001 to
5% by wei ghexapatkykanegipping rarfde dilyp yanynmhexydlanineduapd pergivulamd in
parti cul ar prederénds itso givebhytoveithlplenedianinel and Neefamethl dehydiamine.
condensaiee coFRespbrsdind19f epadterrddCeeestd kRl anV@d £TadeNgob bl

prect pi ! at g, 40 SONA%N98LRo1 Mt dilclBhYa bl VIdLEG1LRLM anklR IR &L o { AL RO
formaldehyd%to nflamnels refera rom.1.2:1 to “1, 1Tn partréul ar
from1.2:1%8°%F9: ‘H‘}?é’PS%V‘h‘&%) 'eg&?’c‘é%% SfSdeuEats CETPYpe and processes

for their Prepagkenaie ard PeRRAPTYANDELAL tEfragteamatess 0050/ 51530 14 The
novel nol ding conpositions may conprise fromO0.0001 to 1% by weight,
pr ef er akllsy Ifer o O poseiP18%duseengRturaandfi 8if ferdntCekasrs ramapifdst o

0.3% by weicgthtst&fs aiRUChRAIdNEABEALA ASin GRAFPAES N ed i xPnEOS R €
nucl eati ng agents are any known conpounds, for exanple nelam ne cyanurate,
boron conpaunds, _such.as boron nitride Ilica, pigments, e.qg. Heliogen(r)
Bl ue (coppgr%eﬁt?'na#(fc? ISnFRR °upqd§n§ﬁ?;??l,eygﬁi§’f5r Bﬁlf‘?]%déﬁﬂrRo{)‘feg%ﬁgF
Akt i engeselpPégﬂ]a? t9h1ch have hegic REGSHLE SRk WHER PRI £ RALEPASIE t hese sl |
anmount s 29a¢arhoxyiic égidng krgfiegablyafattimn agadsi cort davesbesed as a
nucl eati ngeagentfimd iSsitably drratedt segre sivadlablé crimmeotisley f gorul a
My3[ (OH) 2/ Sikdfefd Uxib2EVED. 478 Etda0nedkéf Henat.ermed a three-layer '
phyl | osilicate and has

Preferred ethers derived from alcohols and ethylene oxide have

25 the formula

RO (CH, CH; O), H

where R is alkyl having from 6 to 40 carbon atoms and n is an
30 integer greater than or equal to 1.

R is particularly preferably a saturated C;4-C;g fatty alcohol

with n ~ 50, obtainable commercially from BASF as Lutensol® AT

50.

35 The novel molding compositions may comprise from 0 to 5% by
weight, preferably from 0.001 to 5% by weight, particularly
preferably from 0.01 to 3% by weight and in particular from 0.05
to 1% by weight, of a melamine-formaldehyde condensate. This is
preferably a crosslinked, water-insoluble precipitation

40 condensate in finely divided form. The molar ratio of
formaldehyde to melamine is preferably from 1.2:1 to 10:1, in
particular from 1.2:1 to 2:1. The structure of condensates of
this type and processes for their preparation are found in DE-A
25 40 207.
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atriclini @i ¢ or rhonbic crystal structure and a |amellar
appearance.%oé?er tjrd]ace el enents which may be present are Wnh, Ti, C, N,
.Na and K, and sone of the OH groups may have been replaced by fluoride. 20
Particular preference is given to the yse of talc in which 100% of the
particle sizes are < %%[im The art,icﬂe size distribution is usually

det er m ned %&7 BEYF I i PIn RIS 1ONg B2y Lomprdpe, trpmy 0-980L 99 Ik BI0% by
wei ght < H&iFPY9oRIRfar@PdKt frem . .004 8508 A% Wi §RLght 3ngmisB0% by wei ght
30 < 2 m 4PErtyponkagHiropy 6d0ttso df. 3thby wedmhtar ef comnmerlciazlihy ayaid alsl e as
M cr o- Tal ¢ compdnerxtn)a (Norwegi an Talc M nerals). 35 Exanples of fillers

whi ch mays be nmentioned are anmounts of up to 50% by weight, preferably from
5to 40%Db I : sjum, titanate whiskers, carbon fibers, and

pr ef er abl y$ﬁ\é§§§9% i%‘gc{lgg%&ﬁeé%ﬁnatfs A pAE Kpgyn ?81Pp%131§”7pl ré_],or bEHHAE in the
form of gl Q‘%Q?m%‘?/e‘i@nuﬁﬁf@: PRIRRo FeMBOURRF 05 Ughads BanoanBAETERRM Ngs or
chopped 40 sgilasa, fpigmensss eegle Heldnoen® Blkal (cdbpirapbthalbdywmning a

