_Anté stafi-c pol yoxynet hyl ene nol di ng conpositions The invention relates to
.” ther nopl ax0sO /&IS58 Ing conpositions 5 corrpnmlm

' st A) from10 to
t 99.99% by wei ght of at |east one polyoxy Mmmmm“ mﬁ- or copolymer 10
f and at least B) fromO0.01 to 5% by wei ght of af |gast one

#-pol yet hyl enei m ne hono- or copol yner 15 and at Peast C fromO0.1 to 15% by
wei ght of at |east one polyal kyl ene glycol or one polyal kyl ene
gl ycolamne, . or. a mxture of these d 20 D) fromO to 70% by wei ght of
other adarselar Sy RelaPhipRtni T mofing GslinesiEaBRE by we: oht of
conponents A) to D) is always 100% The invention further relates to the
use of th&heolidventiwomedsies ors thlermbplasvianmioddihgrequmeditings nol di ngs of
any type coapdisondg e neagtt ant nol di ngs of any type. 30 Many pol yners have
t he di sadvantage of a marked capability to becone electrostatically

char ged. OnceAgharges ng%Qel@eteon g%pgbgsegl we!io tcggdggti'evaliétyongans t hat they
cannot be dissSi'pated “Syfficientlly’ra |%Iy. wever, Tapid Blssipation of
charges is frequentlyoggﬁfﬁW%ﬁPﬂ%ﬁPer@%EBﬁ§“bF°?8F¥T?F as well as for
reasons 35 associated wth aesthetics and technical reasons associated with
applicatd ons. |If rapi édndi ssil=tston of charges is not ensured, the results
can be soiling of polyner surfaces, electrical charging of persons in

contact with B ty_rrers,fframdoidharég 39 DY Sud R ver QZPEMt?%nQUi d-up.

ol lowed by ignition i1 .or_sol vent/air m xtures. Further
details of antistaticggéggfliékfeéﬁéngf‘?ﬁ% rechgRrsMor  static char gi ng
can be found, for exanple, in "Plastics Additives Handbook", editors R
Gachl erlSand H. Ml | er anfiadse¥eagdr | ag, 3rd 45 edition, 1990, pp. 749-775.

0050/ 51531 2 However, the known substances for increasing vol ume
conductivity, c) from 0.1 to 15% by weight of at least one
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. Gdchler and H. Miiller, Hanser Verlag, 3rd
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such. as.carbon black or netal powders, inpair the nechanical properties of
t he pol yn@050ZdBA58dnnot be used for applications, e.g. packaging of

m crochi ps, since carbon black can deposit on 5 the sensitive conponents,
~resulting in irreversible danage to the conponent. Qther traditional
-antistatics, e.g. quarternary amoni ym salts irreversibly damage
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product i ohr’éﬁrvﬁﬁﬁllbéb’eéﬁm%gﬁj rflyeayuethylgne. and finally for imobilizing
enzynmed0 See U |l mann's Encycl opedia of 25 Industrial Chem stry, 6th edn.,

1999 El eCEPQDILIBZR@BGa&@scﬂ&Hdsaﬁ m.VQHJM.é'dIthm: k¥ sd o biﬁl@d}ﬁ% Chap.
6 "Uses" [{&ifd1enkiOpo PRl 1OW 185 rbfiw@n ﬁC&{i@{%tCaﬁ%?g e use of
t er no CO”pOSltlonS
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i nvent i on®t tH argRus ¢ of Fﬁ]ri\?ltdélt&ntqnéjc QFPErt‘ﬁ%‘FWﬁSB{C&ét PECRRIRi9S-di ng
conposilﬁl ons whose color properties, thermal stability, and nechani cal
propert i eBohygathyleeemimsy a&tebiiihe‘trisellgnowat pénesk aia Weehased fiqund t hat

this obj eﬁépéﬁnmhbevel%abxagrg&agateftﬁéwfg)apepl €10 £ QRO B hi Oudiaiaped at
the outSchindy %fo%eﬁgn@gqu'ermaké oSl OBy LfaddlS SHACLEI MB- 40 AS
conponent gg the nol di hg composrtions nver}_‘O %\XB rgas from 10
to 99. 2cpwf FRPGRE ’P‘gf 5 é‘@? ef?bn%%m’é“gg%h% FERENgHR
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and 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.



arer described in the literature. 0050/51531 3 These polyners very
“gener al | yoomosp531 east 50 nol % of recurring -CH2O units in their main
pol ymer chain. The honopol yners are generally prepared by polynerizing 5
f ormal dehyde or trioxane, preferably in the presence of suitable

-catal ysts. For the purposes of the igvention, conponent A is preferably

pol yOoxymgf réysleenelco ros[ yErs, es I a Ia)(, t hos i G besi dtes et r&e ::LLO repeat
CCH2O T uni1eEe BPSEMRER & Si8 PERE V8 8F et &Yy °Cr BATH. AT F85U351R%1 d, in
parti cul aiCHPoni®les (i@ theib I ppin RPLYRRY Chaddte cul arly preferably from2 to
6 nmold, of repeat units RRR3 1511 -0-CC (R5 )n- Il RIR4 20 where Rl to
R4, i ndepired dombpobymere axroyreya Hiye phygdaogerby polyhdrftio or .
hal ogens stdisdallidhde adK riBAYHhOY éféy@rkbw fn Al PRes8hOTor ANILEB1& S
- CH2-, -Q%gghy ¢l- C4-al kyl - or 1- C4- hal oal kyl - substituted nethylene or a
correspondl ng 55 oxynet hyl ene group, and nis fromO to 3. These groups may
be advantageously introduced into the copol yners by ring-opening of
cyclic etif¥r $heppareesasy ofy the clnstaidrionm agempenento Anif aprefe3mbRy -C- 0 | |
R3 - C (dRBypaymetRAISE woppdyRirg 0 eRpegndliy artwsas wieth ndrbsdldesethd/kent i on
may beloratipeatMBCRIQ- anies aAnPlses hadke aphyd 5 m1k(eprf yiIgnerdm 2 OXi de,
but yl ene oo 200Kbae, %&'@é'r%ﬁ@ui—aﬁéﬁf&nﬂf&&lré'fﬂ %%g& and vy gxggfigfofgl .

, 3-di ox : 0 r - ,
such as S%ﬁﬁgfgiéfgﬁéh%F%%oﬁ§ i%xepéﬁt§s6 %%ﬁ%héﬂefggé Hanﬁuitable
conponents A) are oxynethyl ene terpolyners,

R2 R3
15 |
—O0—C—C— (R?)p—
Rl R4
20

where R! to R%, independently of one another, are hydrogen,
C;-Cy4-alkyl or halogen-substituted alkyl having from 1 to 4 carbon
atoms, and R is -CHy-, -CH;0-, C;-C4-alkyl- or
C;~Cs-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 —c—o0

R3 —C— (R3),
R4
35
where R! 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
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




prepared, for exanple, by reacting trioxane, one of the cyclic 45 ethers
“descri bed0@BOYB8183d a third nonomer, preferably bifunctional conmpounds of
the formula 0050/51531 4 CH2- CH CH2- Z- CH2- CH CH2 5 and/or O0'," 0 O~
-0 10 where Z is a chem cal bond, -0-, -ORO (R= Cl-C8-al kyl ene or

-C2- C8-cycl oal kyl ene). Preferred nonogers of this type are ethyl ene
diglycide, diglycidyl ether and diethers made from gl yci dyl conpounds and
15 formal dehyde, di oxang—orcH++exane 7-A-guyplautacyy of 2 : 1, and also
di et hers made from 2 no\ of/ gl yci dyl conpound an nol of an aliphatic
diol having from2 to 8 cafbon atons, for exanpl'e’ the diglycidyl ether of
et hyl ene glycol, 1,4-butanediol, 1,3-butanediol, 1, 3-cyclobutanediol,

1, 2- propanedléndbwr 20 1, 4- cyclohexanedlol to mention nerely a few
exanpl es. Processes for prep e/Hﬁma__an copol ynmers descri bed above
are known to the skilled worker and descrlbedlin the literature, and
further details are therefore>superfluous hefé. 25 The preferred

pol yoxynet hyl ene copol yners have nelting points of at |east 1500C and

nol ecul ar wei ghts (wei ght-average) MNVin the range from 5000 to 200, 000,
pr ef er 4Bl whérepid 1600 ¢clerER1I0GONd 30-Far t-OROaf RPrEf-€g ealiy iehegoven to

end- gr oupe sicabey ¢ zed kynehggxynmet hyl ene pol yners, whi ch have carbon-carbon
bonds at the ends of the chains. According to the invention, as conponent

) oot o LR ncly T 9408 BSOS fgom 0. 01 10 5% by
0 f

melght of The proportlon

of d’p?]é’fcéwgg | § ‘P?’grﬁ%’ 6‘% FBeﬁ%/owewéFaﬂtglwyl CB’aP?‘i”t‘iﬂ &4 from

0. 05 tbsof%%weﬂé!ﬁ@htdlwrﬁomt heignansodasaoholare natdgenf 2 nvdnt iaod,

pol yet hy| @¥ss diiegbens emads tfirom Romwl ofr gdgpoddyheranponitiaandbl endly offhe

pr ocessesan ralighhimandidedavingCERoh €A%0 8NEgFbdh e der¥\WOEEr Abidnipgdienes or as

in WO A& h&@ﬁ cibpl &xAPbe. eéx‘éleé]fé %@%99' Yim;{_% dhfe8eoer al Iy .

obtalnablf Jﬁg@g ¥g§512|fu% F§E X%@t J5;8 §z§r|r4ﬁ%e§d 8%a ueous or organic
t 0

Iut| ea5|ﬁ or Lewis
Zglds 8 -cyclogexaneéiol to mentlon mere y 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 0.0l 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.



