2 3 DEC 2004 Antistatic pol yoxynet hyl ene nol di ng conpositions The invention
relates to thernopl astic nolding conpositions 5 conprising at |egdsy JBEC 2004
from10 to 99.99% by wei ght of at |east one pol yoxynethyl ene hono- or
copolymer 10 and at least B} fromO0.01 to 5% by weight of at |east one

pol yet hyl enei m ne hono- or copolynmer 1S and at least C) fromO0.1 to 15% by
wei ght of at |east one polyal kyl ene glycol or one polyal kyl ene

gl ycol am ; i f. t.hese nd 20 D) fromO to 70% by wei ght of
ot her add?{gﬁseg%tgﬁ]g}ro)eﬁ]?%gm?% VAR m?ﬂ%”b%r%o £J&L°BY wei ght of conponents
A) to D) is always 100% 25 The invention further relates to the use of

t he nol di Afe tovpYsian gatabés ttre thevaoplasnt fomoidadyctagpomikdbngs of any
type, &ndomprising exulltagt nol di ngs of any type. 30 Many pol yners have the
di sadvant age of a marked capability to becone electrostatically charged.
Once charges ve been_applied, .. conductivity nmeans that they cannot be
di ssi pat ed s?j' fici en?Fc{/nga(%Jitcﬂ )?_9-%3\9]?/&‘3’9% 8¥di“§s]ieﬁe§tti 8Reof charges is
frequently required f8PlYy@agwidydensaheny~ axs cppblymer f or reasons 35
associated with aesthetics and technical reasons associated with

applicawi ons. |If rapi dndi $sipaision of charges is not ensured, the results
can be soiling of polyner surfaces, electrical charging of persons in
contact with | yners,._and_spar Ki ng due to severe charge buil d-up,

fol | owed by i§ ition &FAUSYhite SF B¥IvRHtaiof 3aB0L9ASE @MEs. Furt her
details of antistaticPaddethxdeneimdnefhome- mackkappdymayf static charging
can be found, for exanple, in "Plastics Additives Handbook", editors R
Gachl erisand H. Ml | er anblagserea¥erl ag, 3rd 45 edition, 1990, pp. 749-775. 2
3 DEC 2034 2 However, the known substances for increasing vol ume

conductivity, ..such as_carbon black or netal powders, inpair the nechani cal
properties of ‘the pol éﬁﬂ?'séj‘a\ﬂdx’cjﬁﬁo]?yb‘éeﬁggd fortappRstc & Fons,
polyalkylene glycol or one polyalkylene glycolamine,

or a mixture of these, and
20

D) from 0 to 70% by weight of other additives,

where the total of the percentages by weight of components A) to
D) is always 100%.

25
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 of any type.

30 Many polymers have the disadvantage of a marked capability to
become electrostatically charged. Once charges have been applied,
low conductivity means that they cannot be dissipated
sufficiently rapidly. However, rapid dissipation of charges is
frequently required for reasons of safety, as well as for reasons

35 associated with aesthetics and technical reasons associated with
applications. If rapid dissipation of charges is not ensured, the
results can be soiling of polymer surfaces, electrical charging
of persons in contact with polymers, and sparking due to severe

charge build-up, followed by ignition of dust/air or solvent/air
40 mixtures.

Further details of antistatic additives and of the mechanism of

static charging can be found, for example, in “Plastics Additives

Handbook”, editors R. Gachler and H. Miiller, Hanser Verlag, 3rd
45 edition, 1990, pp. 749-775.



e.g. packagi ng of mcrochips, since carbon black can deposit on 5 gm
sensitive conponents, resulting in irreversible damge to the corz; .2004
QO her traditional antistatics, e.g. quarternary anmonium salts

irreversi bly damage pol yoxynet hyl ene. 10 EP- A 432 888 describes a m xture
‘of fatty esters of polyhydric alcoha s and pol yet hyl ene glycol as an

anti stat whedvadr TRYe S i This causes a.redugtion in
strength, sgc}%&'%ggghgn%%&g;%u%ttgbggi agcg?clﬁlfg,gégﬁ%g o\f%eurmenggﬁ%ﬁftc]é'llty'
properti es: - 15 pGATRPRYPeHet RS tAl PIVIESH s dMRAMBwENSemechanifklar e used i n
paper maki H&P%%fsaﬁﬁréﬁ‘at@ltm@rﬁaﬁé‘ﬁ qanmets bandsdd ridrungedications, i nor
conponent &;9i .rackagéngsefl mirraghipgat oirceardrbsn BlaoCthat @égositdon
conpl exsr she i SYH=ALIRG EBEpNRIntS!, " 88k Ik By tihei?Pe@&%fnlePBLM§%$>qerﬁbm nes
are al so g&%d.ler;ﬁtt.he production of colorants and coatings, ahd for water
treatnment, and also as adhesive layers in | am nated pol ypropyl ene
conposite filnms, and in the production of petroleum and of natural gas,
and fi nal PYher dgrraditpenal zantgsdazynes. e Spe qubktenmy Bmopoliopedilasof 25

| ndust ri ailrfhemssibily, déhdge dolyok9R8t i) raler.oni ¢ Rel ease, Verlag VCH

VWi nheim keyword "Aziridines", Chap. 6 "Uses" (referred to below as
"U |l mann E,ectroni¢c.Release”). The use of _polyethyl enei m nes as a

constit ue}% e&fqr%hg(réﬁog?%l% J?h(': i) a‘ilﬁgur%oorfpégit#o?%’y% foPORYR¥HYCo been

di scl osed?® %‘8“11@ 28daRo by dutlepe gRECH) fean RAYEHdtoWhenhar BB Bris, to

provi de BfRd dttatthe &ame nisieasTihd sPCMisEH di mgdeonpmsiiln GRSeiMicse eC@l.Or

propertiesf thHeemsehlssabf |élastiaidy reaiBdchal REORSIIJAS phayere RQEN very
subst ansi vely retai ned. 35 we have found that this obj ec%D i s achi eved by

nmeans of ' ositi.ons defined at the outset. Preferred
embodi rren%‘gﬂear }géggﬁfﬁ?%?t%ree JOBEVEFFiONS RET cHBHE AL EAYSES He ol di ng

conposi t | BIRSIURAREG* | FYRnt ¥ SI@SAPEPR PamesmEibers ol Hdusibyndes ighble

pr ef er abl 1RGO BCPEONENLHZ. DB layewasehtas agdregapard iacid as from 50 to

97. 95% byfimiqgtitatoot an@otompiyexeirby| Sferdvang- tRE wPHtHERELh 45f Releymers of

this typepﬁgseﬁ:.k%\l%:’e 166 il lelBC a3kl A1f WREKEE Al prRlsRcdessrded in the

literaturgy&ahtdEGn40, éatings, and for water treatment, and also as
adhesive layers in laminated polypropylene composite films, and
in the production of petroleum and of natural gas, and finally
for immobilizing enzymes. See Ullmann‘s Encyclopedia of

25 Industrial Chemistry, 6th edn., 1999 Electronic Release, Verlag
VCH Weinheim, keyword “Aziridines”, Chap. 6 “Uses” (referred to
below as "Ullmann Electronic Release”). The use of
polyethyleneimines as a constituent of thermoplastic molding
compositions has not hitherto been disclosed.

30
It is an object of the present invention, therefore, to provide
antistatic thermoplastic POM molding compositions whose color
properties, thermal stability, and mechanical properties have
been very substantively retained.

35
We have found that this object is achieved by means of the
molding compositions defined at the outset. Preferred embodiments
are found in the subclaims.

40 As component A), the molding compositions of the invention
comprise from 10 to 99.99% by weight, preferably from 20 to
98.95% by weight, and in particular from 50 to 97.95% by weight,
of a polyoxymethylene homo- or copolymer.

45 Polymers of this type are known per se to the skilled worker and
are described in the literature.



-3 These polyners very generally have at |east 50 nol % of recurri gEQ@’
units in their main polynmer chain. The honopol yners are generally BeB 0
by polynerizing 5 formal dehyde or trioxane, preferably in the presence of
suitable catalysts. For the purposes of the invention, conponent Ais
preferably pol yoxynet hyl ene copol yngrs, especially t hose whi ch, besides

Lo 20 mol g pa i et panete LAY Balf B fPadl 5 BYE G Rk ingy

to 20 nol artlcm

pr ef er abl %Hfzr 5 % & ?;D’IE{Jr r&?”‘ré}ﬁéréﬁ“eﬁn‘?]?%m.w R2 RR1 I -0-CC (R5) n |

| RL R4 20 mhere Rl to R4, independently of one another, are hydrogen,

Cl- C4- al KBHe dﬁpmhabbgmsuhst yend el 131 bybphﬁddrl@rfﬁoqmnérigl car bon atom;
and R5 § For@ldehy @28 +:$bx&He al o fer%ﬂ Cls Gh r@@laéé’é éf“% tllt %
nethylenqu:1gaggrrespond|ng 25’ oxynet hy gne grou nis

These groups advant ageously introduced into the copolyners by
ring-opening of cyclic ethers. Preferred cyclic ethers have the fornmula R2
1 30 Rl -Forpthergurpog®s ERS5yhe inwRhtIBnwheoepdiierito ARG s apre ferabayas defined

above. Mpuliyorymayhprermsidepol pRérd Y edpe@X Dy 8shosef wBiHY| ang Ql)é'sdg

ey o ‘t“t‘""%’g“?.‘*‘s%'ee@f“l R bl ?theroé ° PR et dorene,
and polyfor%glglg & FY@?%?@T&%@ Sr *Pol Y dVH%ep&ﬁda%er%onDnoners
Ot her suﬁagﬁllgu&ﬁ f§rﬂ\§’ Ar I yYEeh§| Bekd ¢ @fpakepeet sunits epared, for
exanple, by reacting trioxane, one of the cyclic

15 1|Q2 1|{3

— 0—C—C— (R5),—
Rl 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;-, -CH0-, C;-C4-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

RrR2
30 Rl._(l'_-_o
|

R} —C— (RS),

R
35
where Rl to R% 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-dioxepane as cyclic ethers, and also linear

40 oligo- and polyformals, such as polydioxolane or polydioxepan as
COmMONIOMers .