di anet er ofpigment 5 rteyi2@érey twafemazkl yf fBAER Bkthemibdd11AEheft) t ey have
been i ncxy praatred gd1gokivheonwl drids!, ewaide afiekably davie aBuavenage hLength
of fromO.Qpch@adifg dcRiBarticular from0.1 to 0.5 m 45 0050/51530 15
Exanpl es of other suitable fillers are cal cium carbonate and gl ass beads,
preferably in ground form or mxtures of these fillers. 5 Qther additives
whi ch may F@lfeh? iR CHLAT s ifed 8F pPUcdesb9Rg IRt ghe, ipraferably from
0 to 40% byrydepted magnesinpagiligsdef 9f nthepdloyneia Nal[OH) ofEndad be bel ow
as el asti@mgoessnl Byter Thas 4 asdrmeslr 8) thdde-Ragker piegl 1ospescafe A has

elt ﬁslt Ooner s aaEEi&m%,kﬂeﬂzcﬁ%@&&YEg&ﬁsﬁ QRYLERe s(é%Mtui‘Qda?cll a

et hyl ene- pr - u : Iy ne aye
practi cal | ggggmf%%i 3%&‘388‘5%1[; tl?g%dg, ggigl\%ﬁer{égw ?ﬁb%%r%%r?a:g)éhave
from1l to 20 doubl e ‘bofids per 168e Car SPFEnRT BERS EOWRE MRYndpvee
ment i onez% 5FeRi ETRLATE o REr S14FridePDM

Particular preference is given to the use of talc in which 100%
of the particle sizes are < 20 um. The particle size distribution
is usually determined by sedimentation analysis and is

preferably:
25
< 20 um 100% by weight
< 10 ypm 99% by weight
< 5 pm 85% by weight
< 3 pm 60% by weight
30 < 2 um 43% by weight

Products of this type are commercially available as Micro-Talc
I.T. extra (Norwegian Talc Minerals).

35 Examples of fillers which may be mentioned are amounts of up to
50% by weight, preferably from 5 to 40% by weight, of potassium
titanate whiskers, carbon fibers, and preferably glass fibers.
The glass fibers may, for example, be used in the form of glass
wovens, mats, nonwovens and/or glass filament rovings or chopped

40 glass filaments made from low-alkali E glass and having a
diameter of from 5 to 200 pm, preferably from 8 to 50 um. After
they have been incorporated, the fibrous fillers preferably have
an average length of from 0.05 to 1 um, in particular from 0.1 to

0.5 pm.
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‘rubbers arepg9eysigei@d di enes, such as isoprene and butadi ene, 20

nonconj ugat ed di enes having from5 to 25 carbon atons, such as

.1, 4-pent adi'ene, 1, 4-hexadi ene, 1,5-hexadiene, 2,5-dinethyl-1,5-hexadiene
and 1, 4-octadi ene, cyclic dienes, suc as cycl opent adi ene,

cycl ohexadi egnes, cycl oo t adi enes, an cl opent.adi ene, and al so

al keny! nor TPAEE . OF fL4heds syatab iﬁ?%ﬁl §ERe3ZE KGrlGdFMefRrbonate and

5-but yl i derfE-e5SnBRASF ndFe ferabhit Hnidrpung. ?@ﬁlboPﬁeméX‘aws of these

2-i sopr operfdll®rser bornene, and tricyclodienes, such as
3-methyltricyclo[5.2.1.02,6]- 3,8-decadiene, or mxtures of these

(Fj’r ef elr enC§totSheﬂl xealwfesl wﬂléﬁ %t&emén@i&yéhd %%@9986@'% s%oa%nd o
i cycl open e en ers | pre erably
fromO.5 bﬂ%ﬁk@ éhﬁ ﬁgb?? fééﬂh? gélgé%fb by wei ght, based on

the total Waﬁ i 3Hé’ rBBﬂ)%’Pe SEF‘BIWPUB"E)%?%I%?%P%J{P‘T\&\%eE)é%?P‘@ﬁr&ﬁ ed
wi th ot her RRIYBREFSOT l@stomersd +h gl ycidyl (meth)acrylates, wth
(meth)acrylic esters, or with (neth)acrylam des. Copol ynmers of ethyl ene

with estEs oreffefredhdamssybicsasi k1t omePOt 1 868 PkifwiPlagf erred rubbers.
The rubber g, xeaAS&é‘mteﬁbméﬂ«m@ﬁn‘sEﬁg&Vé_ oBPLe HiURS (5 &f)
erably o the

nononer s cqﬁ%% ng epoxy groups are pr ncorporate
rubber by adding, to the nonomer m xture, nonomers having epoxy groups and

the formula | or Il 45 0050/51530 16 0 CHR8=CH (CH2) m 0- ( CHR7) g- CH CHR6
(1) 5 CHz2=EBH1gubbexs 2?neﬁé}b¥(h@wgﬂRgaCCuQﬂﬂiwenﬁﬁresndﬁﬂl doebby draxgien or

al kyl hals npefreesn EPDM ribbardomy bavat onen 1ard 00| Sowsld Bbagerpdd amo0 t o
20, g i s ararbbagetomg.om O to 10 and p is an integer fromO to 5. R6 to R8
are preferably hydrogen, where mis 0 or 1 and g is 1. The correspondi ng