0050/ 51531 4 5 Honopol yners of this type are branched pol ynmers which
~generally §gpg?/'gglpri mary, secondary and tertiary amno groups in aratio
of about 38A54 0 30% The distribution of the am no groups can generally
- be determ ned by 13C NMR spectroscopy. 5 Conmononers used are preferably
*-conmpounds having at least two am no_functions. Suitable conononers which
may be nentioned as exanples are al I?yl enedi am nes having from2 to 10
carbon at Beopqiymere af kKiish&ypgdpEal Praficeedr apl ynestshyibdRB TR 107 10

pr opyl enedomta ite prdnhey, ssedogidagycandnmrdisryr eminh arioppende rd aratie,
triethyl epet &hdaniang: 40ei I@E! hykeaesenimition, of dtips oinengtoupsTidumn
tripropyl gogd&indmBede t Sidigred BNy e RpRN Lp&k N scapynopr opyl et hyl enedi am ne
and bi sam nopropyl et hyl enedi am ne. 15 Pol yet hyl enei m nes usually have an
average™nol ecul ar wei ght (wei ght-average) of from 100 t¢o 3, 000, 000,

pr ef er abl 9@?’&%%’@0“?%‘1 QR Sﬁa?%tcég'}#ﬁéﬂsb a‘(’r%tatsgﬁ?f‘ér"r"ffb). The

vi scosi t yambne Jonceiess ( fuiredle; sogenwtesls yhifh Hnay theemeahyeNed Gi® 100 to
20 200, OOexarfsiss piref ellkyplenddiamihedChawointOEro802 nikasl.0 Calbbon saidmxblia@

pol yet hyl enei Miaenar ea8i&ss/ ipreedrapDf kainjybasei smiRs oebt ai nabl e by
reacting 9Jf-, &wﬁaﬁaﬁéne@tﬁw @ui@fml@rco%hxingfgtawal crosslinkers
having, ag; %tse' eI % iafine r215et§tl £a54 Q0 n22! oy drd By 1 h 6L Wls e
aziridine, l%T’ y 6’8§§f’13 é,%’nift, i Y5 hat ogen afom ar‘rﬁ'lles Qni ch nay be
ment i oned SAPECPISIERF 6FBHRRYr it LPERBY HIRRUASABAYEr i n et hers of pol yal kyl ene
gl ycol s hdihexpriathylenetr 1Q0ingni epintpranwlieshylenedicaming/ andof  propyl ene
oxi de, anpisiminddrepgbeployldrediastied.in DE-A 19 93 17 30 20 and US 4 144
123. Pnregcesses for preparing crosslinked polyethyleneimnes are known,

inter ali %@'ﬁp yE in?egavé“gﬂid%%EE 8 ofHH%l%&SQ E%ﬁﬁA 895 521
T Baredaigde § ki
arafting gggl% koAvetnael Syl 400 9 %&ﬁ%?@?‘%ﬁe"f@%‘% Zasron; 1 e

am no andPoPO9 M4 (GEEEFRIRA the 13BRY c1FRAEREPH nekRe SUFCABEEY graftSohg
agent s and5pb ocas 208CT oks weasapl by Wridfinedhporyrga\iremelfP nex are found in
EP- A- 625 204, 06mmPasanptreferdbl@ HeomsLeakloe 1p0| 9@ mHasnei m nes for the
pur poses of the invention are am dated pol yners, usually obtainable by
reacting oiher suitable polyethyleneimines are crosslinked

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
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

30 20 and US 4 144 123. Processes for preparing crosslinked
polyethyleneimines are known, inter alia, from the abovementioned
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



polyethyl enei mnes with carboxylic acids, their esters or anhydrides,
.~ car boxam desoseunsgar bonyl halides. Depending on the proportion of am dated
nitrogen atons in the pol yethyl eneimne 45 chain, the am dated pol yners may
- subsequent|ly be crosslinked wusing the crosslinkers nentioned. It is
-preferable here for up to 30%of the am no functions to be am dated, so
that there e d 050/ 51531, 6 still “sufficient primry and/or secondary

ni trogen arbns SSRFACEEBE LT IRTY DB RSO ERbES HHIQ9RS AEQERI on.
AIkoxylat%ﬂatkﬂﬁﬁﬁ:ﬁ?Feﬂe§?ﬁﬁﬁ%§33Fec%ﬂﬁﬁikﬂhlpabr%acﬁﬁulare 5 obt ai nabl e by
reacting polyethyleneimne with ethyl ene oxide and/or wth propyl ene

oxi de, foallexaripted poigeciatilcoxyndhesl afe0layBBI Suitfe,MUdbErsUbsequent |y
crossli BKSHtaﬂiHIM%t BY! 2O£LTHHE DL POLRY MUY %L QYN N BE Getheamphoteric

e. nen
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pol yet hy!| BA r'f’és °&m‘&?¥ SYBREAUSNSLY GBPEPHERKES i ncor porati ng

| ong-chai n hydrocarbon radicals into the polynmer chain. Processes for
pr epar i ngPplietdntlghensinéneonshiibng Miwiroxye greupsiowndt ampheredsid | ed
wor ker 10apsll yétHyd ehbeh ey g ineBRESESSIAIgY ah@.oswegxfdtfﬁsheﬁ\agieﬁ@l I's in this
connect i %nﬁ%&@mgn@ﬁeﬁ)ﬂl&aﬁ ﬁh&@%ﬁ@%{ﬁ&n%fﬂthéh %' 0”
L

conpri se rom
angpln pa%%f%? rp%?h%féﬁtﬁéqyétg T e Hsra yalkylene
gl ycol or ?ﬁﬁ%ﬁ? Xlk T%ﬁﬂ?ﬁﬁt§egl%999ﬂ§hadP BYﬁ¥9ﬁﬁﬁh9n gediprke . inpeef er r ed
pol yal ky| &t RALYESEschein + Faoeepses Hworf prapuing mHyRthyReneidine@Hof CH2 COH
30 n whBrehis Ripes ahydimmen tor the kgitilad ngrkeomdnd dt4 isatbhare fairens,
pref er abl ynleedisegen apdfnre TREBNEr xR si $nYIHIYNRELabKY! having from 1
to 4 carbon atons, preferably hydrogen and/or nethyl,

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

l
R2 [ 0 CH CHZ} 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



and. 40 n-is greater than 2, preferably greater than 30. Preferred

~*polypropyb3g%/ghg§qls are generally obtainable by polyaddition of
propyl ene oxide onto water or onto 45 1, 2-propanedi ol ; pol yethyl ene glycols

- by base-catal yzed 005" 0/51531 7 polyaddition of ethylene oxide in systens
-mostly conprising small anounts of water, with ethylene glycol as starter.
In a broader sense, polyal kyl ene glyabls al so include (see Ronmpps 5
Cheni e- LerPkpaddisrieauef setitekanenoxpde injisystems- mogly eompsidinremsmadilycol
and di -, amountsicbfi @atapr opitilereehglgoel glycolomst seaptarmposes of the present
i nvention, polyethylene glycols also include alkyl-ethyl ene

oxi de/ pr opyl gngr ede sRLOLK ;;'oqg%qazgahw@réﬁyc\eﬂigr 21%9%5@&% Esl(g@{ lﬂﬁﬂ?ﬁs

. . Q. A-B- A, “B- A-B, -B b .
soquoncd SheRfeTEN XenT " Hrodicrs. nere B acd (Ha-b| thic @fuct uro. The
pol yal kyl SRET3RYu0IeReg8hesat (3nch &ar OFF alalds tebraprenyiens 81ycass ) om