Other suitable compeonents 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



45 et hers descri bed above and a third nononer, preferably bi functz %E@é 4
conpounds of the fornula 2 3 DEC 2004 4 CH2- CH CH2- Z-- CH2- CH C- %W
"0/ 5 and/or Iz 1 I O"OO O10 where Zis a chem cal bond, -0-, -

(R= Cl1-C8-al kyl ene or (C2-C8-cycloal kyl ene). Preferred nononers of thls
"type are ethylene diglycide, diglyckdyl ether and diethers made from

gl yci dyl conpounds and 15 fornal dehyde, di oxane or trioxane in a nolar
ratio of 2 : 1, and @&Bgo—ditetheis—rade ¢upm Zuvet cef gl yci dyl conpound and
1 nol of an aliphatic |oy having from2 to 8 cgﬁpon atons, for exanple

t he diglycidyl ether of ‘@’hylene glycol, 1,4-bu ediol, 1, 3 but anedi ol ,

1, 3-cycl obut anedi ol , 1, 2-propanedi ol or 20 1, 4- cyclohexanedlol to nentlon
merely @& fem/%W%ﬁﬁles. Processes for preparing the hono- and copolyners
descri bed above are known tP_Lge’SK LkédEmaner and described in the
literature, and further deQ?ll arefZt herefore superfluous here. 25 The
preferred pol yoxynet hyl ene cdpdﬁ@ners hav&~ne? tlng points of at |east 150C
and nol ecul ar wei ghts (wei ght-average) MNVin the range from5000 to

200, 000, preferably from 7000 to 150,000. 30 Particular preference is given

to endigndgrestzabil a zetbmipally Byyaptfod,enerpol yrers - cydd BiyRa%eqr
car bon- carhep-bpndsa1at,1khe) . ends of the chai ns. According to t he i nvention,

as conponent B) t he thernDpIastlc 35 nol di ng conpositions conprise from
0.01 to 5@69¥ ght of at | east one polyethg;eneinine honmo- or copol yner.
The proports SﬁrSfl NEHORer Syt ERhH| Sy He Ggr0eDBY tenel Bhilyyekdgnt , and in

parti cul fHLolycafvd. othen andsWibyhews ghtde 40ofkogltdielypuepasasmdy ahhe present
i nvent 1®nfoypalldethye entickanesoar eridddn@einh@fs14 &@R8! YFES S, lobgghnable

by the g;g@:rsa@;th@rs L:\keldzﬁrf&}oﬁl ?%610][85? gR§£§§ff UHEeLAL" nmp‘gfr Qoe oo
general |y, obéﬁ ?gEFS}i?%4%; yire |Z|ng2 &Phj1 € %ﬁ?ﬁ|ﬁ§°F§Z|f?¥h?ﬁ§PP#ﬁ aqueous

or organi &% Bf eSEheke qﬁfQ&EFﬁlre1f%ﬂ§uﬁgneéhﬁbunds aci ds or
Lewi s acilys-butanediol, 1,3- cyclobutanedlol 1,2-propanediol or

20 1, 4-cyclohexanedlol, to mention merely a few examples.

Processes for preparing the homo- and copolymers described above
are known to the skilled worker 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 carbon-carbon bonds at the
ends of the chains.

According to the invention, as component B), the thermoplastic

35 molding compositions comprise from 0.01 to 5% by weight of at
least one polyethyleneimine homo- or copolymer. The proportion of
B) is preferably from 0.05 to 1% by weight, and in particular
from 0.05 to 0.5% by weight.

40 For the purposes of the present invention, polyethyleneimines are
either homo- or copolymers, obtainable by the processes in
Ullmann Electronic Release under the keyword Aziridines or as in
WO-A 94/12560, for example.

45 The homopolymers are generally obtainable by polymerizing
ethyleneimine (aziridine) in aqueous or organic solution in the
presence of acid-releasing compounds, acids or Lewis acids.



2 3 DEC 2004 5 Honopolymers of this type are branched pol yners V\/n2c3n DEC 200%
generally contain primary, secondary and tertiary amno groups in aratio
of about 30% 40% 30% The distribution of the am no groups can generally

be determ ned by 13C NWMR spectroscopy. 5 Conononers used are preferably
conmpounds having at |east two am noﬁfunctions. Sui t abl e conpbnoners which
may be tlondas are_ al kyl enedi am nes having from2 to 10

car bon 2??5:’”3 N "the ﬁ(%hlléngy?%d?rceal aBFQ‘F%r%‘b]iWe&shW’e%é(ﬂeé‘l‘?Fﬁélﬁr 10

pr opy! enédﬁnéﬁ%ﬁepr@%@f §&FE’§B‘F%Y IohEREL ST Araning erpyberiet @ anthe,

triet hyl efelrborandffe; 4 Atst30set Niye edieperibarion, of diher epyhengtaupanicas,

tripropylgnetratlandeietedmiaxansy pbenet rd@athescapy nopr opyl et hyl enedi am ne
and bisam nopropyl et hyl enedi am ne 15 Pol yet hyl enel m nes usual ly have an
aver age Iecul ar._we t vera from 100 to 3,000, 000,

prefer abIrH; 8me§60u%e%1 afeoé’ﬁeg ﬂﬁ%ﬁ%%s H&P‘ﬁn&hf’tsk%fﬁtertlwﬁ’g) The

Vi SCoSsi tya“P(S‘oI §@C?%§(§P129é}el%owam yhigh may bRememripignedr em 100 to
20 200, 0C:ampdes prefaigtlepefiiemidd)havingObr&O®@ éasdd &httern utiomablhise

pol yet hyl @neiaTkpesn@readiice3s! ppkesrame) )é%hpyé@é&aﬁﬂlmesoﬁbt ai nabl e by

reacti g ngﬁghg&ﬂ,{g n%%h\%_,tgu 512%cR8k lﬁg]{% naI crosslinkers

havi ng, nctiopal roup t-Teast one ci dyl,
aziridine t']!l ¥ socgana ttlrle @?"leaf’eﬁ:%%&@ﬁn%t otrﬁ H?S %%3’ RENtEAIREY be
ment i oneod’éixé’PYéﬁP%ﬁ’F’oarrﬁtﬂ?dr it 1PERRY YneERESRBERRIN i n et hers of polyal kyl ene
gl ycol s rédheygmerhyi enety ib@G neni esindprepyykehelendddemand/ axd of  propyl ene
oxi de, anslisrdacphepgnagouraedtiasimg, in DE-A 19 93 17 30 20 and US 4 144
123. Pigcesses for prepari ng crossl i nked pol yet hyl enei mi nes are known,

inter ali ove ublications, .and.al so EP- A 895 521
and EP- A 16051)% %@%r?ﬁ gl eneél3 anngveﬁ?%e LS ELRT B M and the
grafting gi" eﬁi’grﬁ%"e’d 19 ‘Eﬂ)r'?pé?ﬂﬂdgo%lﬂﬂ?féaﬁb%a@fmmetoﬁ tRe
am no and?d)r G Oﬁofé?*éﬁiﬁ%lr@ﬂ pMelpﬁiwaq@yrtenenm ndhe Siscaplty dgroaflSong
agents anb3fr de¢s80%C Y ars geepaally wirthfinedhpatarejehyremeim nes are found in
EP- A- 626 9do,00f00mpex anptererd®1¢t hesm Stidoakbe1 9] vrt pkgnei mines for the
purposes of the invention are am dated polyners, usually obtainable by
reacting Oiﬂ?elry%gﬂé 51&! poly schwltegefrﬁ{nbe%x%lrleccxa"gés J.mkelaeI roesters or
polyethyleneimines obtainable by reacting polyethyleneimines with
bi- or polyfunctional crosslinkers having, as functional group,
25 at least one halohydrin, glycidyl, aziridine, or isocyanate unit,
or a halogen atom. Examples which may be mentioned are
epichlorohydrin, and bischlorohydrin ethers of polyalkylene
glycels 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
30 20 and US 4 144 123. Processes for preparing crosslinked
polyethyleneimines are known, inter alia, from the abovementiocned
publications, and also EP-A 895 521 and EP-A 25 515.

Grafted polyethyleneimines are also suitable, and the grafting

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

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

45 chain, the amidated polymers may subsequently be crosslinked
using the crosslinkers mentioned. It is preferable here for up to
30% of the amino functions to be amidated, so that there are



anhydri des, carboxani des, or carbonyl halides. Depending on the p?@ofECi 2G04
of am dated nitrogen atons in the polyethyleneimne 45 chain, the am dated
pol ymers nmay subsequently be crosslinked using the crosslinkers nmentioned.
It is preferable here for up to 30%of the am no functions to be am dat ed,

so that there are 2 3 DEC 2 0 0 4 655ti|| sufficient primary and/or
secondar y+Rh § r QG AtUTE o] ihse nt crosslinking reaction.
Al koxyl atagé P %%etpalrl enel rgﬁ?s} are a s%e(g?u % e%ﬁamar% £&Sopt ai nabl e by
reacting polly V1 ereidnith W?Wtetclﬂ?fséﬁé“}&wcﬂéea&ﬁé}%r with propyl ene

oxi de, for exanple. These al koxylated polyners, too, may be subsequently
cr ossl i nR&#oxPbhyed Indlyeehpi emsindoriahne Ngl 4ty diudkb16] Oai$,arand anphoteric
10 pol yebbyhenshIe N85 relab€9h§ OByt sy2BHOTh fnd WAYRS bt i/e,JPeeoI JRALI oned as

ot her suijhabLe Péﬂeéﬂ?%%ﬁgﬁé ng)ﬁed%é?;f;lgche | nveein';]:g‘gles§ g lé%%%tl g?ﬁgl lic

pol yet hyI enel m_nes g en X
| ong- chaiPfi Wﬁf%ba‘?%dn“\agd Baf EP9aAus 1t L heC i SAidvkedinai n.  Processes for

prepari ng pol yethyl eneim nes of 15 this type are known to the skilled

wor ker, &edyethybertdieriefesr eontuiIReRS $g8YokPl GreRipkyr ghgraﬁtg{d%leﬁd nthis
conneq[u @ﬂlyéshppémrﬁgr,\l@sq mé&epdﬂlt% gargp Q:'sl %B%) %3’ i nvention
conpri se feBngP ont%éorbélu JINN T % % to 20 wei ght,
and in partl cu %f)ﬂgl RO gREDY B3n 11“833? ohe lﬁ’d’ley’éi“k% ene

gl ycol of @r%%&%n@c’ y wlﬁrﬁeﬁ@m%ﬁ Fickh gre gerexdidye. Preferred
pol yal kyloé’ﬁélgﬁ‘?/cléﬁr sl%Oé’PPﬁ@S-‘en%flqnlqecrl@xmnmairolcazboRZEadlcals- infbl - CH2 OH
30 n whertdel pRlymer mmhrlmgearmfesﬁdsy|fohayté’g§hﬁir@npblygtl4ylafeg9ﬂn§§05@

pr ef erzmblyibydypgesransioon 88tind <x32154 w&ﬂa&drmnﬁerl@ | gying from 1
to 4 CarQQﬂe@EQQ%r d?éél@ga? Iﬂ%dd%gallgqg4Q5us cohnécfion. 'S greater

than 2, preferably ter

As component C), the molding compositions of the invention
comprise from 0.1 to 15% by weight, preferably from 1 to 8% by

20 weight, and in particular from 2 to 6% by weight, of at least one
polyalkylene glycol or one polyalkylene glycolamine, or a mixture

of these. Preferred polyalkylene glycols are those of the formula
I

25

Rl

I
RZ-EO_—CH— CHQ} OH T

n

30
where

Rl is hydrogen or alkyl having from 1 to 4 carbon atoms,
preferably hydrogen and/or methyl,
35
R? is hydrogen or alkyl having from 1 to 4 carbon atoms,
preferably hydrogen and/or methyl,

and
40

n is greater than 2, preferably greater than 30.