conpounds C |, et her and VI Ci ether. Preferred
coggounds 0 %tﬁhl"%/orrruﬁ* hg¥ £ meé.lé:rlﬁ 18|;1e ﬂg?‘ﬁ%%lf% ERM( s havi ng
epoxy gr ougdPPPE? TemprdugriRd (ﬂﬂeneacrﬁﬂ &SahfCBTSRY @Pd hetadianlate. 20
The copAQ MONSORHES figpes ARingohpem e tof 261 oarsm agof89% dych wesi ght of
et hyl ene, flrdrpéntaxdiz@ss, by, dehegtadiehe pphhrexalldendly epoxy groups, the
remai nder Rgi5RGineEIYI-AGEYhéLadiEne &nd 2D, PckhaibRd, RIyRNheEeAtEndsS QL¥gn to
copol ynmer s JgedecisMhtadiene, cyclohexadienes, cyclooctadienes and
dicyclopentadiene, and also alkenylnorbornenes, such as
25 5-ethylidene-2-norbornene, 5-butylidene-2-norbornene,
2-methallyl-5-norbornene and 2-isopropenyl-5-norbornene, and
tricyclodienes, such as 3-methyltricyclo[5.2.1.02.6]-
3,8-decadiene, or mixtures of these. Preference is given to
1,5-hexadiene-5-ethylidenenorbornene [sic] and dicyclopentadiene.
30 The diene content of the EPDM rubbers is preferably from 0.5 bis
50% by weight, in particular from 1 to 8% by weight, based on the
total weight of the rubber.

EPDM rubbers may also have been grafted with other monomers, e.g.
35 with glycidyl (meth)acrylates, with (meth)acrylic esters, or with
(meth)acrylamides.

Copolymers of ethylene with esters of (meth)acrylic acid are
another group of preferred rubbers. The rubbers may also contain

40 monomers having epoxy groups. These monomers containing epoxy
groups are preferably incorporated into the rubber by adding, to
the monomer mixture, monomers having epoxy groups and the formula
I or II
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30 from 50 p@s§P8a8yovei ght, in particular from5s5 to 95% by weight, of
ethylene, in particular fromO0.3 to 20% by wei ght of glycidyl acrylate,
.and/or fromO to 40% by weight, in particular from0.1 to 20% by wei ght,
of glycidyl nethacrylate, and 35 fromyk to 50% by wei ght, in particular
from10 to 40% by weight, of n-butyl acryl ate and/or 2-ethyl hexyl
acrylate. Oxher preferred (neth)acryl ates e the nethyl, ethyl, propyl,

i sobutyl and te¢urbugy - (€8] KLSo—¢OuIBBSI thgse, compnoners which may be
used are vinyl esters and vinyl ethers. The ethyl ene copol yners descri bed
above may be prepared by 45 processes known per se, preferably by random

copol ynergzat i ofyAL CRm_gaogr_e(s_sgﬁ@ andy eleyat ed tenperature. Appropriate
processes are 0050/ 51530 17 wel | eferred éfastoners al so include

enul si on polymers whose preparation i sodescrl bed, for exanple, by Bl ackley
in the 5 nonograph "Enul sion Polynerization". The enulsifiers and

catal ysts which nay be used are known per se. In principle it is possible
to use honog@reods| yo S'f uateirrgdrogemstonEkylohatiras éreint b €0 shelarbon

const ruci® caromkheasdeh | id ype idbegdr Frowr @ t& it or Mkngd itelyBe seswence of

addition oftd he ah8dpVidual i APEGEE!Som! B §TY phol ogy of the polyners is
also affected by this sequence of addition. Mononers which may be

ment i oned Ikesr% g%arel as exag g for the 15 preparation of the rubber
fraction of:th8 Bl £H0REFECARIY,EYgragen, Wsth Bsih-heryl ard \d deeland

2- et hyl hexyTh&EPFFatRONdingd cenpe ﬁGPngllﬁﬂt ledycytint esthegndnbuviilene and
i sopr enel5 agigcidydoerhieat.ures of these. These nobnoners may be copol yneri zed
with other nononers, such as styrene, acrylonitrile, vinyl ethers and 20

Wi th other P@:@f)é!rﬁ&@sc&ﬁpdﬁ%tigasf yillrfét %%rmlﬁfghtla‘sﬂggegp%%ll@talﬂg ¥| ate, nethyl
ol nss i eefiye Bikelh BAORIS oGl Bldias ofor eramilal § ?g by “he' the
core, the Oifted| gﬁvﬂcgpﬁgyc?gyﬁrm%ﬁlalcﬁﬂ’é?ﬁ%dl ate shell (in the case of

el astorre?% whose structure has nore than two shells). Wen el astoners have
nmore t han Theecohelymens jageaddarpegepbbby faomposed thaframneoshel 484 eybe
conposed ofwed ghtbbereyiydsae, 3frdri 0ORe 20% MBY &elight SOTRRABLES KW iy gl ass

transition epoxy groups, the remainder being (meth)acrylic esters.
25 Particular preference is given to copolymers made from

from 50 to 98% by weight, in particular from 55 to 95% by weight,
of ethylene,
in particular from 0.3 to 20% by weight of glycidyl
30 acrylate, and/or

from 0 to 40% by weight, in particular from 0.1 to 20% by weight,
of glycidyl methacrylate, and

35 from 1 to 50% by weight, in particular from 10 to 40% by weight,
of n-butyl acrylate and/or 2-ethylhexyl acrylate.