0.022 to 620 ng KOH/ g, preferably from1 to 170 ng KOH g. This usually
correspon@srt thampuaypesageofrdlar pressnt My)venft ibhonpd Bk thydehe 0§0ydd& g/ nol

pref er abl y156 oM Gkidet am;&@&%%gobxi@/ﬁro@wgﬁedomw%tlia}ékene glycol's
have ('Y;& 8hol 51,895&%5&(30 ockgrﬁi MERleY 5&98&?0%1%3 éﬁeQQQ; Plig.an OH
val ue o gr t . 2, refer gy rgm 2 to 4.5, ?% erred

pol yal kyl &n %1 '@I'%m’ ﬂ’ésm%llfeelygén& ki cgiﬁ'ai RELPRAYRNCE BT, addRg e

ani nat i onMBROMPRYT S, AekerBhRey) | Yo PdOCHeEqfdFEl-| y have an am ne val ue of
fromO0.5 to 200 ng KOH g to DI N 53240, preferably from1 to 150 ng KOH g,
cor r espondhagpd Byalkydene agycdizl genbasl Wweighvie Ohyanfes ronpif 25 20D toF 281,

pref er algl ¥ bk i 0226 £ 50026 Ongd Kbu/g2! prdAdRh 1k @Bbhhe @178 ¥g! K6/ B0 As
conponent D), the nolding conpositions of the invention may  conprise from

0Oto 7096bx.mei th preferabé%}fron10 to 3096bﬁ mei%pt, of ot her

addi ti ves 3% WHAAB EOETSHRUNES YOhPRAYERIShERLRES B9)55ar Mn) rP}prfirﬁB‘i pP& any
of the cbpouiitly MAvEARCH preferrblEt FiRM $68 HAdlid 2A%9agf™ehe bul ky group
on the phenolic ring. Exanples of conpounds whose use is preferred are

t hose ab phefedfed pblyéthyifene 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 phenolic 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




0050/51531 8 R2 R3 HO 5 where: 10 R1 and R2 are al kyl, substituted al kyl
.t 0or a subso050f®U58Li azole group, where RlL and R2 may be identical or
different, and R3 is alkyl, substituted al kyl, al koxy or substituted
- am no. Antioxidants of the type nmentioned are described, for exanple, in
«-15 DE-A 27 02 661 (US-A 4 360 617). gnother group of preferred sterically
hi nder ed phenols derives from substituted benzenecarboxylic acids, in
particular from substituted benzé ppi oni ¢ acids. 20 Particularly
preferred conpounds of this class hy the formula 25 HOO 0 11 Il CH2- CH2-
G 0- R6- 0- G CH2-CH2 OH wher g R4 R7 and R8, independently of one
anot her, are 30 Cl-C8-al kyl which m n turn have substitution (at |east
one of sthese is a bulky group) and/R6 is a bivalent aliphatic radical
which has from1l to 10 carbon atongland may al so have C-O bonds inits
main chain. 35 Preferred conpounds having these structures are CH3, / H3
CH3 0O 0OCGCCH3 40 Il Il - CH3 H ~~~Z -CHr CH2- G O CH2- CH2- O CH2-
CH2- 0- CHZ™M&HE*0- C- CH2- CH/ >- OH CH3 CH3 45 (Irganox(r) 245 from G ba- Gei gy)
0050/ 51531 9 CH31CH3 C CH
10 R! and R2 are alkyl, substituted alkyl or a substituted triazole

group, where R! and R2 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

) .‘r rr ("
25 po CH;—CHy;— C—O0— R6— O0— C— CHy— CHZ—Q—OH

\

RS RS

where R4, R3, R7 and R®, 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 Ré is a bivalent aliphatic radical
which has from 1 to 10 carbon atoms and may also have C-O bonds
in its main chain.

35 Preferred compounds having these structures are

CH3\ /CH3 (|3H3
/C 0 o) /C\—CH3
40 CH ” CH3
H -CHzCHy C-0-CHy CHz-O- CHy- CHp-0-CHy- CHy— O~ C—CH,— CH OH
CHy \CH
3

45 (Irganox® 245 from Ciba-Geigy)



CH¥ CH3 CCH3 HO---\\ /)-CH2 CHZ-CQ(CH2) 6-O-C CH2-CH2-(\ /rOH D CH3
«")2-~ CH3 00EW/®18B8B CH3 CH3 CH3 (Irganox(r) 259 from G ba-Geigy) 10
Exanpl es of sterically hindered phenols which nay be nentioned are:

- 2,2' -nmet hyl enebi s(4-nethyl -6-tert-butyl phenol), 1,6-hexanediol 15

bi s[3-(3,5-di-tert-butyl -4-hydroxyphgnyl)propi onate], pentaerythrityl
tetrakis[3-(3,5-di-tert-butyl-4-hydroxy- phenyl)propionate], distearyl
3, 5-di -teFFI&\b Hal - 4- hydr oxy- benzyl phosphonat e, CHz

2,6, 7-tri oxad - phosphabi gycl of 2. 2. 2] - oct - 434 néx@yg

5. di -tert-/b | - 4- hydrgxyhydrom npamat e, 2

3

3, 5-di - t egps Lo3edellehis @ Rt ri azyl am ne,
2- (2" - hydigxy hyd?roxy 3", |-tert 2butyl bhenyk) - 5- chl or o-
benzotri azoRe/ 2, 6-di-tert- butyI 4- hydr oxymet hy/phenol ,
1,3
4,4 -

, 5-trinmet I-2 4,6-tris(3,5-di-tert-butyl - ﬁ\ydroxybenzyl)- benzene,

' - met hﬁlfiene(ﬁlas(z 6-di -tert-butyl phenol), 2&13 CH;
3,5-di-tert-butyl -4-hydroxybenzyl di met hyl am ne and
N, N - hexaffetaapoefeBP- Srop diibaefeigul yl - 4- hydr oxyhydr oci nnani de. Conpounds
whi ch b@ve proven especially effective and which are therefore preferably

used are Ekahpleet bY| enabice(4yNBiNydr&kr bhkho38 WHiAH ﬂﬁ?nﬁé)meﬂbﬂ@ngaxaned'0|
bi s(3, 5-djgd.ert-butyl -4-hydroxy- phenyl]propionate (Irganox(r) 259),
pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4- hydr oxyphenyl ') pr opi onat ]
and the Jr anoxE1 L 245 descri bed above from G ba Gelg which is

AbP né

parti cul & Rebigd dTRetAvdhnteryrouEripkanalhe hpdadesiel( D),
whi ch hRypisd 3ud 8d5-dintiartebuty y-orhvsroryrhenyl) proapdonstal I y up to 2% by
wei ght, pemthergbhyitylome®r@lbstd- @pshyiveegitibutyl-panydcatyyr fromO0.1 to
1% by weigHiny1hpsegicrndd)e totedampi g - ai t & 1AL DE- B UFROSI tions A)
to Q). Stx?erdz bhbﬁs&h&ﬂﬂ edzpBef‘Qéﬁc}%'-ﬁ &’régl%gl% BP? Igplarly
advant ageo ng@ht | (‘3u ar _ 3} SCGESI 8 %)"EO to n adé%orl st or age in
di ffuse_ 1790t .OVer - prol°d SR PO BAWEL OG5 MRAF S 10 nore t han
one st%‘?@cg’l ‘ﬁ?ﬁ'&l’e‘?"éd’ %GH}S#W‘X%%’FFHOS -distearylthiotriazylamine,
—(2'—hydroxy—3’—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
individually 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.



posktion to the phenolic hydroxyl. 00.50/51531 10 The pol yam des which can
"be used aPEMERAE3Ls D) are known per se. Use nay be nade of partly
crystalline or anorphous resins as described, for exanple, in the
"Encycl opedi a of Polymer Science and Engineering, Vol. 11, John Wley &
* Sons, Inc., 1988, pp. 315 5 489. Thel@elbt: ng gcinSgt g( thF pol ]%/a{nhde IZre

r ef er abl e p r abl el ow ! a es o ese
Bol yhexanlﬁt%ytgf!l\%gﬁgé%san@égfl é%%itby gféﬁe?ﬁy‘f%??émfélﬁﬁca | Y k_no""_‘ per
pol yhexangt fy éﬁem%l%gf’eecgﬁ 8i & RA E170 CH¥F §2 Hinaniono aneERkenmiTes langes
bi s( p- ani FEEFELBRGKiOImerRBALE , digt ddignBrtved atediandft helywed Sctienodt ai ned
by ring-oped Fggbheetiagtake]. D, excdmphitleprs Bangl, anhel actwws, ghhesis-
sui tabl & 4p0l.yane desltang pased o ther pebydldeC 19 pkepPIUNIG) he18Gi shs acid

conponent ,aQdpkéraEidly Bexapes ydcenedi ani ne or 15 .
bi g?p- am r?ocy‘(:pl ohexy]%ypropane as di ani ne conponent and pol yani de base