Preferred polypropylene glycols are generally obtainable by
polyaddition of propylene oxide onto water or onto
45 1,2-propanediol; polyethylene glycols by base-catalyzed



"Preferred pol ypropyl ene glycols are generally obtainable by ponqF§ gEenggk
of propyl ene oxide onto water or onto 45 1, 2- propanedi ol ; pol yet hy

gl ycol s by base-catalyzed Rl 2 3 DEC 2004 7 polyaddition of ethylene
oxide in systens nostly conprising snmall anounts of water, with ethyl ene
glycol as starter. In a broader sens pol yal kyl ene gl ycol s al so i ncl ude
(see Ronp 5 Chem e- Lexi kon) produ ts where n= 2-4 (di-, tri- and
tetraet hy‘lp%]ﬁé"d&llfr&{')‘l’ ehetdhyleng, pxigs dn sypapRopYRedy §PYRBISING Farlihe
pur poses fourtts pfesarrr,i might pohylew yHiykpleas siarzelrs al so i ncl ude

al kyl - et hyl ene oxi de/ propyl ene oxi de bl ock 10 copol yners, mhere t he bl ocks

may have par q&gﬁgpn ; B bl ocks.
The sque&g:ed ?ﬁgggf %l a1 le@ ?CO%SA&&M%& ggé %/reuzec:t%l?r reP5The

n n
pol yal k! eneénlgel ¥}85 j{ ‘8&@&%“%%3 H]e 8%0' DN58940 of 15 from
0.022 to B rnY, g%ﬁﬁ?ﬂe@&EIQlfrcﬁﬁ¥r @@dlvﬁtrqpnqgmﬂgneT@ﬂE¢Qk§UaIIy

corresponds to an average nolar mass (Ms,) of from 180 to 5, 000,000 g/nol,

pr ef er abl B/oif [HE @69p6@esﬂo’& 20Q ptavént %va%h%fLSﬁr e&o]@ﬂé‘o E&Qb{é c%'ﬂéco' S

have (M’ g I from or an OH
val ue Eé ﬁgfggh %Qh erabdF({ g%he?e 9?%93 ggggrred

pol yal I‘é?ﬁeo &5ra ‘?fées tzi}ee 8RES MY h&UFai"ﬂﬁb‘P‘? R rapgepeRffot ieve -

am nat i onro8-%olByarRy| ehaiegiejyolsi- ﬂTh%ﬂ§h§su§h¢y5¢ﬁnﬁﬁceanfamddﬂngv&hae of
from 0.5 honé33 sngekK&Hhindso tBeNbb324 (s typcdineeably from | to 150 KCH g,
corresponding to an average nol ecul ar wei ght (Nh) of fron1112 200 to 281,

pr ef er abl rom,t ani ne
conpon yhj aéﬁ %%9 gﬁ%%%ﬁosggﬁ%ﬁ%ﬁ' %ﬁﬁg ﬁ%ve uﬁ&ntﬂa %%Efﬁ 8& from
0to 78 B@ r(}ve fﬁon?’be#e&%% Bijomvéeu%t”“olf‘g
additives. 35 SU|tabIe sterically hindered phenols D) are in principle any
of the cBmpouwsdslhgveonresppnasokocastaweageenandr ataslseqs)) e fumkyso group
on the phesad jonor,iong. gﬁmﬁp'p%%feiaspﬁmtmd%swheéelws@olosg%@i erred are
those of the 40 fornula 45 2 3 DEC 2

20 Preferred polyethylene glycols have (M,) of from 180 to 50,000,

preferably from 500 to 25,000, or an OH value of from 624 to 2.2,
preferably from 224 to 4.5.

Preferred polyalkylene glycolamines are generally obtainable by
25 reductive amination of polyalkylene glycols. These usually have
an amine value of from 0.5 to 200 mg KOH/g to DIN 53240,
preferably from 1 to 150 mg KOH/g, corresponding to an average
molecular weight (M) of from 112,200 to 281, preferably from
56,100 to 374, calculated from the amine value.
30
As component D), the molding compositions of the invention may

comprise from 0 to 70% by weight, preferably from 0 to 30% by
weight, of other additives.

35 Suitable sterically hindered phenols D) are in principle any of
the compounds having a phenclic structure and at least one bulky
group on the phenolic ring.

Examples of compounds whose use is preferred are those of the
40 formula

45



8 R2 R3 HO 5 where: 10 R1 and R2 are al kyl, substituted alkyl or a
substituted triazole group, where RlL and R2 may be identical or dizfaeﬁgﬁtz,ml'
and R3 is alkyl, substituted al kyl, al koxy or substituted anm no.

Anti oxi dants of the type mentioned are described, for exanple, in 15 DE-A
27 02 661 (US-A 4 360 617). Another group of preferred sterically hindered
phenol s derives from substituted_bepzenecarboxylic acids, in particular
from substituted benzenepropi oni ids. 20 Particularly preferred
conpounds of this class have the formjla 25 HO CH2 CH2- C 0- R6- 0-- C
CH2 CH2 OH R5 where R4, R5, R?H@independently of one another, are 30
Cl- C8-al kyl which may in turn have ‘substitution (at |east one of these is
a bul kyd group) and R6 is a bivalent/ aliphatic radical which has froml to
10 carbon atons and nmay al so have g O bonds in its main chain. 35
Preferred conpounds having these structures are CH3 CH3 C0 0 11 11 40
~/ H-CHCH-C0-CH2-CH2 OCH2 CH2-O-CHZ CH2 OG- CH2--CH CH3 CH3 | C-CH3
CH3 OH CM€38%(|rganox(r) 245 from G ba-Geigy) 2 3 DEC 2004 9 CH3

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

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

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

substituted benzenepropionic acids.
20

Particularly preferred compounds of this class have the formula

R4 R7
0 O
) ] n (
HO CH;—CH;— C—0— R6— O0— C— CHo— CHZ—@OH

\

RS RS

where R4, R3, R7 and RS, independently of one another, are

30 C;-Cg-alkyl which may in turn have substitution (at least one of
these is a bulky group) and RS is a bivalent aliphatic radical
which has from 1 to 10 carbon atoms and may alsc have C-0 bonds
in its main chain.

35 Preferred compounds having these structures are

CH3 CHj
. T
/C 0 0 /C\_CH3
40 H CH CH;

~CHz CHz C-O-CHy- CHz-O-CHy- CHy-O-CHy- CHz—O—C—CHg—CHz—@—OH

CHj \

CHj3

45 (Irganox® 245 from Ciba-Geigy)



| CH3-C-CH3 - HO----1\\ /2-CHz CHz GO (CH2) 6-0-C CH2- CH2- (\ /}- Ol BHBEC- 2004
--- \~JCH3 10 /Q CH3 CH3 (lrganox(r) 259 from C ba-CGeigy) C CH3 CH3
Exanpl es of sterically hindered phenols which nay be nentioned are:
2,2 -nmet hyl enebi s(4-net hyl -6-tert-butyl phenol ), 1, 6-hexanedi ol 15
bi s[ 3- (3, 5- di -tert-butyl - 4- hydroxyphenyl ) propi onate], pentaerythrityl
tetraki s[$ c?x di -tert-butyl -4-hydroxy- phenyl)propionate], distearyl
3,5-di-t IJLI V| - 4- hydr oxy- benzyl phosphonat e, CHs
2,6, 7- trloxael phosphabi gycl o[ 2. 2. 2} - oct - 4c¥1| njgi:&yl
5. dl-tert/b | - 4- hydr pxyhydr oci nhamat e, 20_/

dl-teg = E’ J{; thiotriazyl am ne,

2' - gy dpgxy J-%H;‘?dér%gy é(ﬁg? &-{dgﬁt ﬁl) 5-chl oro-

3

3, 5-

2-(

benzotriazoke/ 2,6-di-tert- but yl - 4 hydr oxynet y\|/p tnol ,
1,3

4,4

, 5-tri rret/ﬁyl - 2, 4,6-tris(3,5-di-tert-butyl - ,F\ydr oxybenzyl )- benzene,

, 4' - met hgHenai;s( 2, 6-di -tert-butyl phenol), 2&;, CH;

3,5-di-tert-butyl -4-hydroxybenzyl di met hyl am ne *and

N, N - hexaifetlaybr®ecBb S - 8rdm diibheckibpi vl - 4- hydr oxyhydr oci nnam de. Conpounds
whi ch f@ve proven especially effective and which are therefore preferably

used are t byl th ert. 30 butyl phenol hexanedi ol

bi (3, 5- (ﬁ%“ %Sﬁtgg bﬁ%l ﬁe&jgﬁ%gﬂ%nﬁmg ree%y BPOBT offHS (“?‘Yg%%dg&“rt)m?s

pent aeryt tyI tetrakl s[3 (3, 5- d| -tert-butyl - 4- hydr oxyphenyl )propl onat e]

and the Irganox(r) 245 described above from C ba CGeigy, which is

parti cul @2y -satbpbieebidq 4Iinetajfrnwut$r|ar—ﬁﬁeijllpl£€ndlhe anglxidrats1(D) ,

whi ch maybike sugeds-dndietdtdyat{y_on gsmgﬁ qou§y@ Iy up to 2% by

wei ght, ﬁync%g%g.pﬁy g&ho eQrgQ fg %b¥1 Eﬁb yiytls aétl ular fromo0.1 to
t n

1% by WEIE%ht WP Bonposi ti ons A)
to O). SBERY HifreEdd h%ﬁ%ﬁ"@’ éndhawfpwtbw% ARYGEQNYar | y

advant agMYlPHO%%fFQ’}Wra? fhéntsioxesdi-pospbalricycdbi 2i2y2on  storage in
di f fuse |doghtd-pleetiprlol3ongdd-pert-adisyli-A-EpaFo088&% ccinnamate,

20 3,5—di-tert—butyl-4-hydroxyphenyl-B,5—distearylthiotriazylamine,
2—(2'—hydroxy—B'—hydroxy—3’,5'—di-tert-butylphenyl)—5-chloro—
benzotriazole, 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},

25 3,5-di-tert-butyl-4-hydroxybenzyldimethylamine and
N,N’-hexamethylenebis-3,5-di-tert-butyl-4-hydroxyhydrocinnamide.

Compounds which have proven especially effective and which are
therefore preferably used are 2,2’-methylenebis(4-methyl-6-tert-

30 butylphenol), 1,6-hexanediol bis(3,5-di-tert-butyl-4-hydroxy-
phenyl}propionate (Irganox® 259), pentaerythrityl
tetrakis{3-(3,5~di-tert-butyl-4-hydroxyphenyl)propionate] and the
Irganox® 245 described above from Ciba Geigy, which is
particularly suitable.

35
The amounts present of the antioxidants (D}, which may be used
individuvally or as mixtures, are usually up to 2% by weight,
preferably from 0.005 to 2% by weight, in particular from 0.1 to
1% by weight, based on the total weight of the molding

40 compositions A) to C).

Sterically hindered phenols which have proven particularly
advantageous, in particular when assessing color stability on
storage in diffuse light over prolonged periods, in some cases

45 have no more than one sterically hindered group in the ortho
position to the phenolic hydroxyl.