Other preferred (meth)acrylates are the methyl, ethyl, propyl,
isobutyl and tert-butyl esters.

40
Besides these, comonomers which may be used are vinyl esters and
vinyl ethers.

The ethylene copolymers described above may be prepared by
45 processes known per se, preferably by random copolymerization at
high pressure and elevated temperature. Appropriate processes are



t enper at ur egosPLyY53PC) are invol ved, besides the rubber phase, in the
structure of the elastoner, these are generally prepared by polynerizing,
.as principal nmonomers, styrene, acrylonitrile, nmethacrylonitrile,

a-met hyl styrene, p-nethylstyrene, or ggrylates 35 or nethacrylates, such as
met hyl acryl ate, ethyl acrylate or nmethyl methacrylate. Besides these, it
is al so pos¥d £"P8 use relatively small proportions of other compnomers.
It has proven advantageous in sone cases to use emul sion polyners 40 which
have react iRrefgroapseastoneirs alsd dgwdudExempl Honopogymerss whobet hi s type
are epoxy, rmampagaahcn ad diesgeobgs, fardeahspld Uungt Boaaklgy awpshwhi ch may be
'chz r°€'~,“§eﬁ nkaho@@agamﬁmtgi%fp@i dY3RARESS" prHehgm{JQng%@rs‘lgnBj-S R16 | |

= C X- - : s hydrogen or

Cl- C4- al kylcf;tglie%‘é;ilgh%yhd?%geﬁ, l%%d%%;ﬁ’?%{&%ﬁ;rr §’F in particul ar phenyl,
R17 is hydrogen, Cl-C o-alkyl, C6-Cl2-aryl or -ORB, R18 is Cl-C8-al kyl or
06- C12- ar y|1n Prigespied twilfhPesmidtlier §oi Be byomopgngouglky Ntgwgtured ng groups,
X i s a chemlagltobens,orxCthGse- wildyleemsbedl CmsEiRAcaiygherthe @he@l-dypel5 -C Y
][Iacyna]u(ij'ha;_rgbaﬁfe N QstesmdReE i @Rel Bediere2@8 A8di @M BlESEhsSUI tﬁbl e go

or 1 ntroduGidigiBeaL u 3{}.‘?3&3; e Ich may Dbe
nment i oned aarf%eg%wWﬁ%ﬁié@ﬁ?ﬁ?&ﬁ?ﬁ%ﬁ%%&?ﬁ te ng(%r%%y?es or

as (SN- rt- J) 25

met hacryl ates, such ut'yl am no oert'hyl nmet hacryl at e,
(N, N-di mret hyl ami no) et hyl acrylate, (N, N-dinmethylamno)nmethyl acrylate and
(N, N- di et hy{oRRMRET STHAR ﬁ*éb’yg%tl@ntméeéahwq)l @ergiyt s axappées phitse tiny
al so havib hgepacavsen iafkéde réxeamplfescoionras shenklagromeremare are
1, 3- but adi ereyl13feslj Wuxyl benzenesyldiaakyyhthindababeny Mdxgnedipy1diacryl ate,
oo, N0 evelonmateRinatLRLe, AN iakaliLlie SAMOUDEe ISR | Ded
graft-1li nkiaﬁ%‘t—5 ggﬁ%ﬁeosﬁgr%&tg?;% W&%ﬁ%n@#’io%ear\fi RaY D SPOTSPET hatd Mtttz abl e
doubl e other monomers, such as styrene, acrylonitrile, vinyl ethers and
0 with other acrylates or methacrylates, such as methyl
methacrylate, methyl acrylate, ethyl acrylate or propyl acrylate.

The soft or rubber phase (with a glass transition temperature of
below 0°C) of the elastomers may be the core, the outer envelope

25 or an intermediate shell (in the case of elastomers whose
structure has more than two shells). When elastomers have more
than one shell it is also possible for more than one shell to be
composed of a rubber phase.

30 If one or more hard components (with glass transition
temperatures above 20°C) are involved, besides the rubber phase,
in the structure of the elastomer, these are generally prepared
by polymerizing, as principal monomers, styrene, acrylonitrile,
methacrylonitrile, a-methylstyrene, p-methylstyrene, or acrylates

35 or methacrylates, such as methyl acrylate, ethyl acrylate or
methyl methacrylate. Besides these, it is also possible to use
relatively small proportions of other comonomers.