' epared by copolynerizing two or nore of the abovenentioned
[)gls;glsargrg ) %%%t@%%e?ﬁ%f?ogﬁeﬁ?ﬁﬁ?%ﬂ%ﬂ%@izﬁébméd?ml yani des whi ch may
be ment i okedyherametthydeps el chasideaspdl precaetilydebandodecanediamide,
hexaneti¥y pedgdl hramimoupdptanimiden adidc £ obhenilndRy b 268e 210 redhRhe- aci d.  An
exanpl e otiodkbaedidnidey RAQUUR pRRAIELS bbba RS pOKL | ANAERRLLGCOATL under
the name Yhttamd d(for LxGmp?o, %{%ﬁ!’ag&p@ia% Iyag},g,_ets%ugirt%bgar eted by Du

n n El van de(r reparati.on Of. tNesé ol yam des is
ZFQE geggi)f)gg%“}%?ﬁg © aB%‘\E/‘grérhttieSﬁBgtlg G &t MERPLEPRL I EcddoRs 13594 nal
am no gr oGBYPPEE 0 A A hEFthiinexgretibelenadisainene¥ ol | ed by varying the
ol ar riét Pés (Bfaninecycarhexyl uepenadss dirmipeopompomentofanthpoppdnyiatd de in
t he nol di bgseorgmisist porpafed ey copwenhéizing ¥Rot 6r 2861 oFeiglt , by
pr ef er encabbvémedt 1¢dedt fo Bpmek-<? ¥ B¥m¥EidHHs tREeESEADI Y from 0.01 to 0.08%
by wei ght. The di spersi Ei 1ty of the pol yam;jdes used candbeti rrp(rjov](cad I n

oncom tapt. use qQf a.pol ycondensation product rmade from

200 di (e EaTr LAY P PRt SodipBifien AP Bag o AN GPERIART. 40
C’ondenéﬁt F Bojp‘F%'gti’&ssbB?e‘F s eppelagerng herprapteynlenastipaing, and bi sphenol
A are confepcrdiamingdaryabthexytmethasesarfdrdihecracid.epar akhoplarcs al so
known to thesekid [tbe pootkert miradecdaneBast akbeengdsaqrdansat @ried e
Phenoxy(r}hé Uninen uCakbindé® Corgor at i on) and

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



45 «Epi kote(r) (Shell). The nol ecul ar wei ght of the pol ycondensates can
0050/ 5153d094/8153yary within wide limts. In principle, any of the
commercially available grades is suitable. O her stabilizers which may be
* present in the pol yoxynethylene 5 nDIding conpositions of the invention
-are one or nore alkaline earth nmetal;silicates and/or alkaline earth netal

cherophos h in a s of to 2..0% by wei pr ef er ahbl from
0. D05 o TEIV A HRI GHIE AISER - o FRCIPLP S0 1 tPE B BPLREI ght |
based on ?‘F?e‘-]ta@t 8l gm%tlsoﬁuﬁhéb%i di ng conpositions. 10 Al kaline earth
metal s whi ch have proven preferable for formng the silicates and
gl ycer ophmsratseabal tzgycwdiiahl yag b iph@sand, in i thep @bl y6xymdthyTegeesi um
Usef ul  gofRings caﬁ@o@fﬂﬁn@%fgw@eﬁ@w&&aha&@e Hb BEeherabldkaTagRES! UM
gl ycer ophg h%t?ﬂd%ﬂl Gals C?era%ll ﬁ%ﬁflgngalpcrhe erabl y magnesi um

silicate. Partic pre rretal silicate

ear 1 are
those des¥riH5edP gSptf%%es‘f SPnETSURES 3E &P03° fe‘n D B2 hARY o PR er b i}i
al kal i ne &% 0 -R8Pato bhrdéf bvaneigktalaidudnoparpicyaart feanal . Hageedi- 8% 25 x
is a nunbey wWerigintl. dasesl @, tpeefetablweighonoi. thd moddingdcompcas iainnaber
gr eat erotAaldhecquath et 1spwhich aldve brevel) frefeFab3® e feraagnds are
advant ageous|of 14886ed Mhdd @qwe%mhfa%g\ argggxtéﬁ |aﬂﬁ.{yc§ Rﬂfﬂaﬁdproduct S
have an %/er%q%lggig}:cl ag%l %gug u %etssl Tcoggoun prelera ess than 50

m Preferencé is |‘°1|catgs rra nesi um 35
silicat esgjé'ﬁthSPhgﬁPlﬁ a@PyBE?B?)‘FR%BhéI‘F@Ee%‘H“ r?deﬁ&PB’h‘?iﬂtﬁ?& 8pAbShhat es.
Exanpl es @ALailes&ikigatse agdf preferaltly mgoeestan ysigycphe. fRATtGMuUAGT Ly

char acl®rp=tfierabde uabkalGalec eantsihetzd! @ idndavegres tihpse | deatrabed by
respecti veley fofutant ent of CaO and MO, respectively: from4 to 32% by

wei ght, preferably from8 to 30% by wei ght and in particular from12 to
25% by weight, ratio of Si to, ]?)and to MgJO respectively (nol/nol)
from1l.4 to 10, preferably rom 17 d in particular from 45 1.5 to

4, bulk density: from10 to 80 g/100 m, preferably from10 to
20 where:

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 pym, preferably less than 50 um.

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 CaO 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 SiO; to CaO and SiO; 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



f 00'50/61531 12 40 g/ 100 m, and and average particle size: less than 100
«m prefer@@id/gﬁﬁthan 50 Nsn. Cal ci um gl ycerophosphates and nagnesi um

gl ycer ophosphates, 5 respectively: content of CaO and MyO, respectively:
"above 70% by weight, preferably above 80% by wei ght resi due on ashing:
from45 to 65% by weight nelting point: above 300C, and 10 average
particle size: less than 100 m prefé"rzably |l ess than 50 m Preferred

| ubri cant 4P/ WP dhl nepdhangr eveage parhicholsiizeg lessposint il00sumf t he

i nventi on prederahlyniaed $hah 6P gno. 5 15 [l acuna], preferably from0.09 to 2
[lacuna] and in particular fromO0.1 to 0.7 [lacuna], at |east one ester or

am de of t ' | lic acids having from
15T 2, LSSt B SE SO 01
or with saturated a¥'phatic al cohol s or amnes 20 having from2 to 40
carbon at GPEEePF PN Phdr YAP2 IqPRECEAVBEN: ahQyes 708 by wei gk et her
derived f ramfarebhnlabaved 8% hy ersigbti de. The carboxylic acids may be nono-
or di basi cesEdaepbresasitiingh fiaym 45 teeBER OB dvelightpel argonic acid, palmtic
aci d, | aufmeqtafydpoLix MMRHGIET S0, dangdodecanedi oi ¢ acid, behenic acid anda
partic # Yo AV ari | rjc I.d and al.so tani c aci
(2 mdoarearSh AR, s ThED 1o Fhiin B0 o BE e o BT ey ot
al i phatic | ¥8hol s may be nono- to tetrahydric. Exanples of 30 al cohols
are n-butanol, n-octanol, stearyl alcohol, ethylene glycol, propylene
gl ycol , n@spéarydd glungdicanhd pemthdehymhyibeolpresand pnefies emading gi ven to
gl ycerol @otppsit barsytdfr ikhel invidift iahi phef | tn aMoNass Sy |e ¢¥PBO- tOo
A A ity e e e L I L

LB S )f)a':fe 4 !?lpae]d, %t ﬁa?%noncﬁ %r%tﬁg %ﬁdam (J OIP

articul ar relerence i Iven . to e e
Iﬁexamet hylsgﬁgﬁ‘?)%ﬁé &, unéSF\g’é%%@ilﬁﬁf‘?gl‘br‘?fré’i"lx@éli‘és?‘“e#%s AT inHi Eean ar e
gl ycerol ~ 18i §p et ftaxrbog| geerdl Rucfsrahiwnt &rometllfy ken2dicanbomi atrus st ear at e,
40 gl ycer vithopokedls oat witlyl sedsraketir 2l iphaatie, agtyberolor AmMAabehenat e and
pent aera® having fiei @asteat@t@ardon bSoms s pReIFeThble fLomSe & ¥t ¥iASoPf
di fferent a@shel ox0fvidh dRSetir QREEVS CAEM NAE ML A UG%y1kRe ALW; fesi red
m XI ng rati o.
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-octanol, 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