45 have no nore than one sterically hindered group in the ortho st:E)tD"cm 7004
to the phenolic hydroxyl. 2 3 DEC 2094 10 The pol yam des whi ch can be used
as conponents D) are known per se. Use may be nade of partly crystalline

or anorphous resins as described, for exanple, in the Encycl opedi a of

Pol ymer Science and Engineering, Volg 11, John Wley & Sons, Inc., 1988,

pp. 315 5p4s t t .0of ol yami de is refer bel ow 225C,
and prefe gb%}/o -t?ealﬁ%agg ‘W&.Egg% Pgiué%}? esémgre et yf ex§ﬁe?‘ﬁ‘§)¥ LhET

azel am de po y WrDT%trﬁ?Hee B’é %rﬁrd’egtaﬁéll?ﬁe%%rﬁéith@ﬁé resins as
dodecanedieiftd®edto 16381 §Xarpleni ABuRkie Gnvysildpedia of Polymer Science

bi s( p- am mﬂ:)ﬁbﬂlg;menylu)lgret\rwlne-l1dodemn&djeq;fmdeon§nd1rtd”te pBQ@PCﬁgBQani ned

by ri ngsoapegu MGheOhe 1t 264 ag;ﬂffiuntf Qrf X8R 18am@he POL yﬁ@éfeqlaﬁﬁg 10 g%oc -
sui tabl e jpel q«;gﬁg lﬁ terephthalic or isophthalic acid as" acid
I exarret hy

conmponent and trimet enedi am ne or 15
bi s(p-am nocycl ohexyl ) propane as di am ne conponent and pol yam de base
resi ns preprRd@sppicbpess mare podghewonarhyiene efeldmeidegbovenenti oned

Eol yMer s ml}dm‘qmztgly$e1ﬁél&rmfcam96ét |mya{elxﬁm§ahf&{éa deRle¥antdesniwai ch may
e mentp ane s
YN OGQMMIQE Q&S@% g}ﬂaﬁ&l nr?eq?gr%d Elharf acid. An

m no

hexanet hy ex

exanple o (? g%?lggi?ﬁé an':fj(} &t pﬁﬁ? Eseél’ ¥§g§Fb¥Ak’i1|n@n§8§%+‘|‘%c9’Faft under
t he name "ra&}ﬁ dEPY EX@‘Plz% GFhEPllélﬂltléHlaé’tB@Fy%ﬁ@éssuartébhﬁr keted by Du
Pont undePelypnigiggeare| hasddefr rerdpetiprldpavat i soplofhaliesecpol yamcdas i s
al so desceomsrhent bhe tabeeiARbkaRethPENedGahifg.odhe ratio of term nal

am no gsw%(ﬁﬁﬁQoE?é%Mqugrgpgﬁg U Q%h%ﬂ‘lgg EGRSS S g ?y%g?r%‘l g% ho

nmol ar rat € _proportion o de in
t he nol dliﬁgsecgfr‘?ﬁaggt ?L%Eo%&? glm‘firolﬁl.“% gt%rz‘%
pr ef er enc®FYTHM"51688 t%o@g‘efSQQ% BYMRRIEGHE, tb?é?‘éﬁabl y from 0 01 to 0. 08%
by wei ght. The dispersibility of the polyan des used can be inproved in
sone caskarticulemdpnbt ardbles @oayani@ed wardensat b menradded smde from
2, 2- di ¢é- Wl@»ﬁﬁﬁh@gybaﬁ&rzﬁ%agbbﬁ%@.ﬂpl HekaRifh het 9 fydrin. 40
Condensat o0 1 45854 ik die, TR, 1 QU CELC ihand  bi sphenol
A are compereiall'y, avai YR ocesses tRef r® rﬁf‘ ¢ al so
known to Fhe SRS Ig 8 RoYREt ™fragee a‘i%sBAéf AktlengesellSChaft under

t

he name Ultramid® 1 C.

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

The preparation of these polyamides is also described in the
abovementioned publication. The ratio of terminal amino groups to

30 terminal acid groups can be controlled by varying the molar ratio
of the starting compounds.

The proportion of the polyamide in the molding composition of the
invention is up to 2% by weight, by preference from 0.005 to
35 1.99% by weight, preferably from 0.01 to 0.08% by weight.

The dispersibility of the polyamides used can be improved in some
cases by concomitant use of a polycondensation product made from
2,2-di(4-hydroxyphenyl)propane (bisphenol A) and epichlorohydrin.
40
Condensation products of this type made from epichlorohydrin and
bisphenol A are commercially available. Processes for their
preparation are also known to the skilled worker. Trade names of
the polycondensates are Phenoxy® (Union Carbide Corporation} and
45 Epikote® (Shell). The molecular weight of the polycondensates can



t he pol ycondensates are Phenoxy(r) (Union Carbide Corporation) and? &50EC 2004
Epi kote(r) (Shell). The nol ecul ar wei ght of the pol ycondensates can 2 3 DEC
200k 11 vary within wide limts. In principle, any of the commercially
avai l abl e grades is suitable. O her stabilizers which nmay be present in the
pol yoxymet hyl ene 5 nol di ng conposi tjjons of the invention are one or nore
al kal i ne tal.sili.cates and/or al kaline earth netal .

gl ycer ophos ,hgpéis@?nw%ﬁ?’?o&ﬁf"é;caf RS 1§96 py2 ki tfhithe pF s rgidiad 1yf r om

0. 005 to ¥3HKABenBr 3RS dfdspataakes cular from 0.01 to 0.3% by wei ght,
based on the total weight of the nolding conpositions. 10 Al kaline earth
met al s whonHerha¥abpI Dy RMERT AY &od YrebRh P DY i) oiyb{?ﬁﬁééﬁu@%@

gl ycer e ef er abl ] ¢ci um.and in rticul ar, nesi um
Usef ul Ojc)gﬁﬁmagség gscalgn%mg? ?h%glrnéfﬁ%cs}ﬁ’ﬁa?ree acf{t‘f"pﬁ eF‘%’f%bﬁVaﬁgg‘ﬁesi um

gl ycer ophd apgtﬁ%d?b]rlcaﬁﬁfscla Q13 lkaldrangapriefetabl y nmagnesi um

si li cat e.9lmerrehPaphatess ipr ehevabs e fallpakbn2. @artiyh wektat , spidfeatbsyar e
those destrdnh@d0by to he. Fobyuleidkt 20dSin0BardidiRQr2@rwhaes 51 M ipS 3@n

al kal i ne el giet abas e I ' r.i ti a nesium 25 Xx
isan lﬁiaflri%@ 3y ﬁ%:efg,ltgfggfy%ggtﬁﬁ&liﬁh gmoi_clhtzlh %?Oéggghdé%m%lglﬁﬁﬁber
greater- than ar equar t'e 0. Sprate ¥ PrONeDd peiegabip e (PYWPSEnds are
advant age'difs ISy 1dSBHES ARd HarGepPRipRPiadem arpaprsfaraliyycals tublaedpr oduct s
have an averr@dgéiputar clmagnezéeunf UdeRsl tchapolfds mreprefieiabl y | ess than 50
m Pref ergheeriophgspeatd andhpreser &1 Maghblbl $h | 4 15268 pAOSLERINGSaYBY 35

Si |1 cat escardiar sl Cd Gl 6EL PORASRN AR 800 TRANRSLIM BLYCELqRgSPhat es.
Exanpl def the"f Y
char et Srfs st ST (A aRER, 19tk 6 aR =Rt A PSP Sesenen by

respect i VElS foX8U¢8nt ent of CaO and MyO, respectively: from4 to 32% by
wei ght, preferably from8 to 30% by weight and in particular from12 to
25% by weight, ratio of Si @& toxCafdandnSi{® to MO respectively (nol/nol)
from1l.4 to 10, preferably from1l.4 to 6 and in particular from 45 1.5 to
4, bul ¥odgnsid.y: from 10 to 80 g/ 100 nl, preferably from10 to

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

25 x is a number from 1.4 to 10, preferably from 1.4 to 6, and

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

30 The compounds are advantageously used in finely ground form.
Particularly suitable products have an average particle size of
less than 100 um, preferably less than 50 pm.

Preference is given to the use of calcium silicates and magnesium

35 silicates and/or calcium glycerophosphates and magnesium
glycerophosphates. Examples of these may be defined more
precisely by the following characteristic values:

Calcium silicate and magnesium silicate, respectively:

40 content of Ca0 and MgO, respectively: from 4 to 32% by weight,
preferably from 8 to 30% by weight and in particular from 12 to
25% by weight,
ratio of Si0; to Ca0 and Si0O; to MgO, respectively (mol/mol)
from 1.4 to 10, preferably from 1.4 to 6 and in particular from

45 1.5 to 4,

bulk density: from 10 to 80 g/100 ml, preferably from 10 to



2 3 DEC 2004 12 40 g/ 100 m, and and average particle size: |less t%anﬁﬁﬁ)olﬁg!!
m preferably less than 50 M Cal ci um gl ycer ophosphat es and nagnesi um

gl ycer ophosphates, 5 respectively: content of CaO and MyO, respectively:
above 70% by weight, preferably above 80% by wei ght residue on ashi ng:
‘from45 to 65% by weight nelting point: above 300C, and 10 average

particle size: less than 100 pm pre*%rably |l ess than 50 m Preferred

| ubri cant 40 I/ 1RRi BA, nayd kndpeseate iprittie lepbdieg lesemasht iohwf t he

i nvent i onpegeranlyadesnt shaf swpuho 5 15 [l acuna], preferably fromO0.09 to 2
[lacuna] and in particular fromO0.1 to 0.7 [lacuna], at |east one ester or

am de of t nsat.urated _aliphati.c carboxylic acids having from
10 to 4 %%f%%{{lmégtﬁgﬁg{éog?%ﬁp&%ﬁsyaPSdPﬁD%SHBmZEEX%‘F O$PBAESS Wit h pol yol s
or with>sEtiReftededliphatic al cohols or amines 20 having from2 to 40
carbon atedmtergr efefabl ynd Myd,2 reepéctirdign abboas7 0PMHWWWeligan, et her
derijvgd fpﬁémalammbﬁoa@d%ﬁw QBegRKi de. Tge car boryl ic acids gay bF mono-
or di basi fag%ng e i dBY e i oned are, pelargonic acid, palmtic
aci d, Iauf‘ieS acl d, §§%h§ ari_c égi ageﬁ)%degaﬁgéﬁg}:c aci d, behenic acid and,
parti cul aﬁ“?@t”ﬁlr é’f’éf‘_br%? ed0’cr @MY, capric acid and al so nontanic acid
(a m *PupeeTHIS PREViaLE dSidvavilagsf tan 300 gm4Oprefdmblat dass . tikhe

al i phati c5@lyeohol s may be nono- to tetrahydric. Exanples of 30 al cohols
are n-butanol, n-octanol, stearyl alcohol, ethylene glycol, propylene

glycol, n I en yt hri.t ol and preference.is given to
gl ycer ol gﬁ@ é:)nétc.lag%%l%?'?torgld . Tﬁ‘e&g{li%ﬂ‘?’aﬁ? PRRPRRS ?Ra hﬁ’emﬁgﬁb@gto

tribasi c. CEMAHPIEETE OF nbe 1MyENEien sty YraAMABNt 219y PN &R A ne,

propy| dAelilagHned,, FERaRBAIMN dxoni ArdPetarid [diaE6rair areheny ppatiaelaand

parti cul afrompriefletente’i plagiwen ,t ateldadiernedi astoe @thmide of

hfexamet Pykgmdat@ral Be. un.g@wx%&{%ngw A(uiotorc%fr%&? i%sfgfird% %91? hare

gl ycero i ol tr et hy] enedi amoni upt di'st ear at e,
40 gl ycercl)lt%?%gga%b?gt%?ﬂﬁ’ é%?(k)ﬁ %‘?{lfafﬁr’roa_e,e 1 rc&m%ﬁ Peirenat e and
pent aer yt BT &i° yé’tllsagfe‘é’r’ﬁ? atprated Adphaddsi pLeORJIuSE ANKRRS es of
di ffer@ﬁt haeing £rom dntedetd carbest atemsomsiededably hfrom deso bncarbordesir ed
m Xi ng raétens 4®r with an ether derived from alcohols and ethylene oxide.

The carboxylic acids may be mono- or dibasic. Examples which may
be mentioned are pelargonic acid, palmitic acid, lauric acid,

25 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).

The aliphatic alcohols may be mono- to tetrahydric. Examples of

30 alcohols are n-butanol, n-octanocl, stearyl alcohol, ethylene
glycol, propylene glycol, neopentyl glycol and pentaerythritol,
and preference is given to glycerol and pentaerythritol.