It has proven advantageous in some cases to use emulsion polymers

40 which have reactive groups at their surfaces. Examples of groups
of this type are epoxy, amino and amide groups, and also
functional groups which may be introduced by concomitant use of
monomers of the formula

45 R15 R16

CH,= C—X—N—T—— R17

0



"bonds whi chpgssed1s40 di fferent rates during the pol ymerization. Preference
is given to the use of those conpounds in which at |east one reactive
igroup polynerizes at about the sane rate as the other nononers, while the
ot her reactive group (or reactive 40 goups), for exanple, polynerize(s)
significantly nore slowy. The different polynerization rates give rise to
a certain §drtion of unsaturated double bonds in the rubber. If another
phase is then grafted onto a rubber of this type, at |east sone of the
doubl e bondd>priss dytrogen e Cybberalkgdct with the graft 45 nononers to form
chem cal bonds, i.e. the phase grafted on has at |east sone degree of

chem cal daqndi ng; MQdLQGEQfQﬂ;cp@ﬁgylog§0£§&é3in8ar§ﬁﬁﬁ%&?§h8£
graft-1inking nonomers” of this typé are nononmers  contai ni hg aYJf’yI groups,
in particul al lyl esters of ethylenically unsaturated carboxylic acids,
for exanpl equl 147 )(’YQE?%% E1-GraAlkpbt HzecCyia%! @ratP8i: mal eate, diallyl
fumarate 5 and diallyl itaconate, and the correspondi ng nonoal | yl conpounds
of these diRMr ioxyh+Cs-adkgd. oBaxj-des-driy@seif hdywtiried ®ivh dsubstatieion Wy

ot her sui6 abl e ogr okt nlédHdaiaingNgF®ps, For further details reference may
be made here, for exanple, to US-A 4 148 846. 10 The proportion of these

crossl i nki manoners in _cogponen i enerally up to 5% by wei ght,

pr ef er abl yqﬁot lr?oraecﬁ?lnélncé%ggﬁ 'V\é:’i'gf%?', %6‘338860% 6~C15"3ZYAE Br A%er r ed
emul sion polyners are listed bel9w. Mention is nade firstly of graft
polymers with a core and with atl | east one outer shell and the follow ng
structur¥ 20 25 Mononers for tHe—cbreMnoners for the envel ope

1, 3- but adi ene, isoprene, Styrene, acrylonitrile, n-butyl acrylate,

et hyl hexyl (i1aLQha¢ryl ate, where appropri- acrylate or a mxture of

t hese, ate having reactive groups, as where appropriate together

wi t hdescri bed herein crosslinking mononers Instead of graft pol yners whose

structure HAS ABRES (IROMERE derayLiPed; 1n ERiA 2080487 e rdsaseuitabdgeneous,
i.e. simfl E&oghéntrodusing: seeetivengeohpomtl thebatafikene, i soprene and
n-butyl acrylate or fromcopolynmers of these. These products, too, may be

prepar ed 3@thyrConaplcsanhisladyl ber Aest idHedndra0 la}i@E, Of nononers
havi ng re%@EBXSrﬁﬁéﬂﬂa%-aIHes&H§¥iE9€E&SaJny%%ager ﬂ%%%r?igéégvasgéﬁpared
by ot her as (N-tert-butylamino)ethyl methacrylate,
25 (N,N-dimethylamino)ethyl acrylate, (N,N-dimethylamino)methyl
acrylate and (N,N-diethylamino)ethyl acrylate.

The particles of the rubber phase may also have been crosslinked.
Examples of crosslinking monomers are 1,3-butadiene,

30 divinylbenzene, diallyl phthalate, butanediol diacrylate, and
dihydrodicyclopentadienyl acrylate, and also the compounds
described in EP-A 50 265.

It is also possible to use the monomers known as graft-linking

35 monomers, i.e. monomers having two or more polymerizable double
bonds which react at different rates during the polymerization.
Preference is given to the use of those compounds in which at
least one reactive group polymerizes at about the same rate as
the other monomers, while the other reactive group (or reactive

40 groups), for example, polymerize(s) significantly more slowly.
The different polymerization rates give rise to a certain
proportion of unsaturated double bonds in the rubber. If another
phase is then grafted onto a rubber of this type, at least some
of the double bonds present in the rubber react with the graft

45 monomers to form chemical bonds, i.e. the phase grafted on has at
least some degree of chemical bonding to the graft base.