45 ¢ 0060/51531 13 O her suitable conpounds are pol yether polyols and

" pol yest eroopoyVsp631whi ch 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 KGaA. Preferred ethey$ derived from al cohols and et hyl ene

oxi de hav the f.orpula 10 RO (CH2 On Hwhere Ris alkyl having from6
to 40 carboratow ?% %onl‘psougﬁg PhY e‘boé?ye)ﬁggﬁt B?ﬁfﬁaﬁna fsi BT 1. Ris
parti cul aPPRYPrSeBigh| Bave Leepr g8 ke EiGACYath ah9RonIoRELYPASIG th n a 50,

obt ai nabl eaxkarydici arigs f moefBrsPlusfatftyensdtié s Jor\haye. bdee novel nol ding
conposi t i etisemieyedonpuliseb ifer proButts Hpebuvaneaighd ,cqumel-eiably, ffoam 0. 001 to

5% by wei gxdmplRabkedi®rky 208 Frehchemkel fKea®.0. 01 to 3% by weight and
i nparticularfronD.05 to 1% by weight, of a

mel am ne- f or mal deh condgensat e. Thi si eterably a crosslipked,
wat er - i ns%ﬁ%ﬂ%%r égﬁ TS & qr&ﬁfegcgﬁ%réﬁ%iloﬁﬁ ??%e?%ﬁyﬁre??d%’ﬂlqeomvﬁhe nol ar
ratio of th%r éflyde to melamine 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 prmoesses for their prepar@u,ocnaog,feund in DEEA 25 40 207. The novel
nol di ng conpositions nmay conprise fromO0.0001 to 1% by 30 weight,

pr ef erabl‘yrllJI{ﬁ)fp g?og}]ﬁ%%h%é’?%ﬂgﬁgﬁi , 4@nd igorparttoi cular from0.01 to

car

r:!:tO a n
0.3% by we nt? S5 A ORRBHE AR, 2B0s%itR hucl eati ng
agent s ar@%ﬂ?rkﬁﬁﬁﬁt%ﬁﬂ%8§,e?‘g?l% le 35 mel am ne cyanurate, boron
conpoundsR SUPRTEICHEROYY mirefprablyia seaurprefetussCie fgttetlenmi(r) Bl ue
(coppel5 phtthalnoeyahi nebtadingrdat commegyicstadl gdf toradiysar ks ofuBARfo1® AT

Akti engessdl) schaft), or Dbranched pol yoxynet hyl enes, which in these small
anounts have a nucleating action. 40 Talc in particular is used as a

nucl eat i | e nesiumsilicate.of the fornula
V[ (o) 2 ?g‘é“%ta’ﬁgm’@q%%g@%gé@"#ﬁfﬁg PHPLAC f1Bh g e T
phyIIosiIW ra He%&&; y trom 0.001 to 5% by weight, particularly
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 ratio 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 0.01 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)3/Si4010] or
Mg0-4Si0,+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



atriclinic, nmonoclinic or rhonmbic crystal structure and a 45 | anellar

" appear anc@o5aY5e531race el enents which may be present 0050/51531 14 are
WMh, Ti, Cr, Ni, Na and K, and sonme of the OH groups may have been repl aced
by fluoride. Particular preference is given to the use of talc in which
¥-100% 5 of the particle sizes are < 23y m The particle size distribution is

usual |y n t I I S preferabl : <20ml00%
10" S1omoo Cm A 3 n%%w ﬁ%ng)ﬂ"f“ AR RS oS e o SELSRE AT, n385 et ght
by wei ghtPSH BER 38‘?% Gpe are com*rer ci al | y aval I able as Mcro-Talc
|. T. extra (Norwegian Talc Mnerals). Exanples of fillers which may be
ment i onedRanticateunpsefdramget ds §D%brbytonehghtise priefradabliy dhiish 3008 40% by
vei ght, 5 as£ el past v G itdekanaé e< whi er She MR 1L Beks @t AbLatesAbl y

0l ass 11 DB SysulGy @lSchS BBYimd:3heSAMRLy S URAd; LN the Torm of

gl ass woyer . nonwovens an d or gI ass f ent. rovi ngs or chopped
glass fil netra rrﬁde fromlowalkali E glass and having a dianeter of from
5to 200 m preferably from8 to 50 m After 25 they have been

i ncor por at ¥, umhe f1Wtody Weligkts preferably have an average | ength of
fromO0l05<tl® imm | MYPFaky eeligitfrom 0.1 to 0.5 m Exanples of other
suitabl e &ild gms ar egzxalR ug}lg pebonate and 30 gl ass beads, preferably in

ground fogm, m Xt fillers. Qther additives which may be
ment i oned_ar, e(aglnnuntéw ?)yOtweEL 1%0% by wei ght, preferably fromO to 40% by

wei ght, of 35 rrpactf‘jf’?o&ﬁyf Ph8ol yners (al'so referred to bel ow as

el astoneric polyners or elastoners). Preferred types of such el astoners
are t hbSerdasmasast Eiip ltape- propydreneeciEPM) avedlebiyl eaeMijxrmpyiagne- di ene
( EPDM I.T. extra (Norwegian Talc Minerals).

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 pum, 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 pm, 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



40 «rubbers. EPM rubbers generally have practically no residual double
“bonds, weseas1&EFPDM rubbers may have from1l to 20 doubl e bonds per 100
carbon atons. 45 0050/51531 15 Exanples which nay be nentioned of diene
nononers for EPDM rubbers are conjugated di enes, such as isoprene and
-but adi ene,  non-conj ugated dienes hagng from5 to 25 carbon atons, such as
1, 4- pent adi ene, 1.4-hexadi ene, 1 5-hexadiene, 5 2,5-dinethyl-1.5-hexadiene
and - dtieseviioR XY BRChedt Skl o1, 818he Madfigtena £ EEOM
cycl ohexadiRRfES 2CG FORLIRTEEnEsensRy Hichy 8P opRPRERISeABY Rtrdiens
al kenyl nororapmijsgatedchienss baeimy|frpané- 2onds beanboneatoms, such as
5- but yl i dene-gemtadhbenaene,4-h2xaeided | yil, 55heraddemene and
2- i sopr 9pemaiaeraly Dol PeNRxaafdnd Oafd i1ICMCLedheNese, SYeRid@Sdienes, such
3- et Nyl 44 Gyehi0bBn2adi O Okye PoflelRRATIENCcy O od LIRS, OLod NESe.
Preference, | lgl ven 5{0 1,5- exg |§$ﬁ€ -«it’hgp denenor orgene [sic] and
di cycl opett @ SRENAThe Ui ERE BT hit“BY LREPEPIMSUbBEFE 7% preferably
from 0. 5 biethydaeeRg-weiRornepe pat thutllddeneofrionbergeney wei ght, based on
the 15 tatedthadilyhtSofontbdeenenbband FRBWpProberyk-Sraprabsoetay endeen graft ed
Wi th olbetrimyrqwdianes, Guchwakh3 ghetriydytr icpeid) ey yl.aeeg,- with
(et h) acryld GeRebgbfe, Br WikRuréded Mhiaewl apldesreme® CRPGIVEENS of ethylene
W th est ef S GloxbldLRL 6L, s BEhh At rn@NR! PETc POl o8l PISTEIL 5] hubber s.
The rubbers y al'so contarn MONOMES S . Havi epoxy roYJps. ese r,r%norrers
havi ng ep %Félﬁpgomé‘?r_ét GfeFBF apTRM irr‘r‘c'?(?FﬁSrg? ‘?fr‘ﬁrgbf‘ﬁef’f%tg’eﬁ By¥Saddi ng,
to the 25 Hokam¥elahkt v ParbhewErSs frew Agtepdkpyymedpht ofbades foor khea | or
I 30018 | §otGHRBeCHht G )theOr (BT ) g- CH CHR6 CH2= CR10- COO (-CH2) p- \
-CHR9 (Il) O 35 where R6 to R10 are hydrogen or al kyl having from1l to 6
carbon  aisHiP ruBBEr & hdy A sbNheGe bddPPrRrt8d 3% t1 dtheMmbdbnkas!, £rgm O
with glycidyl (meth)acrylates, with (meth)acrylic esters, or with
(meth)acrylamides.
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 monomer mixture, monomers having epoxy groups of the formula I or

II
0,
30 CHR8= CH— (CH2 ) p— O—(CHR? ) y— CH—CHRS (1)
CHy= CR10_ —(— — CH— CHRY
2 COO— (—CH; ) p— CH—CHR (II)
o]
35

where R® to R0 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 R® to R8® 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.