The aliphatic amines may be mono- to tribasic. Examples of these

35 are stearylamine, ethylenediamine, propylenediamine,
hexamethylenediamine and di(6-aminohexyl)amine, and particular
preference is given to ethylenediamine and hexamethylenediamine.
Correspondingly, preferred esters and amides are glycerol
distearate, glycerol tristearate, ethylenediammonium distearate,

40 glycerol monopalmitate, glycerol trilaurate, glycerol
monobehenate and pentaerythritol tetrastearate.

It is also possible to use mixtures of different esters or amides

or esters combined with amides, in any desired mixing ratio.
45



2 3 DEC 2004 13 OCther suitable conpounds are pol yether polyols and 3 DEC 2004
pol yester pol yols which have been esterified with nono- or polybasic
carboxylic acids, preferably fatty acids, or have been etherified.

Suitabl e products are available comercially, for 5 exanple Loxiol (r) EP

728 from Henkel KGA. Preferred ethe derived from al cohol s and et hyl ene

oxi de hav the f.orpula 10 Rd (CH2 0), Hwhere Ris alkyl having from®6
to 40 carﬁtblheréts&%f‘gﬁa ROTROWKS pRE cRIYRieat BPlyhbh and pqineéster 1. R is
parti cul aPPiyPriemdighl have s gsbdr CiedChd thambyoal @olellybdSia th n - 50,

obt ai nabl eacmRyErici abliysf rome BASH1astitensakie! ) oAThawkDpeshe Novel nol di ng
COMPOS t | 661201 OB E8o1d WBloh s 56D, MRLALE B, S5ably f£om 0. 001 to
5% by I%%mpl%a{}'Eng&@gﬁf(yj ?/p%%“g aﬁ%} vraomag_%lccf)‘“é“es‘%lsg %ﬁeﬁ{g‘?ﬁ and in

particular from 4l ani ne-f or nal dehyde
condensate. This is preferably a crosslinked, water-insoluble

preci pi t af¥oferreshdehsas edémiveidnélrymda Miated sf anm edihg ol akid@tidyOf

f or mal dehyke fqrmiebanmi ne is preferably from1.2:1 to 10:1, in 25 particular
from1l.2:1 to 2:1. The structure of condensates of this type and processes
for thg' r preparation are found in DE-A 25 40 207. The novel nol ding
conposi Pi ons nay conprise f FOmM ©20682 Vo Hop by 30 weight, preferably from
0.001 to 0.8% by weight, and in particular fromO0.01 to 0.3% by wei ght, of

a nucl eatvhereagents adkyltompamentrbh. ¢ Rassioblarbus! £adnisndnagdgnis f € any
known conpetiils, greateXadidf or3agliRl &4 Ne cyanurate, boron conpounds, such

4 Otey r@htd . R e Y 2
it hal ogyart hé icnser v RetBEIbLy € S0 ke JRECAGERAN schal ()
or brafc (J?dh pol yggyrr@?W €, CRATRFC a7t hégemshall agnbuhess kR AR

nucl eati ng“action. 40 Talc in particular is used as a nucl eati ng agent and
is a hydrated magnesiumsilicate of the forrmula My3[ (OH) 2/ Si 4010] or

MJO. 4Si Q28 nokeilS mbedieg MR st REERs | AN ohBYE LOSEId L Rt €204 Ws a
triclini Cwef@ﬂ?ﬁ'p'r@k@r%lf hady %.ﬁbi/s%oalS%Stbryu%g:%I?t ,a%%r%icularly
20 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
condensate in finely divided form. The molar ratic of
formaldehyde to melamine is preferably from 1.2:1 to 10:1, in
25 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.

The novel molding compositions may comprise from 0.0001 to 1% by

30 weight, preferably from 0.001 to 0.8% by weight, and in
particular from 0.0l to 0.3% by weight, of a nucleating agent as
component D).

Possible nucleating agents are any known compounds, for example

35 melamine cyanurate, boron compounds, such as boron nitride,
silica, pigments, e.g. Heliogen® Blue {(copper phthalocyanine
pigment; registered trademark of BASF Aktiengesellschaft), or
branched polyoxymethylenes, which in these small amounts have a
nucleating action.

40
Talc in particular is used as a nucleating agent and is a
hydrated magnesium silicate of the formula Mg3[ (OH)»/8140;19] or
Mg0-4810,-H;0. This is termed a three-layer phyllosilicate and has
a triclinic, monoclinic or rhombic crystal structure and a

45 lamellar appearance. Other trace elements which may be present



45 | amel | ar appearance. Q her trace el ements which may be present )23 ﬁL'(EELEBM
2004 14 are Wn, Ti, C, N, Na and K, and sone of the OH groups may have
been replaced by fluoride. Particular preference is given to the use of
talc in which 100%5 of the particle sizes are < 20 .m The particle size
distribution is usually determ ned jhy sedimentation analysis and is
preferably. <20 00% by._.wei ght 10 <TI0 arnB9% by wei ght <5 di nB5% by wei ght
<3 n60% ﬁrem"%‘ghﬂazém:yﬂ% bbgwgv htr PSdpEBRticeS We OFi §reype mave have

commer ci 98" &FRILPERE LaflvPEideTalc |.T. extra (Norwegian Talc Mnerals).
Exanpl es of fillers which may be nentioned, in anpunts of up to 50% by

Wi et s e eanmon. 1Lbers Pt el i ok ool ae P AN R L WB0RCT sy
for exanp) e, hbeegse& I'n s'?,'hesf of m of* g?{‘gésfﬁmﬁﬁa?%?e n‘g’rﬁ/ﬁf\?@%i‘%d/ or
gl ass fildmelftato¥i A BHEAoPB et igieasatipR apralys iva@adf £9m | ow-al kal i E
gl ass and®Pifd@ragle: di ameter of from5 to 200 pm preferably from8 to 50
m After 25 they have been incorporated, the fibrous fillers preferably

have an avey age | epgdsh 13f nggfp%o. 05to 1 m in particular from0.1to 0.5
pm  Exggml &3, %‘ ot heggsyi tabl illers are cal ciumcarbonate and 30 gl ass
beads, preferably in groandSt8Pm or mixtures of these fillers. O her

addi ti ves® whi &R nay M¥nt'EdARE are anpunts of up to 50% by weight,
preferably fromO0 tcMOKybyenwghght, of 35 inpact-nodifying polyners (also
referred ¢ o 2amow asssl ast qg@gﬁg pol ymers or el astoners). Preferred types
of such el astoners are those known as ethyl ene-propyl ene (EPM and

et hyl ene-propyl ene-dj.ene (EP 40 rubhers. EPM.rubbers generally have
pract i g%lilpl{?d%étfegffd s &&,5’8%‘50?fﬂf§?erc\%ﬁébéa%"@ﬂmlﬁuBEe‘gs‘-‘Waﬁsve from 1
to 20 doubl®e B&h88 PRTvESGancipberiinesass)45 15

Examples of fillers which may be mentioned, in amounts of up to
50% by weight, preferably from 5 to 40% by weight, are potassium

20 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
glass filaments made from low-alkali E glass and having a
diameter of from 5 to 200 um, preferably from 8 to 50 um. After

25 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.

Examples of other suitable fillers are calcium carbonate and

30 glass beads, preferably in ground form, or mixtures of these
fillers.

Other additives which may be mentioned are amounts of up to 50%
by weight, preferably from 0 to 40% by weight, of

35 impact-modifying polymers (also referred to below as elastomeric
polymers or elastomers).

Preferred types of such elastomers are those known as

ethylene-propylene (EPM) and ethylene-propylene-diene (EPDM)
40 rubbers.

EPM rubbers generally have practically no residual double bonds,
whereas EPDM rubbers may have from 1 to 20 double bonds per 100
carbon atoms.

45



Exanpl es whi ch may be nentioned of diene nonomers for EPDM rubbetd Bie 2804
conj ugat ed di enes, such as isoprene and butadi ene, non-conjugated di enes
having from5 to 25 carbon atonms, such as 1, 4-pentadi ene, 1, 4-hexadiene,
1, 5- hexadi ene, 5 2,5-dinethyl -1, 5- hexadi ene and 1, 4-oct adi ene, cyclic

di enes, such as cycl opent adi ene, cyg ohexadi enes, cycl ooctadi enes and

di cycl op o g gne, maal sg al kenyl norb(%r enes, such as

5-et hyl i déne- 50} ornen BB A nesh 8204 h e p JIisHErS for EPDHM

2- net hal I‘SH %rﬁo?ﬁ%r?mgéﬁﬁdzd}%roﬁéﬁw as- hryengened hutddiene,

tricycl odio®nesnivartrdsiignget hyving dyomop5t@. 25 Garbpn 3ténglecadhens, or

m xt ur es lofd-phesedidief aranaexadigiajen, 5Qhexadiene,

1, 5- hexadi @ngipeehiyli [SI c cy t adi_ene.
di ene conjg er&La, ?L é?ta %%IEM%?E%E%%% or ef 2e)(r:a%({#l‘g-} %&8? e C?ienegwtysﬁﬁ

wei ght, i RUI &1 5 TYYo° e\ﬁ@lsghfyc daRreheANdI5 total wei ght
of the rUbSECIOPPEITANSer 4nfeg 1% s keavanprkor naneist edueh t45 ot her nononers,
e.g. W tdreghydidgne{drerdrbarnghat eés-buniyllidénet Imatbplrhenesters, or with
(et h) acradmenhd e sy 1-20-rcapok yieRs Saraf zexlfabgessewr 115 e3t-e68nde @) acrylic
aci d afe® +r3R9LNEH; SheuIp s%hpsng Thad YR S0 46, ruews my al so contain
nmononer s hayi ups ese € groups are

pref erably %I r?(gsgragg%g% g)r Rto THeE b SBy B ‘?ﬁfn%fa E?h%l‘?ﬁ’ Menoner

m xture, YorGfER 1‘?1%‘?/1%&%%56%9‘%‘?%%?“%{95W)P mndadicyelogentadione.

CHRS- m?@ﬂyweqmmommmmnbma 1 €QRe flerEhily ) frd@Ho-.sCHR9 0 35
(1) wher &0R6 byowRighiay erhpdregen £ flokyh Bavendhy keyit | Wi LRbR0PLe at ONB,

and mis mallnheg@mtfdpmhg tepdr. 9 is an integer fromO to 10 and p is an
integer fromO to 5. 40 to R8 are preferably hydrogen where mis 0 or 1

and g |sE;lEy Th corresi’p d| ng conpounds are al |yl % yci dyl ether and vinyl
gl yci dyl EheF UPRTEY died DM REST IEREL D rifitn ofherrROnRmeayisi ceadid/ or 45
net hacryI“P(Fheglléiz%dlﬁlav(lnl‘?@héﬁ@;‘oyl@fr%p@ltho(mekfa)rqﬁreflgbyestgnjs, acryliahe and
gl yci dyl (mstthaeryybamides.

20

Copolymers of ethylene with esters of {(meth)acrylic acid are
another group of preferred rubbers. The rubbers may also contain
monomers having epoxy groups. These monomers having epoxy groups
are preferably incorporated into the rubber by adding, to the

25 moncomer mixture, monomers having epoxy groups of the formula I or

I1
/\
30 CHR8=CH—(CHj ) y— O—(CHR? ) g— CH— CHR® (I}
CHy=CR19— COO— (—CH3) y»— CH— 9
2 (—CH3z)p— CH—CHR (I1)
0
35

where R® to R10 are hydrogen or alkyl having from 1 to 6 carbon
atoms, and m is an integer from 0 to 20, g is an integer from 0
to 10 and p is an integer from 0 to 5.