‘éonvent | onadogs AEESHES, ©. 9. by suspension polymerization. 35 O her

sui tabl e el astoners which may be nentioned are thernoplastic

.pol yur et hanes, as descri bed in EP-A 115 846, EP-A I 115 847, and EP-A 1]£L7th
ubber  types | st ed above. - The. ol di A2 comppaLtions of {he invention may
TR b e G o
way o , n ; :

f or mal dehy ct-hflenies tahydeassuatet @aspoxpl fstaciideer Sor cowampilagal gent s, and
pi gnents. Teaypaepprdilyl abtRaiyiates aialgyls rayBeté s HH0K21B3Ma e
general | y5 WirddhaRal @1 rian@enbtOM {hd @het _Qoér/égi%n\&gg hg%neo-rlia{lq.esgoé és&eéldgn t he
Cotal vei ghe %%e%%ed%%vr%?%ﬁ{ca”%y& . 5o e, thepg LIRS g Rolic oy ef or abl y
b n il o auah L aiisl s o LIS
wei ght, o a a 'S : :
It is generdalldg pé&sible to use any alkaline earth nmetal cations 10 and/or
alkali npgal cations, preferably |ithiumcations, sodium cations,

pot assi um Giel PRSpoN i diAbe! UHRLA!d:881: KPind ROBHEPOSES RobfgaPifssRt
puent on. hshyy TR e SPRU o8 S ELET T Sl I Colinas

t hose |nor€%gggﬁo(rﬁ£ a[rsl)lécg? SEX | wh'&h é It' r ; :con in
aqueous sol"uoti’on’ nst on. anpl es ich may be nentioned of

I norganic salts are carbonates, hydrogencarbonates, hydrﬁﬁlfes, ox: des,
and 20 pHosomat psefqared enhasiqr godynare diei Ndsged are low.aMkat iomglsa

car bonat es magéChiBst ROES GLAMR GR1RRABAE Sy A aseewrra@rmpase-lagacg%sls of f
organi ¢ saldutedl enel CUhAl eheseo dprigealaghals, phenolates, and salts o
carboxylic acids having from2 to 12725 carbon atoms, particularly
preferably citrates, oxalates, or tartrates. Particular preference is
given to a ka! I _nmetal hydroxides, in parti cul ar. pot assium hydr oxi de and
sodi um RY oxi deltlortd{l@se_ 39r prhef @ozbl y bei ng Hdnimbmlfbngtmél_eem&ppéat I on of
the POM nol t hputadipos) tisopsena, t he for Boyreare,aqueplonizdlilel, on of .Tr bm 10
to 70% styerityl prefbatnl pthydhexyl to ((8ewst raerylhte whitirenappbepdied
toget her w a¢rilasecar bamiytack. o85thEwe t heterdplvasyi ceantpi:daengroompsast i ons
of the i nve‘ﬂ*@@tm_?@m;opm@mﬁedebyemwtrhg déescxidedohenesn i n a manner knpwn
per se, andcressligkipg monemergnnecessarylto give detailed information in
this

Instead of graft polymers whose structure has more than one shell
it is also possible to use homogeneous, i.e. single-shell,
elastomers made from 1,3-butadiene, isoprene and n-butyl acrylate
or from copolymers of these. These products, too, may be prepared

30 by concomitant use of crosslinking monomers or of monomers having
reactive groups.

The elastomers D) described may also be prepared by other
conventional processes, e.g. by suspension polymerization.

35
Other suitable elastomers which may be mentioned are
thermoplastic polyurethanes, as described in EP-A 115 846, EP-A
115 847, and EP-A 117 664, for example.

40 It is, of course, also possible to use mixtures of the rubber
types listed above.

The molding compositions of the invention may also comprise other
conventional additives and processing aids. Merely by way of

45 example, mention may be made here of additives for scavenging
formaldehyde (formaldehyde scavengers), plasticizers, coupling
agents, and pigments. The proportion of additives of this type is



“connecti on. oddo/S1$88yant ageous to mx the conponents in an extruder. 40 In
one preferred preparation method, conponent B), and also, where
.appropriate, conponent(s) O and/ or D) may preferably be applied at room
tenperature to the pellets of A, foll,awed by extrusion. 45 In anot her
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foll ow ng conponents were used: Conponent A) Pol yoxynet hyl ene copol yner
made from 9% 3% bynewsldiyt poksiblieooxanaseamly 21%k%4lbye Wedgint metabudaigmisol
formal . fdhenaredustkalisme21 COMIInEEd a@fJéhtaBMJ @Xtﬁ\f&:ﬂfbtat%nyncéﬁa&%t ed
trioxane and¢3gnby pdEisghi oga{ﬂg{sr’rak y?yac |ons {Léﬁ\gtlons Af ter

degradation of the therma Iy unst ab € copol yner had an MVR

of 2.2 mM/10 mn (190C, 2.16 , to 1SO 1133/B). 25 Conponent B) Content of

active |nd”PédFBﬁtPl(%iéauefs*b*r%tﬂreﬁf—nt[ll}ve%taenalalls?ddumesgl empogbdat 50

B/ 3 about P®d stkTbipsoreathCretal sappobhdslater shoSeglesgaAte (6 iargaxie) 90)

particl elsisadtsidhigh give an alkaline reaction in aqueous solution or
suspension.