to«d0 and pis an integer fromO to 5. 40 R6 to R38 are preferably hydrogen,
‘where m-i@0®005183and g is 1. The correspondi ng conpounds are allyl
glycidyl ether and vinyl glycidyl ether. Preferred conpounds of the
formula Il are acrylic and/or 45 net hacryl i c esters having epoxy groups,
-for exanple glycidyl acryl ate and glgcidyl nmethacrylate. 0050/51531 ﬁ6 f
The copol rs are advanta osed of from50 to_98% b wei ght o
et hyl ene, %(]?er ocmpﬁame%o/art?y #%g%cfu nSH@P%S?é\\ﬂrP §r°@p5§ %&p?y t he
r enai nder¥&idig O nE Ry R4 | |f6°@s9 %% 205 P&r‘t’?%‘lﬂtarOpr‘@fl@?‘%Wc gvdngi ven to
copol ynereparderpupem lithef remasoden 88%cbymeeh ppvrylie patersul ar from 55 to
95% by weight, of ethylene, in particular fromO0.3 to 20% by wei ght of

gl yci dys paafivhahe, pAdH@inckr 991 §ideh 40%BYo VEhe¥Y mabB PA6hi cul ar from 0.1
to 20% by weight, of glycidyl net hacryl ate, and 15 from1 to 50% by

wei ght, ar from10 to 40% ht of__n- but acryl ate and/ or
2- et hyl he%fiD 359 § ?ée% I‘?’gf‘gBIL’efJe’?r (lﬁﬂb‘% s é-’t:’e’s‘oa?%% t9¥e e OhY ! |

et hyl, propyl, |scﬂﬂ|te)F YaRBetert-butyl esters. 20 Besides these,

COnMoNONer s vvhi ch nedn partsedlar eEnamyl 3eso 202 diydweigimy |ofetdlgrsdyThe

et hyl epe copol yner sadig3atebegnatsave may be prepared by 25 processes known
per se, preferably by random copol yneri zation at high pressure and

elevated {eper ahuasy J@pwquuat o OSGRRP8, 3G WEh ! (ENIND., PLRLELE o
Yy

el astoners SO I nc prépar ati Yorf
descri bed, for exa By Efd?ﬁﬁ ha‘f‘he arﬁS’nogr aph "Emul si on

Pol yneri zation". The errul sifiers and catal ysts which nmay be used are known
per sels|frqor ilncbpii@% ihy weigbssi i earainstahofmgen@ots| y0sthweiighd, 35

el astomers or thosefintBudyshatdyisteugharsr Reng hﬁéi%I YRGylskkucture is
determ ned, inter alia, by the sequence of add| t| on t he i ndi vi dual

TN osft, FRERLSLAPY o U6 PELNIERS ! SR BLT SELPE, B seauence

for the 1sobuty1 ané)tert- utyl 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



preparation of the rubber fraction of the elastonmers are acrylates, such

- as n-butyloesosse8®1 and 2-et hyl hexyl acrylate, and correspondi ng

nmet hacryl ates, and but adi ene and i soprene, and also m xtures of these.

These nononers may be copol ynerized with 45 ot her nononers, such as
styrene, acrylonitrile, vinyl ethers.,gnd 0050/51531 y 17 wth other

acryl ates o %Eacr Iatles such as thyl nmethacrylate, nethyl acryl ate,
ethyl acr y1&fe 5P hrEpyil2LERyPRMEthRFEYLRFes prsyclihBErmeHde (with a gl ass
transiti oMStEABEY 3 the MSEhYE aethateTCRthyl tdnr vdlaget oneprpydy abey e cor e,
the outer envelope or an internediate shell (in the case of elastoners
whose st r Uheusefhasr mubbethpnadan(wikel hSyladd) trh@s§assn OJen@béﬁEQP@r

BaVl ng rmfbtélbham@)n%fshlﬁueiatsﬂoﬁleQL:SHaPO&eg'éﬂle cbQL, "L JLap & One ](cm ,?lhl i
e conpos 4bh a ne or ard co nents

gl ass tl‘a(l’?l)%l tgfl‘c_')@nlE rféagtgugﬁe P b(ln tgﬁcﬁa%er e°f|r §vBP LT ng’g‘f’aés t he rubber
phase, léf‘?tﬁﬁ rer &t lBE?Lﬂe"éS"I 2ShehE?) - tHedbearasqaferdhsyomermar ed by
pol ynmer i 2| ﬁijln%sm?ﬁq fdiapaPneotisidr 4t &8 yakewe possiplentdr imoge £han one

met hacryl éheiti te bea-cmephyédtof eneubperepkydent yrene, or acrylates or

met hacriyol ates, such as nethyl acrylate, et hyI acryl ate or nethyl

met hacryl Qtfeonge&f Qﬁﬁ‘et Hgfc? cdrr'fpo'n%n@gs sg Qre’ir?sfto use rel ativel y
smal | prog%%épglgu (r)ﬁ) % £ noner d Foven ‘2dvant ageous in
sone cases t ‘%3@1?% I8 %a ‘éSJr tihee THPRRH PIREer hei 1
surfaces. *Bx% uﬁ?oﬁﬁst eoFltaﬁFgm‘%Enpé”@rsé apexyenenalay prebansdde
groups, ahY BP qr&r?éPBonw Ryriggapahhihetrens , betynémepd weeg Lbyi €ailegn t ant
use of 1Snoathessylenithélé prannerhdsRibeils fohidthe: scPreae ,REF 3& JatRgwhere:
R15 i s hydrogethauryChted; ddat as A6LRIP acS.c xs@reog@{rrylc %L or aryl,
in partichbahy Pheacry Rite | S AE96sC 1%195a| A 'po8si 1 A - OR18

e he e 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

R15 R1l6é

|

CHy= c—x——N—Icl—Rl7
30 ©
where:
R!5 is hydrogen or C;-C4-alkyl,
35
R16 is hydrogen, C;-Cg-alkyl or aryl, in particular phenyl,

R7 is hydrogen, C;-Cjp-alkyl, Cg-Ciz-aryl or —ORI1S

40 R18 is C;-Cg-alkyl or Cg-Ciy-aryl, if desired with substitution by
O- or N-containing groups,

X is a chemical bond, C;-Cjgp-alkylene or C¢~Cip-arylene, or

45



40 R18 i's Cl-C8-al kyl or C6-Cl2-aryl, if desired with substitution by O-
or N-cont 8oBoA§1§3aups, X is a chem cal bond, Cl-Cl0-al kyl ene or

C6- C12- aryl ene, or 45 0050/51531 18 5 The graft nononers described in EP-A
208 187 are also suitable for introducing reactive groups at the surface.
Qther exanpl es which may be mentioneggare acrylam de, nethacrylam de and
substituted acrylates or nethacrylates, such 10 as (N-tert-butyl am no)ethyl
nmet hacryl ate, (N, N-di net hyl amino) et hyl acrylate, (N, N-di net hyl am no) net hyl
acrylate and (N,N—diethylaninoﬂ thyl acrylate. The particles of the rubber
phase may al so have been crossiGmied. 15 Exanples of crosslinking nmonomers
are 1, 3-but adi ene, divinyl benzene, diallyl phthal ate, butanedi ol diacrylate

and __di Bydredpayrel apaohask afuderaseul 8t ase-andop! 867 L1 GagBopRLis, descri bed
in EP-A 59036@&%@1&%@%@4&8%8%369#% aLto tﬂggs Pg, fpnoners known as

graft-linking nononers, 1.e. me aving two or nore pol ynerizable
doubl e bonds which_react at different rates during the polynerization.
Pref er encB S GXBR1ED YiHECh d@Yobet ARl ansipatadecTylamiden at | east one
reactive Bedhgryydapidei eed subsghtuted erydates ade methatryheted hasuciononer s,
whi | e theast ffertereabttyramimpthol neatidryeatgfoups), for exanple,

POl yITer | 266 - in@Rh{l GRINd ecigncast piloe,  (RNR-SLAdBHARL RBINTBIZat | on
rates giveciy e And (R LRI QROLLIAN, AT URPRLLL A1 Ed CoUbL € bonds in the
rubber. If another  phase i's tRen grarted offs 28%imber of this type, at

| east sonme 30 of the double bonds present in the rubber react with the
graft noP¥RaStigledrof dhenirehbepophrse Mag. aise hevasbegnadtesslamkeds at

| east $BnExalugiese obf cxdratiigddingomonorgertso atrhel g3-Autdddsae, Exanpl es of
graft-I1inkivigytbeasens, afidlllys pipea BitR,MBROSRES 0131680y BAH NGhad! | VI

groups, idymairbasyalopdlnddiester scaf1/khYLgsi cald Mé”é&hﬁéﬁcﬁd carboxylic
acids, fogefxamehe;glayla Rchykate, “allyl nethacrylate, al'Tyl nmal eate,
diallyl fumarate an diaIIyF ifaconate, and the correspondi ng nonoal |yl

conmpounds_ of these dicarboxylic acids. Besides these there is a w de 40
vari et §9 oft dfhétseupPeabitd egitar B¢ | Hig mgnaBRTIEWIFes fueftherinkdegai | s
r ef er encenan@pele , nhde- wmemefrer haxiampltep 60 hiGeA pbliA8ri Bifle Baabpeoporti on
of these maissivhikh ngeamnareds f feraperest dbdidd 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).