40 R6 to R® are preferably hydrogen, where m is 0 or 1 and g is 1.
The corresponding compounds are allyl glycidyl ether and vinyl
glycidyl ether.

Preferred compounds of the formula II are acrylic and/or
45 methacrylic esters having epoxy groups, for example glycidyl
acrylate and glycidyl methacrylate.



2 3 CEO 2034 16 The copol yners are advant ageously conposed of fro@ﬁ@{toz[}gl,
98% by weight of ethylene, fromO to 20% by wei ght of nononers havi ng

epoxy groups, the remai nder being (nmeth)acrylic esters. 5 Particul ar
preference is given to copolyners made from 10 from50 to 98% by wei ght, in
particular from55 to 95% by wei ght, 6 of ethylene, in particular fromO0.3

to 20% byr wei ght of ]?q%yci dyl. acryl ojlte, and/or fromO to 40% by weight, in
parti cul arcf FERPMELS S0y HeA AUS 1Y oPOPSRAE AEONAZE Hoatd8% Bnd 15
from 1 t 369 b9f vRigHene, nfpamtd il 0% bpwailytto o40fohymens @alingof

n-butyl @poxlyagecwrsl/ dhe2 remhyhdexHeiagr yhete)acdyler psedsyred
(nmeth)acrylates are the nethyl, ethyl, propyl, 1isobutyl and tert-butyl

esters. i .._conmpnoners which be used are vinyl esters and
vi nyl & ﬁ;égfs@.%q'ﬁ%lseé%eﬁ%%ﬁgggoﬁ%@%& t&%&?%%%@%ﬁm%e prepared by 25

processes known per se, preferably by random copol yneri zation at high

pressur e fxem 80 eVt 4k thanpergbur ein Appropulat e qp06ESEESIFH &y Wekhknown.

Preferred el astonerss ak&gléng) ude enul si on pol ynmers whose 30 preparation

is described, for gxamphe; Blagkl gy;in, t nogr aph " | si.on

Pol yreyj zat i on". Tg%r_g?g%:gi: i;e(%s aﬁdﬁ'%a‘f%l{p%t sg?’v\)%ig’é% e %gyﬁégﬂl are known
‘p

per se. In principlée i%l e to use honpbgeneously structured 35
el astomers or those with a shell structure. The shell-type structure is
det er mi nédomi At e 40% &y beighe, seygencecofandtidn on1ofot hes ivydiveignel

nmononmers. The nor phal a@ycodyl heudakygrLise ] Sang?l S0 affected by this sequence
of addition. 40 Mononers which nmay be nentioned here, nerely as exanpl es,

for th par gt i f the rubber fraction of the el astoners are

acryl afsesﬁgfog'ughé‘%sgdr}%- %’G{t VF’*&@Fyl Ht P3IXACBIE AR tactlt dtve veight,
correspondi ng met h&dr Praveel Gy IsGeaanefer arethyobexie acaydateal so mi xt ur es
of these. These nononers nmay be copol ynerized with 45 ot her nononers, such

as styremzheacpyéerded |(@eth) Ayty Rt Sranthd mathy1l, e2Qd 1Hrobda,
isobutyl and tert-butyl esters.
20
Besides these, comonomers which may be used are vinyl esters and
vinyl ethers,.

The ethylene copolymers described above may be prepared by
25 processes known per se, preferably by random copolymerization at

high pressure and elevated temperature. Appropriate processes are
well known.

Preferred elastomers also include emulsion polymers whose

30 preparation is described, for example, by Blackley in the
monograph “Emulsion Polymerization”. The emulsifiers and
catalysts which may be used are known per se.

In principle it is possible to use homogeneously structured

35 elastomers or those with a shell structure. The shell-type
structure is determined, inter alia, by the sequence of addition
of the individual monomers. The morphology of the polymers is
also affected by this sequence of addition.

40 Monomers which may be mentioned here, merely as examples, for the
preparation of the rubber fraction of the elastomers are
acrylates, such as n-~butyl acrylate and 2-ethylhexyl acrylate,
and corresponding methacrylates, and butadiene and isoprene, and
also mixtures of these. These monomers may be copolymerized with

45 other monomers, such as styrene, acrylonitrile, vinyl ethers and



with other acrylates or nethacrylates, such as nethyl nethacryl @t$,[oget W
acrylate, ethyl acrylate or propyl acrylate. The soft or rubber phase (with
a glass transition tenperature of 5 below OC) of the elastoners may be the
core, the outer envelope or an internediate shell (in the case of

el astonmers whose structure has nore t_}1an two shells). In the case of

el astoners, .having rmore than one sheéil is also possible for nore than
one shel"fltt'bol’jéego%ﬂé]é&eéf oR ’F%M}ifrrniﬁégér q@ch fasometbyl nore hard
conponent®eihgicely lgkas stattaiisatiphatd erpayat aceglakove pO&)yRrrynyesved,
besi des the rubber phase, in the structure of the el astoner, these are

gener al | yryy eRatedr Pyl 3{;&(&5% Ivlngch ﬁe?ﬁgc{ ans r]énon rs i}trenef.le

acryl ongtrlle ‘? % q’f{éiom

acryl at 25 Pethat aSEWSag‘aﬁePﬁy'Fh%lcﬁ%ﬂeat éhee‘ﬂﬁﬂr &ovelere or

met hyl ne‘frha?é‘r pR&eEDe edéselhebin tihe icosal s plosgiobeesheiese 0 use

rel ati vel stsmalulrephapandieontanf twd hatela@yOnNoAetise 3Bel bf hafadtomees

advant ag?ﬂ*ﬁdg“m&@@?tl@ﬁ%et 9hise ﬁdﬂﬂsS'aQeopQJ)y%Tqﬁh \gltgllg dag " gagtive

groups a it_s r i S type are epoxy, am no

and am&es%r?)uﬁso B g §I so%;(%gg?l orPgﬂ rgupg‘ﬁgg whi ch nay be introduced by

conco ant use of nononers of the formula 25 R15 RI6 | | CHR2= G -X-N-C -

R17 30 1119 angeps: "RIS lardhgdmpomentor (@1tB4gddky|trand3itRiG i s hydrogen,

Cl- C8- al kydmparaanyes abowearbpPculafe ﬁlﬁeﬂy{fedRlﬂedﬁieIQYQBé’gﬁfbbegl fd0s al kyl,

C6- CL2- ar e s%&é& RS che Cladfnleky knobe Qrignatyly %regag%aed wi th
i s a c é

substit ut CSO 1"19:!. n ?nI’OOU r emg gy
Cl- C10: ?It@l en 9 %.i f en RSNSTS: DR 5064 1gTHlonitrile,
1 thacrylonitri ethyistyrene, p-methylstyrene, or acrylates
or methacrylates, such as methyl acrylate, ethyl acrylate or
methyl methacrylate. Besides these, it is also possible here to

use relatively small proportions of other comonomers.

20 It has proven advantageous in some cases to use emulsion polymers
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

25

R1S Rl6

CHy= C—X—N—C—R17

@]

30
where:
R15> is hydrogen or C;-C4-alkyl,

35
R16 is hydrogen, C;-Cg-alkyl or aryl, in particular phenyl,

R17 is hydrogen, €;-Cjg-alkyl, Cg-Ciz-aryl or -ORI18

40 R!® is C;-Cg~alkyl or C¢-Cio-aryl, if desired with substitution by
O- or N-containing groups,

X is a chemical bond, C;-Cjg-alkylene or C¢-Ciz-arylene, or

4s



11 -C Y 5 The graft nonomers described in EP-A 208 187 are al so &di bl &3
for introducing reactive groups at the surface. O her exanples which may be
mentioned are acrylam de, nethacrylam de and substituted acryl ates or

nmet hacryl ates, such 10 as (N-tert-butylam no)ethyl nethacryl ate,

(N, N-di net hyl ami no) et hyl acrylate, (4 N dinethylam no)methyl acrylate and
(N, N-di et hyl am no) et hyl acrylate. The particles of the rubber phase may

al so have been crosslinked. 1% Exanpl es of crosslinking nononers are

1, 3- but adi ene, divinyl benzene, lidi al | yl phthal ate, butanedi ol diacrylate and
di hydr odi cycl opent adi enyl acryfate, and al so the conpounds described in
EP-A 50 265. 20 It is also possible to use the nononers known as

graft-ld rkj.n [ rs.hayi t Qr._npre pol. i zabl e
edgra ﬁ IQE%F g??%l*%ereﬁtE?a%é%g%dﬁgnﬁr?h%{?ﬁﬂ%ﬂ%égﬁiﬁtion.

doubl e nds |
Pref erenc€’i " f%éﬁ?%9¥ FRECHEES FEURSs 8t otHFdRen which at | east one

reactive group polynerizes at about the sane rate as 25 the other nononers,
whi | e t htbeneexamebdd waighompy (9 ne@@dbh¥@ agd Qp§lamiqs, exanple,
poltyrrer! ZRlthhcsl 0th{d<L and guspﬁftﬂéatMaxryléﬁ@s CHI{ En%rtg%r%ﬂ%l@f seahlon
rates Ve ri.s B I n ortion_of unsaturated ‘double bonds in e
rubberi.gc5 Iafes Air? ?ﬁ%? hsEhp a?&ﬁ?‘g)?ﬁﬁ% JEAPPSEY 0AtY a rubber of this type, at

| east sonfe'JodoFethE AFBEE) §EBBh Rt et (N N 1Haethpbarireathdt h t he
graft noWedpsetand ditnicHent krlamigrdethiyl eactHaatighase grafted on has at
| east some degree of chemical bonding to the graft base. Exanples of
graft-1iniiengafProTe S0k hbhi-gbbP & Hae HQ?%FSY& hava SOG4 aéfys%giﬂké

|
| | L 6 thylepigal] { ur at ey i
groups; g '}ﬂcaﬁnﬁﬁgbfg% gt{ﬁo%slyl.hk‘fﬁé q{nc?no(?rréalrlgyﬁ}.{%g %%%,utl%gggfsleaﬁrgﬁ §| (r:r:{ eg?g, '

aci ds, for. exa , r e, i i

di al | yl fc[h‘r"’éf’é{ ?“%?{E'didéﬁﬁg,ﬁi@é%?ﬁt&r Bﬁ%ﬁﬂ%ﬁé%oﬂﬂégﬁ&ﬂﬁ%@nﬁonom |yl
conmpound<ihyAredicyc inreatpdronyt artivdatepesidieslschabe tompaunds a wi de 40
vari ety cfesgrhbedsin tEthlae 5§r 265-1 i nki ng nononers. For further details
reference may be made here, for exanple, to US-A 4 148 846. The proportion

of .t hege 1l A3shifi SLJBAATRE Suld GAMBBRGHAL: Diclim 42 GERALALLYHR Lo 5% by
Ve O, SCRLE01 s 0! IO LD ok Pl L Alkse DRSEH, 00, B e 2013
19 ’ 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
25 the other monomers, while the other reactive group (or reactive
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
30 of the double bonds present in the rubber react with the graft
’ monomers to form chemical bonds, i.e. the phase grafted on has at

least some degree of chemical bonding to the graft base.