Examples which may be mentioned of inorganic salts are
carbonates, hydrogencarbonates, hydroxides, oxides, and

20 phosphates, particular preference being given to alkali metal
carbonates, such as potassium carbonate and sodium carbonate.

Examples of organic salts are alcoholates of C;-Cjip-alcohols,
phenolates, and salts of carboxylic acids having from 2 to 12

25 carbon atoms, particularly preferably citrates, oxalates, or
tartrates.

Particular preference is given to alkali metal hydroxides, in
particular potassium hydroxide and sodium hydroxide, these

30 preferably being added during the preparation of the POM molding
compositions in the form of an aqueous solution of from 10 to 70%
strength, preferably from 40 to 60% strength, which may be fed
together with the carbon black.

35 The thermoplastic molding compositions of the invention are
prepared by mixing the components in a manner known per se, and
it is therefore unnecessary to give detailed information in this
connection. It is advantageous to mix the components in an
extruder.

40
In one preferred preparation method, component B), and also,
where appropriate, component(s) C) and/or D) may preferably be
applied at room temperature to the pellets of A), followed by
extrusion.

45
In another preferred embodiment, the addition of B) into the
thermoplastic melt A) takes place by way of a solution,
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40 W air:

test thernual

ext rudat e,
stability: W N2:
pellets on heating to 220C for 2 hours

the weight loss in percent froma specinmen of 1.2 g

The follow1ng components were used:

Component A)

t he honogeni zed m xture was
and pelletized. 35 The foll ow ng
t he wei ght

| oss in

Polyoxymethylene copolymer made from 97.3% by weight of trioxane
and 2.7% by weight of butanediol formal. The product also

comprised
weight of
thermally
2.2 ml/10 min (190°cC,

Component B)

about 3% by weight of unconverted trioxane and 5% by
thermally unstable fractions.
unstable fractions the copolymer had an MVR of
2.16 kg, to ISO 1133/B).

After degradation of the

Content of active
ingredient
(aqueous solution)

Viscosity (20°C)
ISO 2555

Molecular weight
(My)

(%] [mPa*S] by lighF scatter-
ing
B/1 about 50 about 450 2000
B/2 about 50 about 14000 35000
B/3 about 10 about 2500 -

Component C)

Furnace black from Degussa AG (Printex®90) particle size:

14 nm,

DBP adsorption 95 ml/100 g, BET surface area 300 m2/g

Components D)

D/1 Irganox® 245 from Ciba Geigy:



.pel | ets on gy /g3 2200C for 2 hours in air. The nethod of measuring the
MR was as stated for conponent A). -CH2 CHZ- C 0- CHZ- CH2- O CH2-

.CH2- 0- CH2- CH2- 0- G- CH2- CH2- (\ ,}-OH 45 The mi xing specifications for the

nol di ng .conpositions and the results, %1; t he neasurenents are given in
Tables 1 to 4. 0050/51530 23 Table 1: nparative Exanples 5 10 15 20 25 30
35 40 M xi ngM xi ngl23 specifi-specifi- cationcation A% by99.699.699. 65

wei ght D/ 3% by0. 050. 05- wei ght D/ 1% byO0. 350. 350. 35 wei ght ¥ 4% byO0. 20. 20. 2
wei ght C% by0. 250 250 25 i}gl ght D/ 2% by0. 04 wei ght D/ 5ppnb05050 _ ¥ 530
N29&. 330. 499, 13 ol3d 23 Wi OB dciD - 850y 4 @ Pl
24 U rny4 ro m %d&éﬂl }P Q)- JH %H

CH3 CH;

D/2 polyamide oligomer with molecular weight about 3000, prepared
10 from caprolactam, hexamethylenediamine, adipic acid and
propionic acid (as molecular weight regulator) by analogy
with Examples 5-4 of US-A 3 960 984 (“PA-dicapped”).

D/3 Synthetic Mg silicate (Ambosol® from Societe Nobel, Puteaux)

15 with the following properties:
MgO content =z 14.8% by weight
5i0; content = 59% by weight
Ratio Si0;:MgO 2.7 mol/mol
20 Bulk density from 20 to 30 g/100 m [sic]
Loss on ashing < 25% by weight

D/4 A melamine-formaldehyde condensate as in Example 1 of
DE-A 25 40 207.
25
D/5 0.5% agueous potassium carbonate solution

To prepare the molding compositions, component A was mixed with
the amounts given in the Table of components B to D in a dry

30 mixer at 23°C. The resultant mixture was introduced into a vented
twin-screw extruder, homogenized and devolatilized at 230°C, and
the homogenized mixture was discharged through a die as an
extrudate, and pelletized.

35 The following were determined to test thermal stability:

WL Nj: the weight loss in percent from a specimen of 1.2 g of
pellets on heating to 220°C for 2 hours in nitrogen.