45 generally up to 5% by weight, preferably not nmore than 3% by weight,
"based on @508E9351531 19 Sore preferred enul sion polyners are |isted .
bel ow. Mention is made here firstly of graft polynmers with a core and with
at |east one outer shell and the follow ng structure: 5 10 15 Mononers for
-t he coreMononers for the envel ope 1,13 Butadi ene, isoprene, Styrene, _
acryl oni tgdnlee prBrbited ki Bh Soo BHMNSXY! { IBLD 30TYl 2l G WST € apPrOpr i -
acrylate or; a nmxture téese t avi n% reg}giflve roups. - as Whér e
appr opri abst ogg?he%rsv}n"qtyhﬁ s%Tr"Ji’%ecP PEFR oS I9MEng rofdie s Ratkad of
graft pol3AfePYtfRoskekk Aict the frklawng eRBRCB@:shel | it is al so possible
to use honobgeneous, i.e. single-shell, elastonmers made from 1, 3-but adi ene,
i sopr erfe rapd—-butyl—acrylate or fromcopolyners of these These products,
t oo, may|be pr¥PRYERFS BPTcbhR fAeant usfe oftManogeski fkE righemenvaiose or  Of
nonomner s | bavimetadieael | veogkedens. 20 The§iRAEONEES, 1dnid€$EE] Ded nay al so
be prepal sdbibty DideetylaconveHylpagly 1 pr oCaa®es,) abrlatdy, SHePENSHH bpri-
pol ymeri zatrplateOdren Auktwodd @fekhssoElateVibeingBdedte iNBNELONRA ale |
t her nopl #shexe paipropet hesesogerhedewtth Deksich 168G Arehddin846, EP-A 25 115 847,
and EF’-QAT&ﬁasﬁBizhkifngrmeuquﬁse. It is, of course, also possible to use
m xtures of the rubber ~Types Tisted above. 30 35 40 The noidimyg
conposi tions of the invention may al so conprise other conventional
addi ti vegnamdafir of easifitgpal pifer VRiRsE BYri@durf ha@XaBPé CohdBBheOEhdBY be
Coavenge L B L g e et e Y port i on
cavenger i e . :
of - addia (a2 tpaFp Bl Eon P Eailg RIS Piontenel bl a6 P HA T o 06
by wei ght®F %68‘“ n%?‘%ﬁs]ﬁ@?égﬁnﬁgs"r}ﬁ%s THESE nRF YR Sr i 5AC ndlRYc BepPrSRared
conponenYDFONGem tide 4 s8n0f Hex asmliink ingi menomsirsc onpofi emiromay st bavil)g from
0 to 2, peefeiwedlgrdupsm 10 ppmto 1.5% by weight, and in

20 The elastomers D) described may also be 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.

3o 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.



particulrar fromO0.001 to 1% by weight, of an alkali netal conmpound and/ or
- an al kal-i 0050351831t al conpound. Use nmay generally be nmade of any of the
al kaline earth nmetal cations and/or alkali metal cations, preference being
given to 45 lithium cations, sodium cations, potassiumcations, and cal cium
cations. 0050/51531 20 For the purpgges of the present invention, alkali
netal co n and alkaline earth netal conpounds are those inorganic or
organi c ngg?tgém%ﬁosfe\sleo*ant fl PAPPRBE r BHENTIRYY n2 Hiido TS tad| GRmRANTGS
suspensi oA 52 BsaiiReeSatkh dietifdy COBPARIS GFed thPse nbqrasnd csar tergand.c

car bonat e§alkg dihigdn géue bamaaldalingdreadtdes, ioxagdesqusamtluphos phat es,

parti cul asuppexisiicence being given to alkali nmetal carbonates, such as

pot assi sm car bonat e and sodi um carbonate. 10 Exanples of organic salts are

al cohol al g5a g1 24582 APl SieneRBEDSI A 85 800; S8l L8 OF, car boxyl i ¢ aci ds

having from,Z tq 12 ,carbon ato articul ar -pref erence b&ing given to
citrates, ga{)}i’(%rfa;{[egé, hgﬁ I} tc}aéggg?‘gﬂ ¢ PHOFPEERSF / (fEdeFentBdi's given to
al kal i nePRPSPRAESi Bestickaieorateyennn dedndnohyen o @dkahil metilum

hydr oxi deCayppnates, esuph ef maitagsadnlechriboniahe &nd ns@fiuan cagb@oats: .sol uti on
of fromwl0 to 70%strength, preferably from40 to 60% strength, when
prepar i ngeR@nd e BEVLABARH N%098PSE t _ red in
{ogetner il i cau BN S b TUEw U TSRLaeE & (LR O BOgL | ons o
the inven |§2 are ' pr ﬁgar e,cf%tpé m XTI DY A He 88h§5n%?ﬁ]§lgi A8 vaintferl %known per
se, and 25*UEYHIAGHSr iPUTHETIGH PRETHSNCEoRRERY | DI ANs tohei k¥ afas
unnecessa?’ff".‘latﬁ?e eBfpeavertategre advant ageously mixed in an extruder. In
one préberred formof the preparation, conponent B), and al so, where

appropri aberticarpenpnéfederce aBdgDlena RNREEE Al da10eydPorpmd ed at room
tenper at Us&pdcaalihg Bt tiPhyMloxi@ | QW dolYum RIS 88: wﬁp%&Qer
preferre ﬂ?%%bﬁgnédd 1S 8 d%Jm{1 nt,0 atnhg ut?’uer s(ﬂ:ﬁstlé ge t bg nmeans
of a sol ujion, pr g ra an. 35 agqueous 's6ABTYEn. STMtE OBl 1P ™hdd 5Osol i ds
content of ¥ F5HeAd 85 pli%fe%(%b r Ef SR A9 For PO BETENGShohen preparing
20 the POM molding compositions, 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
exXtrusion.

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.

45



The *t her-nopl asti ¢ nol di ng conpositions of the invention have a bal anced
property poosoysisamnd also | ow antistatic [sic] 40 charging, and have very
good thermal stability, showing |ow nold deposit formation, discoloration
and formal dehyde em ssion during processing. Mldings of this type are
therefore especially suitable for u%l as chain links, casters, slide
rails, or )gaearMeeI s, for exanple. 0050/ 51531 21 Exanples The
conponent s A SRere as follows: 5 Conmponent A) Pol yoxynet hyl ene copol yner
made from 97. 3% by wei ght of trioxane and 2.7% by wei ght of butanedi ol
formal . ThHEhgrapnwponerts |[Usedcwrpei sedfcldows : 3% by wei ght of unconverted
trioxane and 5% by 10 weight of thermally unstable fractions. Once the
thermal |y ¢ Bkeafracti ons had been degraded, the copol ynmer had an MR
of 2.2 mM/10 mn (190C, 2.16 kg, to 1SO 1133/B). 15 Conponent B)
Pol yet hyl enei m ne 'tf an average nol ecul ar wei ght (MN - determ ned by
li ght scattEMo mf"wBY e (OPCLIANEE MAdec §3PRY 9T 3y $® webght oif r4i08enePas
[sic] at 20€ 2203CBnpirictt of Potaradiplefergal/ctheniprhdact aateindge nol ecul ar
vei ght (Mmompirised, gotarsd ap gl WE LAcBhNHIM R rabxIndSar sKO5yg. 25
gogpcéagm Oaﬁ:iﬁaalﬂgtrmlggaﬂétig%m&@agei%ﬁ%%&othQ"@hQ‘rl%ll
g - is€a - f ci -&1E§ ¢ Y éjlg

Pol yami de pl %317% TF# I}lgoggfe;puh e \ﬁ/_gggﬁfg'bf h{gg@@éﬁ@ﬁaprgﬁlaﬁgg ¢% om
caprol actam héxanmethyl'enedi am ne, Sdi %J i él'pr opionic acid (as
nol ecul ar wei ght regul ator) by anal ogy 40 with Exanples 5-4 of US-A 3 960
984 (" PA- io®®Repent)B) Oy 3 Synthetic My silicate (Anbosol (r) from Societe
Nobel , Puteaux) wth the follow ng properties: 45 MO content > 14.8% by
wei ght Polyethyleneimine with an average molecular weight (My) -

determined by light scattering - of 35,000 and a viscosity to ISO

2555 of 14,000 MPas [sic] at 20°cC.