Examples of graft-linking monomers of this type are monomers

35 containing allyl groups, in particular allyl esters of
ethylenically unsaturated carboxylic acids, for example allyl
acrylate, allyl methacrylate, diallyl maleate, diallyl fumarate
and diallyl itaconate, and the corresponding monoallyl compounds
of these dicarboxylic acids. Besides these there is a wide

40 variety of other suitable graft-linking monomers. For further
details reference may be made here, for example, to US-A 4 148
846,

The proportion of these crosslinking monomers in component D) is
45 generally up to 5% by weight, preferably not more than 3% by
weight, based on D).



Some preferred enul sion polymers are |isted below. Mention is mag ealE eLLJ’l
firstly of graft polymers with a core and with at | east one outer si&

and the follow ng structure: 5 10 Mononers for the coreMononers for the
envel ope 1, 3-But adi ene, isoprene, Styrene, acrylonitrile, n-butyl acrylate,
et hyl hexyl (net h) acryl ate, where apprlgpri - acrylate or a mxture of

t hese, at i [ QURS wher e i ate together
W t hdesc%E bﬁ%éﬁﬂeﬁf}é& B |pndlym ASnBt S ﬁ?{ éia% g WortEMtios) yfrers whose
structur & Ssh%'? e“!’tnr? AtYoRE %*Weq'q POLYMPES K Fossrel end ¢vitde ahohegeneous,

i .e. sin§Pe-shesT shed lelaadt e rfo limednfr shrdgt3ireut adi ene, i soprene and
n-butyl acrylate or from copolyners of these. These products, too, may be
prepared _hy concomitagnt use of crosslinking nononers or of nononers having

reactive| gr oupond@@rehéoel tis¢ armeres D) descmd@eﬂeﬁayfca& &Qxebenpéﬂ@@é ed py
oy h r

o R S 5 T TR ]
pol yur et hangs,atas o gc&i@ E h;v ?1,'6\ e §gen$£$i%¥&)rép \ 117
664, for W@{H”a%prb 385{?? 'Is %%‘Ei)ed%h s 8f {he

Rfer ch

r ubberio {¥RES 11in¥iG n 0siTi0Ns of the invent{on
may al so-conpttse—other—eonventio DM' Mi tives—and-processing.aids  Mrely
by way of exanple, nention rmay be nmade here of additives for scavengi ng

f or mal de o) de,scave rs I asticizers, couplin ent s, and
pi gnent sq}‘{’“"jfgle’:glé1 4 rtda%g% SHYARRA t‘&\? ) ‘Fﬁ"s’:"‘tfﬁ f“gr%Stl'@éht?%él phedd t hi n

the rangé®f FBW?bS‘gGPStS& 560 BY WS d’i?ﬁ"ogﬂr'ﬁ@mﬂﬁ')vl di-®g ednpbesiatiedds of the

i nventisoflagyorenpmaste faom tohporedien:, BSTEbﬂMJ@edndm-tBL&)ﬂntablf:?la\eé ght of
conponentes Aromocopdlymerenvd tiesds. phekerpbbdudisQmedl, pidy e brajha
wei ght, %@dcbﬂcéﬁhﬂﬁﬂﬂ'd%ﬁléf éf&ggﬂlnqgﬂ tﬁb&oﬁéﬁ& Wﬁbgptmoﬁghéyg ﬁg# | metal

corrpoundfr@gg(__% a%% aline earth netal “conpoun e may generally %e made
of any of the J e ‘earth netal cations and/or alkali netal cations,

preference being given to 45 |ithiumcations, sodium cations, potassium
cati oren TRRASLAPESNARS PAt PBRGTIiEd TBPCa290 /o (Prepared by other

conventional processes, e.g. by suspension polymerization.

Other suitable elastomers which may be mentioned are
thermoplastic polyurethanes, as described in EP-A 115 846, EP-A
25 115 847, and EP-A 117 664, for example.

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

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

35 generally within the range from 0.001 to 5% by weight.

The molding compositions of the invention may comprise, as
component D), and based on the entire weight of components A) to
D), from 0 to 2, preferably from 10 ppm to 1.5% by weight, and in

40 Particular from 0.001 to 1% by weight, of an alkali metal
compound and/or an alkaline earth metal compound.

Use may generally be made of any of the alkaline earth metal
cations and/or alkali metal cations, preference being given to

45 lithium cations, sodium cations, potassium cations, and calcium
cations.



For the purposes of the present invention, alkali netal conpoundszaasau 5
al kaline earth netal conpounds are those inorganic or organic salts which
give an al kaline reaction in aqueous solution or suspension. 5 Exanples
whi ch may be nentioned of inorganic salts are carbonates, hydrogen

car bonat es, hydroxi des, oxides, and hosphat es, particul ar preference
being given to al kali netal carbon&at’es, such as potassi um carbonate and
sodi um cdrBohaeePUERPISE R BEE BT FEginiievent tan ard kall & otetiadt @smpbugds C12

al cohol s,andphékal tnesarahdmetibl scafponanboxyé i thaael dachganing orr epy2ni® 12

carbon atsaI®s PRLEH Yilvar apr el REEIHE rlabBgodi MEhduRobkt £G4 ASion BXal ates, and
tartrateg,shanEaghicul ar preference is given to alkali netal hydroxides,

especi gl |y potassi um hydroxi de and sodi um hydroxi de, which are preferably

added i'n the formof an aqueous solution of from10 to 70% strength,

pr ef er abIEFaMPYRE 40h 1 GO% Servenfiienednef prepgarninygsa0ts harePOM nol di ng

conposi t icarbpnatels | Hegirogey berbmiseed hpdréogRid)ebxisd, tdy carbon bl ack.

The t her Eispahtés MitiGutaiosd 4d:QR8e Obe 1A d1 SEBORLAI. naLepar ed by

m xi ng the, eoaRepents i .8 Eggggsriugnnom gertse nd .25 det %!9 ed information
"5 ThéFefs E8ERRPILS itk SLORPB Ao 4. -

in this, connectiron is erefrore unne

advantageously m xed in an extruder. In one preferred formof the

pr epar at iEFPeBRPOhaIgaBie aalitalae aluhkobatgmpradpChal g, atoompamnt (s) O

and D) mmpheprdheeablandeal®sappldatorly1ioomeidmerahyr eréw A he pell ets of

A), 1Ol | catbolyar & [ yr@l cul Br QIASEBE SEld L4 GO A BL 1S added

into the oﬁaﬁ%&@?'%ﬁ& |t<:c11j;§§%?é) by nmeans of a solution, preferably an 35
0 . [ y

aqueous_ sol ution s usua has a solids content of fromO0.005 to 5%
preferdably from0.1 to 1% The thernoplastic nolding conpositions of the
i nvent i orf F&YEuRaY RYSheFescpr bperivenpiof allealiame:talls bydowwiatatsi, st ati ¢ [ si c]
40 char giespecantil hawe: aseiymghpdrdiclenahd st 6didm thydrsRose Ngs/Hiew APk d
dreggzi t fﬁretfg/gtgpy aCHcﬁerHE_r ghé Ofbxarnfré,ff tgﬁggéﬂé‘c?ysdgo@ﬁﬁg Rt %%in{‘g%l to.
p SSi ng, S [ Sul
use aszé:rh:%znPl)hnI%gicngjsrtfe;\ g,gbyip%e&r §i°| go %éé) sgeraern&ﬁgél‘%}}éﬁ SFeBRAMYe. 45
pbsitions, and these may be metered in
together with the carbon black.

The thermoplastic molding compositions of the invention are
prepared by mixing the components in a manner known per se, and

25 detailed information in this connection is therefore unnecessary.
The components are advantageously mixed in an extruder.

In one preferred form of the preparation, component B), and also,
where appropriate, component(s) C) and D) may preferably be

30 applied at room temperature to the pellets of A), followed by
extrusion.

In another preferred embodiment, B) is added into the
thermoplastic melt A) by means of a solution, preferably an

35 aqueous solution. This usually has a solids content of from 0.005
to 5%, preferably from 0.1 to 1%.

The thermoplastic molding compositions of the invention have a
balanced property profile, and also low antistatic [sic]

40 charging, and have very good thermal stability, showing low mold
deposit formation, discoloration and formaldehyde emission during
processing. Moldings of this type are therefore especially
suitable for use as chain links, casters, slide rails, or
gearwheels, for example.
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' 2 3 DEC 2004 21 Exanpl es The conponents used were as follows: 5 Corrpoﬁef"@%

A) Pol yoxynet hyl ene copol yner made from 97. 3% by wei ght of trioxane and

2. 7% by wei ght of butanediol formal. The product still conprised about 3%
by wei ght of unconverted trioxane and 5% by 10 wei ght of thermally unstable
fractions. Once the thermally unstﬁﬂle fracti ons had been degraded, the
copol yner _had an MWWR of 2.2 m /10 (190C, 2.16 kg, to ISO 1133/B).
Conponent EBJMPLIES Pol yet hyl enei mine with an average nol ecul ar wei ght (M) -
determ ned by light scattering - of 35,000 and a viscosity to I SO 2555 of
14,000 MPase [sinponaht20§sed Gie@Maanesi1&ys:Pol yethyl ene glycol with an
average nol ecul ar weight (Ms) of 12,000 and an CH value to DI N 53240 of
9.35 ngsKg—V Z%Hg?nponents D D1 Irganox(r) 245 from C ba Geigy: 30

- CH~CH2 C—- O CH2- CH2- 0- CH2CH2- O- G- CH2-CH2-{\ 1)--OH 35 CH3 CH3
D)2 Polyam de oligomer with a nol ecul ar wei ght of about 3000, prepared

f r om capr bbaytamethelanetdnddyadiramhoe, fi1agi Pi7c 3&0153&1 weﬂ@%tpbgptﬁux@n@ci d (as

mol ecul ar aM\@IZJm% Ib@rgwlei‘%l% JoD¥urAakagy1 %Matlh g, P1; US- A 3 960
984 ("PA-d Fro oci ete

|cate
Nobel , 1Igut ea X ﬁ Fhe fg w%vl\ngﬁﬁlngo s 915“1’\?9%’5 Q?nf‘gﬂt 4. 8% by
Srepd ermabby APSkePyfit rqfsafﬂ%lsa 820%@62 t?lemﬁlm 2 3 CEO,
203Y 22 BH?R@QkﬁuﬁfﬁthQmQ(ﬁaﬁongEOOe%Tédﬁdﬂ theosspalymeshhag: ar< MAY/wolEy
wei ght D/ 2. A me{ldmmie- { byoral, dehydekgpndensat ¢1as/8)n, Exanple 1 of DE-A 25 5
40 207.
Component B)
15
Polyethyleneimine with an average molecular weight (M,) -
determined by light scattering - of 35,000 and a viscosity to ISO
2555 of 14,000 MPas [sic] at 20°C.

20 Component C)

Polyethylene glycol with an average molecular weight (M) of
12,000 and an OH value to DIN 53240 of 9.35 mg KOH/g.

25 Components D

D/1 Irganox® 245 from Ciba Geigy:

30
0] O
I \
H -CHy CH7 C-0-CHy- CHyO-CHy- CH;-0-CHy-CH;—0O—C-CH,—CH OH
CH3 \
35 CHj3

D/2 Polyamide oligomer with a molecular weight of about 3000,
prepared from caprolactam, hexamethylenediamine, adipic acid
and propionic acid (as molecular weight regulator) by analogy

40 with Examples 5-4 of US-A 3 960 984 (“PA-dicapped”).