40 WL air: the weight loss in percent from a specimen of 1.2 g of
pellets on heating to 220°C for 2 hours in air.

The method of measuring the MVR was as stated for component A).

45 The mixing specifications for the molding compositions and the
results of the measurements are given in Tables 1 to 4.
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Mixing Mixing 2 3

specifi- |[specifi-

cation cation

A % by 99.6 99.6 99.65
weight

D/3 % by 0.05 0.05 -
weight

D/1 % by 0.35 0.35 0.35
weight

D/4 % by 0.2 0.2 0.2
weight

C % by 0.25 0.25 0.25
weight

D/2 % by 0.04
weight

D/5 ppm 50 50 50

N, % 0.33 0.49 0.13

Air % 12.66 13.73 12.13

MVR ml/10 min 1.07 1.55 1.48
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A thernopl astic nol ding conposition con%?i sing, as b5 substantive
conponents, A) from 5% by weight to (99.99% by weight mnus 1 ppb), based
on conponer& CARRH D), of a pol yoxynet hyl ene hono- or copol yner, 10 B)
from1l ppb to 1% by weight, based on the nolding conposition made from A)
to D), of at. | easzhedmepliiyemb}ltmeidnpeshot®n wmpeapohyeys 15 C) from
0.01 to 15% by si@s@ihht Ofe CpRReRtSCk, and D) from O to 80% by wei ght of
ot her additives, where the total of percentages by wei ght of conponen}s Aod
to 20 D) is always 100% 2. A thernoplastic polding conposition as claine
in clai m)l, i n AwhifERM ﬁ% %&mﬁﬁaf LR ot bB)WPplrgggteﬁlﬂnP% YRR ppmto
0.1% by wei ght. 25b3sed PRcFIRRINGSES AhviadiPlg ©6npdsilypsymeshiclegierbdmon
claiml1l or 2, wherg thpobphemt hyl enei m ne pol yners have been sel ected

10
B) from 1 ppb to 1% by weight, based on the molding
composition made from A) to D), of at least one
polyethyleneimine homo- or copolymer,
15 C) from 0.01 to 15% by weight of carbon black, and
D) from 0 to 80% by weight of other additives,
where the total of percentages by weight of components A) to
20 D) is always 100%.

2. A thermoplastic molding composition as claimed in claim 1, in
which the amount of component B) present is from 1 ppm to
0.1% by weight.
25
3. A thermoplastic molding composition as claimed in claim 1 or
2, where the polyethyleneimine polymers have been selected
from

30 - homopolymers of ethyleneimine,
- copolymers of ethyleneimine and amines having at least
two amino groups,
35 - crosslinked polyethyleneimines,

- grafted polyethyleneimines,

- amidated polymers obtainable by reacting
40 polyethyleneimines with carboxylic acids or with
carboxylic esters, with carboxylic anhydrides, with
carboxamides, or with carbonyl halides,

- alkoxylated polyethyleneimines,
45
298/2000 Sch/gre 29.06.2000



%rom 30 - hoospod ys®s s of et hyl enei m ne, copol yners of ethyl enei m ne and
am nes having at |least two am no groups, 35 - crosslinked

.pol yet hyl enei mi nes, grafted pol yethyl enei mi nes, - ani dated pol yners

obt ai nahl e by reacting 40 pol yet hyl en%isrri nes with carboxylic acids or with
carboxylic esters, w.th boxyl.i ¢ anhydrides, with _carboxam des, or with
carbonyl hali de€s, éﬂ%gﬁtﬁﬁg{e&}?%ﬁwgtﬁ S RINBEAT Ry 1o §8PYBHO Sch/ gre

29. 06. 2000 0050/51530 28 pol yet hyl enei mi nes contai ni ng hydroxyl groups,
anphot eri ¢ pol yet hygmeheter e polyrthBlendinmiophi | and pol yet hyl enei m nes. 4.
The use of thernoplastic nolding conpositions as clainmed in any of clains

1 to 3 fog produci flg.pa”ﬁhﬂiﬂﬁ%ol}rbk:ﬂ“y‘leﬁéitﬁﬁhésQr foanms. 10 5. A nolding,

film fiber or foam obtainable fromthe thernoplastic nolding conpositions

claimed in any of clai to 3. 15 6. The use of ,pol yet hyl enei m ne hono-

or copol ymers fqg're “F%c?n?é,é‘i\eﬁ&'°P§%S‘i’rFef“r?& lg?aﬁﬂﬁ%&eb‘?gicﬁ%/&?ﬁﬁ?%y’i’bne

hono- or ccuxﬂ??ﬁePg.c%ﬁ?WES13G°3% Ay pxoducing moldings, films, fibers or
foams.

10
5. A molding, film, fiber or foam obtainable from the
thermoplastic molding compositions claimed in any of claims 1
to 3.

15 6. The use of polyethyleneimine homo- or copolymers for
increasing the thermal stability of polyoxymethylene homo- or
copolymers.

20
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