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] @)
| X
H -CH7CHyC-0-CHy-CH;-0O-CH,- CH,-0-CHy-CH;—O-C—CH,—CH OH
CHj \
35 CH3

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 MgO content = 14.8% by weight
S$i0, content = 59% by weight
Ratio Sioj:MgO 2.7 mol/mol



Si 02 content > 59% by weight Ratio Sio2:MO 2.7 nol/nol 0050/51531 22
~ Bul k densiogs@0519380 g/ 100 m[sic] Loss on ashing: < 25% by weight D4 A
mel am ne-f or mal dehyde condensate as in Exanple 1 of DE-A 25 5 40 207. To
prepare the nol di ng conpositions, conponent A was mxed wth the anmounts
given in the table of conponents Bt ina dry-mxer at 23C. The m xture
t hus obt ai ned gom) enized 10 in atw n-screw vented extruder at 230C,
and t he honogel%lﬂ\qj(e % ¥ ure was Pt £l ¥HGugnl&idie in the formof a
strand, and p&SSefPzaghingie fol | Gwi2R§ Merweeigditer mined to test thermal
stability: 15 W. N2: weight loss in percent of a specinmen of 1.2 g of
pel lets andheatengmi fe 226 maldeRy s 0gHuchBEte HOUS ExWhp@bli YEigEh bgss in
percent ®f a speeiphen of 1.2 g of pellets 20 on heating to 2200C in air
for 2 hours. Antistatic properties were determ ned by the corona test: W
Hi bl er, El ektrotechni k 53, Vol unes 15/16.g1971) pp. 10-15: Determ nation
of el ectrost ati°c PhERAVT Ir& MR 1ERY RQMROSd tAARS gi GRFPOPENEUA f e Migedst ance
was det erm neditd thel AMEGE309iTen iprtdei tably oDidynpsdsa)s B/aaswr eAeat S
were taken af tey-fiseysit oB30cageheindatuzs/ Bifus Shradacd ¢o9didncles il
her e have. the giqbbobt gis SeatBacer DRl Bl oot ad (e okBeR A8 E o
ere have thepfi S, a_E.. - of charge rn %
T R S 8e™4s Pith e PR ©F FOGFAPS0 mm) I

Sur face resi Sta%HC eiTF Siuzr ectro rangemnen

t he tabl es bel ow orrponeﬁat ‘A) nmeans A) conprising, respectively, 0.35% by
wei ght of D/1, 0.04% by weight of D¥2, 40 0.05% by weight of D)3, and 0.2%
by wei ght of B8, fghtowimigewpse ofietdmimeddiogtanphernadnstbid itthe resul ts
fromtHé neasurenents are given in Tables 1 to 3. 45 005.0/51531 5
WL Nj: 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.
Hiibler, 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.

45



10 15 20 25 30 35 40 Table 1 23 Exanplel c123 A[% by 97.0096. 9096. 8596. 80
- wei ght C[9959¢535803. 003. 003. 00 wei ght B[% by 0.100.150.20 wei ght Anal ysis
Wei ght 1 oss: N2[ %4 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 3days under SC
" Delta E[%§ 96100100100 ROA[ 52] 2E+129E3l11E+125E+11 Tabl e 2 Exanpl e2 c456
Al% by 96 526.1496. 3596. 3 weight C[9% by 3.503.503.503. 50 wei ght B[% by
0. 100. 150. 20 wei ght Anal ysis Wi ght |oss: N2[ % 0. 320. 200. 180. 13

Example lc 1 2 3
5 |A [%] by 97.00 96.90 96.85 96.80
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 I'mvr [m1/10 min] |3.43 3.2 3.06 3.02
Antistatic properties measured after 3 days under SC
Delta E [%] 96 100 100 100
Roa (2] 2E+12 9E+11 1E+12 5E+11
20
Table 2
Example 2 c 4 5 6
25 |A [%] by 96.5 96.4 96.35 96.3
weight
C (%] by 3.50 3.50 3.50 3.50
weight
B [%] by 0.10 0.15 0.20
30 weight
Analysis
Weight loss:
N, [%] 0.32 0.20 0.18 0.13
Air [%] 5.73 1.58 1.37 1.29
33 MVR fml/10 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

45



Alr[95.731.581.371.29 WR[nm /10 2.82.712.842.97 mn] Antistatic properties

- measur ed &0%/53158Ys under SC Delta E[ % 10010010099

ROA[ 0] 1E+121E+121E+126E+11 45 0050/51531 5 10 15 20 35 40 Table 3 24 3

c7894 ¢ A% by 9695. 995. 8595. 80100. 00 wei ght C[% by 4.004. 004. 004. 00
“wei ght B[% by 0.100.150.20 wei ght Amal ysis Wi ght | oss:

N2[ 0] 0. 23@,%3Q. 320. 170. 30 Air[ % 3.911. 661.331.173.17 WR[ /10

4.162.803.583.122.65 nmn] Antistatic properties neasured after 3 days under

SC Delta E[% 1009710010092 ROA[ Q 7E+115E+115E+113E+111E+14 25 30 45

0050/ 5153 3 ¢ 7 8 9 4 ¢
5 |A [%] 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 weight
Analysis
Weight loss:
N, (%] 0.23 0.18 0.12 0.17 0.30
Air [%] 3.91 1.66 1.33 1.17 3.17
15 'Mur [ml1/10 |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 Roa [2] 7E+11 5E+11 5E+11 3E+11 1E+14
25
30
35
40

45



25 5 W claim 1. A thernoplastic nolding conmposition conprising A) from 10
~to 99. 99%0OBOAS LFAL of at | east one pol yoxynet hyl ene hono- or copol yner,

B) fromO0.01 to 5% by weight of at |east one 10 polyethyl enei m ne hono- or
copolymer, C) fromO0.1 to 15% by wei ght of at |east one polyal kyl ene

gl ycol or one polyal kyl ene glycolaning, or a mxture of these, and 15 D)
fromO to 70% by wei ght of other additives, where the total of the

per cent ages bi’ wei ght of conponents A) to D) is always 100% 20 2. A

t her nopl adti €*#Tdi ng conmposition as clained in claim1, in which the
conponent B) present conprises polyal kylene glycols of the formula | 25 Rl
R2 F O - CH - ACHRed@Rstit mbbding Rbmpsshytswaempeisahiyl having from1 to
4 carbos atons, 35 R2 is hydrogen or al kyl having from1 to 4 carbon atons,

and n is gregajer thapedm B B @E@gg’gpg)%?eit%h%%gi gtg\ellpe%ﬁn?osi tion as clai ned

inclaim1 or 40 2, 1S rom 0. gfeB). 4. A
t her mopl asti ¢ nol di nggggﬁ%}%#%g °h8 XM meF FRPSIYTSR: clainms 1 to 3,

conprising from1l to 8% by weight of C. 45 313/2000 Sch/nr 06.29. 2000
0050/ 51531 26B)5. A t heemop Hsttioc5kobyliweg ghtnpbsat i imasasoakai med i n any of
clainms1® to 4, where pbkyedipenbyheneinine pel ¥opssyfeave been selected
from5 - honopol yners of ethyleneimne, - copolyners of ethyleneimne and

am nes haV'“QC?t 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 A)
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
R1
I
R2 II—_—O CH Cﬂz} OH I
n
30
where
R! 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 C).

45 313/2000 Sch/nr 06.29.2000



| east two ami no groups, 10 - crosslinked pol yethyl eneimnes, - grafted

* pol yet hyl eoes50Y5e531- anm dated pol ymers obtai nable by reacting 15
pol yet hyl enei m nes with carboxylic acids or with carboxylic esters,

W th

g carboxylic anhydrides, wth carboxani des, or wth carbonyl halides, -

'alkoxylated pol yet hyl enei m nes, 20 -, _pol yet hyl enei m nes contai ni ng
hydr oxyl
pol yet hyl enei n

clainmed in _
foans. 30 7. Mehgctedgfremfilm a fiber, or a foam obtainable froma

t hernopl astic nol ding conposition as clained in any of clains

40 45
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et hyl enei m nes, and 25 - |ipophilic

& OUF}?}F@?F%%‘.BT%%{‘{JE'E’R%XS THRATSSHaBL 2% GhidleAgieompogitii on as
arfiFadSc L abfst 1 Whers the palyetbyhenediidiengolyhetshavd bess, or

1to5 35

homopolymers of ethyleneimine,

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

crosslinked polyethyleneimines,

grafted polyethyleneimines,

amidated polymers obtainable by reacting
polyethyleneimines with carboxylic acids or with
carboxylic esters, with carboxylic anhydrides,
with carboxamides, or with carbonyl halides,
alkoxylated polyethyleneimines,
polyethyleneimines containing hydroxyl groups,

amphoteric polyethyleneimines, and

lipophilic polyethyleneimines.

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

A molding, a film, a fiber, or a foam obtainable from a
thermoplastic molding composition as claimed in any of claims
1 to 5.