D/3 Synthetic Mg silicate (Ambosol® from Societe Nobel, Puteaux)
with the following properties:

45 MgQ content = 14.8% by weight
5i0; content = 59% by weight
2

Ratio Sioj:MgO .7 mol/mol



To prepare the nol di ng conpositions, conponent A was mixed with 2hg [0 2004
anounts given in the table of conponents Bto Din a dry-mxer at 23C. The
m xture thus obtai ned was honogeni zed 10 in a twi n-screw vented extruder at
230C, and the honobgeni zed m xture was extruded through a die in the form
of a strand, and pelletized. The fo%éowi ng were determned to test thernal
stability: 15 V\i_ N2: weight loss in rcent of a specinmen of 1.2 g of

pel lets ~on hB3tY¥ fFRSGt220C in ni P oberd* 67 190 MBUFsicIML air: weight |oss in
percent of a bpegidrerasdfing:2 g of <p2$% edyswe2@hon heating to 220C in air for
2 hours. Antistatic properties were determ ned by the corona test:

W
Hubl er, Ebektpg - éﬂﬁﬁi 7 : - 15; t ] ion
of el ectr ogt a ??:@Pﬁﬁad\% g§rl&%{£&co tacqz:tgllnégrslé C eaaa)gsl Eg E%gmé[ﬁer flacgg ﬁég%‘gﬁnce
was det &rmned 't N VDE 0303 T.3 (previously DI N 53482). Measurenents
were taken after 3 days' storage under 23/50 standard conditions of
tenperature afid prepatiet Fhe286160% Idmabebsphes,i cohpbheht VA .waEhaisyabol s
gerfe have t hewfoh| oy %ouﬂegné?@&i i'%elthédgébl'%’ﬂdf %an%%\ﬁ%?%%oimgf%w%ﬂmﬁ:
urface resishance: rede e rode .arrangemen n
the tahles be{f]ggvclglo{rr%g%gnt%gA : r;lte}‘ae"ngﬁ%\jt'ug%r}phruissfjﬁg?m? S PRSI L B5% by
wei ght '8f D/ 13702 04%hThy SHEF gRENHRd [§P3Tuder (rtoSR0RG - wihdHtheohoppeniart 0. 2%
by wei ght of DraturEh&asakeEtpeded threougbl didip donpoei fdumofard sthendpesul ts
fromthe neasudepeliiexized.given in Tables 1 to 3. 45 2 3 EEC H ", 5 10 15
20 Table 1 23 Exanplel c123 Al% by 97.0096. 9096. 8596. 80

The following were determined to test thermal stability:
15
WL Np: weight loss in percent of a specimen of 1.2 g of pellets
on heating to 220°C in nitrogen for 2 hours,

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

Antistatic properties were determined by the corona test: W.
Hibler, Elektrotechnik 53, Volumes 15/16 (1971) pp. 10-15:
Determination of electrostatic behavior via contactless charging.

25 Surface resistance was determined to DIN VDE 0303 T.3 (previously
DIN 53482).

Measurements were taken after 3 days’ storage under 23/50
standard conditions of temperature and humidity (23°C/50%
30 atmospheric humidity). The symbols here have the following

meanings:

Delta E: Fall-off of charge in $%

35 Roa: Surface resistance measured with electrode arrangement A
(100 mm*10 mm)

In the tables below component A) means A) comprising,
respectively, 0.35% by weight of D/1, 0.04% by weight of D/2,
40 0.05% by weight of D/3, and 0.2% by weight of D/4.

The makeups of the molding compositions and the results from the
measurements are given in Tables 1 to 3.
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N

1}
~weight % by 3.003.003.003.00 weight B[% by 0.100.150.20 wei ghz 3Ar|;éclbyég}§'
wei ght | oss: N2[ % 0. 350. 260. 240. 21 Air[%5.841.891.490.99 WR[ m /10
m n] 3. 433. 23. 063. 02 Antistatic properties neasured after 3 days under SC
Delta E[ 9% 96100100100 RQOA[ 0] 2E+129E+1i 1E+125E+11 Table 2 25 30 35 40
Exanpl e2 c456 A[ %4 by 96.596.496. 359§. 3 weight Q% by 3.503.503.503.50
wei ght Bg% gylo. 100. 150. 20 wei ght Anal ysis Wi ght | oss;

N2[ 94 0. 320. % 0.180.13 Air[%5.731.581.371.29 WR[m /10 2.82.712.842.97 m n]
Antistatic properties neasured after 3 days under SC Delta E1% 10010010099

ROA[ Q 1Ef2+324HH126E++1—45
Example lc 1 2 3
5 (A [%3] by 97.00 96.90 96.85 96.8¢0
weight
C [%] by 3.00 3.00 3.00 3.00
weight
B [%) by 0.10 0.15 0.20
10 weight
Analysis
Weight loss:
N, [%] 0.35 0.26 0.24 0.21
Air [%] 5.84 1.89 1.49 0.99
15 Twvr [m1/10 min] |3.43 3.2 3.06 3.02
Antistatic properties measured after 3 days under SC
Delta E (%] 96 100 100 160
Roa [€2) 2E+12 9E+11 1E+12 SE+11
20
Table 2
Example 2 c 4 5 6
25 |a [$] by 96.5 96,4 96.35 96.3
weight
C [3] by 3.50 3.50 3.50 3.50
weight
B [$] by 0.10 0.15 0.20
30 weight
Analysis

Weight 1loss:

N, [%)] 0.32 0.20 0.18 0.13
35 Air [%] 5.73 1.58 1.37 1.29
MVR [ml/lo 2.8 2.71 2.84 2.97
min]
Antistatic properties measured after 3 days under SC
Delta E [%] 100 100 100 99
40 |Roa [€2] 1E+12 1E+12 1E+12 6E+11
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2 3 DEC 2004 5 10 15 20 25 30 35 40 Table 3 24 3 ¢c7894 ¢ A% by 23 CEC 200
9695. 995. 8595. 80100. 00 wei ght % by 4.004.004.004.00 wei ght B[ % by

0. 100. 150. 20 wei ght Anal ysis Wi ght |oss: N2[% 0. 230. 180. 120. 170. 30
Air[93.911.661.331.173. 17 WR[nll/ 10 4. 162. 803.583.122.65 min] Antistatic
properties nmeasured after 3 days undgy SC Delta E[9% 10097100 10092

ROA[ Q 7E+L}RE+315E+11 3E+111 E+14 45 2 3 DEC 2004 25 5 W claim1l. A

t her nopl asti'c nol di ng conposition conprising A) from10 to 99.99% by wei ght
of at |east one pol yoxynethyl ene hono- or copolyner, B) fromO0.01 to 5% by

wei ght ofr—at—teast—one—316 :ftycthy!eneinine Qonﬂ- or ;ﬂpn'ynpl,c
5 |A [%3] by 96 95.9 95.85 95.80 100.00
weight
C [$] by [4.00 4.00 4.00 4.00
weight
B [%] by 0.10 0.15 0.20
10 welight
Analysis
Weight loss:
N, (%] 0.23 0.18 0.12 0.17 0.30
Air [%] 3.9 1.66 1.33 1.17 3.17
15 fmvr (ml/10 [4.16 2.80 3.58 3.12 2.65
min)
Antistatic properties measured after 3 days under SC
Delta E [%} 100 97 100 100 92
20 |Ron (€] 7E+11 SE+11 5E+11 3E+11 1E+14
25
30
35
40
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C) from0.1 to 15% by wei ght of at |east one polyal kyl ene gl ycol 28 e 78
pol yal kyl ene gl ycolam ne, or a mxture of these, and 15 D) fromO to 70%
by wei ght of other additives, where the total of the percentages by wei ght
of conponents A) to D) is always 100% 20 2. A thernoplastic nol ding
conposition as clainmed in claiml, i whi ch the conponent B) present

conpri ses polyal kyl ene glycols of the formula | 25 R R2 30 0 - CH -----
CH2 OHn | where R is hydrogen or alkyl having from1 to 4 carbon atons,
35 R2 is"eygltdég®n or al kyl having from1 to 4 carbon atons, and n is
greater than 2. 3. A thernoplastic nDIding conposition as clained in claim
| or 4012, qonpml 0, ght of. B). 4. A thernoplastic
nmol di n conp05|t?gﬁbggaigégqﬁ%ég?ﬂ&a% 4B&€Q§alﬁ%m r%%%@? conprising froml
to 8% by wei ght of CD 45 313/ 2000 Sch/nr 06.29.2000 23DEC2004 26 5. A

t her mopl ast i %‘ Inol di ngTOBnpBstei Th 99 Bravebaht mfany déastaimes 1 to 4, where
t he pol yet hyl enei m neeqigloymeshibre bheasd- sel @siagmbeom 5 - honnpolyners of

et hyl enei m ne, - copolyners of ethyleneinne and am nes having at | east
two am no greyps, 10 £ Gf @S | vet hyl enei m nes rafted
e IOQ" 65 %%ds By, 45 OBP[{% Chals é'Fe%fg%u ng 15

pol yethyl enei m nes, -
pol yethyl enei m nes wift 535@%3%%W§9§CP8§00r°¥MQQP°1€E?§oxyI|c esters, with
car boxylic anhydri des,
C) from 0.1 to 15% by weight of at least one
polyalkylene glycol or one polyalkylene glycolamine,
or a mixture of these, and

15
D) from 0 to 70% by weight of other additives,
where the total of the percentages by weight of components Aa)
to D) is always 100%.

20

2. A thermoplastic molding composition as claimed in claim 1, in

which the component B) present comprises polyalkylene glycols
of the formula I

25
Rl
I
R2 [ 0 CH Cﬂz} OH I
n
30
where
Rl is hydrogen or alkyl having from 1 to 4 carbon atoms,
35 R? is hydrogen or alkyl having from 1 to 4 carbon atoms, and

n is greater than 2.

3. A thermoplastic molding composition as claimed in claim 1 or
40 2, comprising from 0.05 to 1% by weight of B).

4. A thermoplastic molding composition as claimed in any of
claims 1 to 3, comprising from 1 to 8% by weight of Cj).

45 313/2000 Sch/nr 06.29.2000



~with carboxam des, or with carbonyl halides, - al koxyl ated 23 Lo 02
pol yet hyl enei m nes, 20 - pol yet hyl enei m nes contai ni ng hydroxyl groups,
anphot eri c pol yet hyl enei m nes, and 25 - |ipophilic polyethyleneimnes. 6.
The use of a thernoplastic nolding conposition as clained in any of clains
1 to 5 for producing noldings, filns, fibers, or foanms. 30 7. A nolding, a
film a fiber, or a foam obtai nabl e‘%oma t hernopl asti ¢ nol di ng
conposi tidn &8 deaFredarhiamplsing apneositios 8 GRUGUEN any of
claims 1 to 4, where the polyethyleneimine polymers have been
selected from

5 - homopolymers of ethyleneimine,

- copolymers of ethyleneimine and amines having at
least two amino groups,

10 - crosslinked polyethyleneimines,
- grafted polyethyleneimines,
- amidated polymers obtainable by reacting
i5 polyethyleneimines with carboxylic acids or with
carboxylic esters, with carboxylic anhydrides,

with carboxamides, or with carbonyl halides,

- alkoxylated polyethyleneimines,

20
- polyethyleneimines containing hydroxyl groups,
- amphoteric polyethyleneimines, and

25 -~ lipophilic polyethyleneimines.

6. The use of a thermoplastic molding composition as claimed in
any of claims 1 to 5 for producing moldings, films, fibers,
or foams.

30

7. A molding, a film, a fiber, or a foam obtainable from a

thermoplastic molding composition as claimed in any of claims
1 to 5.

35

40
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