2 3 DEC 2004 Stabilized black polyoxynethylene nol ding conpositiorfs3THEC 2004
invention relates to thernoplastic nolding conpositions 5 conprising, as
substantive conponents, A) from 5% by weight to (99.99% by weight mnus 1
ppb), based on conponents A) to D), of a pol yoxynethyl ene hono- or
copolynmer, 10 B) from 1 ppb to 1% by wei ght based on the nol di ng

conpositi r ) f..at | east one ol yet hyl enei m ne hono-
or copol y%e}%bq?gg%é %rggr% 8?’3{9%‘8“9%%6}899@?%‘?&“%@8?%% Sack, and D)
fromO to 80% by wei ght of other additives, where the total of percentages
by wei ght T déoHpownten seAptes B) tIRGmoplasnay snaldQdy ddpdsiveshson furt her
rel ates 8 acdrpeinseg pfad kebsohet N apBashtd ons of the invention for
produci ng nol dings of any type, and to the resultant noldings, and also to
t he use of 25 _polyethy eimnes for stabilizing pol yoxynmethyl enes

conpri si ng chbonferl?f“aég, Y WIERE &R hégalf’r?&epyt @t mdppess.ppb),

Pol yoxymet hyl ene HGFSY SGRCIHSREPEErB) Herv @ )beeh krevkyokgmeghylmmg hbmoe. The
pol yners have manyrexepblymr,properties and are 30 therefore suitable for a
wi de vargety of industrial applications. However, there-have been many

attenpts to fignd S, 0f i [ |.f Jprocessability,..e.g. their
flowability, sEQt t irﬁa%ﬁt }Lr%pﬂj g){:q\g Bgn‘ﬂ%{;@tt oals'ﬁ%r%l\l/e eh&“’%@b‘h%ni cal
properties, and al% g‘pf’ﬁét{]‘?r?féﬂ?ldgn FoBt2hito Py oF atoll@RAREsCMT oduced from
pol ymers of this PP3YeypelesEning3hemol35y cepohwser hat nol di ng conpositi ons
conposed of from 98 to 25% by wei ght of oxynethyl ene copol yners and from 2

to 75% 1%y weight fomaoicules 16al el Upe Igiasiel beabén hAeK, "Rrpved 40
processability, dinensional stability and heat-aging properties. The prior

art also inclydes the stabilization,of pol yoxynethyl ene nolding

conposi tions b suélﬁogbﬁegﬁa%q%i%{yeg?l%t t‘h% StERY, 2ddiftiveRi dant's, e.g.
stearically hindered phenol derivatives, are 45 added to the

pol yoxynet#idrensheot el alg ofopposeéntayes. bPheadiht der cumpdnearsof)t bb it ype are
sumar i 2@dis ribEyé- 20092 661. 2 3 DEC 2004 2 EP-A-19 761 incorporates

-al koxynmet hyl mel am nes into glass-fiber-reinforced pol yoxynet hyl ene nol di ng

conposi ti ofs. 4@ 'chgovg P‘eir i hpact . strength. According to EP-A-52 740,
adding a parti gfh et he"lr:':itt Fédres{prag?ceisf i@ %ﬁ?gﬁ%é’-fﬁpﬁﬂ e condensati on
ompositions of the invention for producing moldings of any type,
and to the resultant moldings, and also to the use of
25 polyethyleneimines for stabilizing polyoxymethylenes comprising

carbon black, in particular under thermal stress.

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

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

dimensional stability, of moldings produced from polymers of this
35 type.

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

40 processability, dimensiocnal stability and heat-aging properties.

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



5 product gives pol yoxynet hyl ene nol di ng conpositions resistant td 3 DEC 2004
exposure to heat in the range from 100 to 150C for a prolonged period.

DE- A-3 011 280 describes stabilized oxynet hyl ene copol ymer conpositions

whi ch have a stabilizer conprising a 2m xture nade from at |east one
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conposi t | olﬁ%r‘? FRhPER ? t S6TPPSE s°f rS’Pé@éﬂ%ur&dﬁiS’FP§é & rﬁ%&c&iﬂ@ made from
steri cal | yPYi9RIdded PagkRe iam Axndroxida alokamharesiam lrarbomdtesi | | cat es and
fromal kaline earth 30 nmetal gl ycerophosphates. According to the
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U | mann'28 Encycl opedia of Industrial Chem stry, 6th edn., 1999 El ectronic

Rel ease, VBElame 23 BEE, 20¥14 36 28 561 and DE-A 36 28 562 disclose
polyoxymethylene molding compositions in which the stabilizers
present comprise a mixture made from sterically hindered phenols
and from alkaline earth metal silicates and from alkaline earth

30 metal glycerophosphates. According to the description, it is also
possible to use polyamides as further costabilizers. Although
these compositions have improved thermal stability, they remain
unsatisfactory for color quality and molecular-weight
degradation,

35
DE-A 198 37 686 proposes black POM molding compositions which
comprise redox agents as stabilizers.

Polyethyleneimines are likewise known per se and are used in

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

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



VCH Wi nheim Keyword "Aziridines", Chap. 6 "Uses" (referred to bzeigomg[’aszﬂ[]},
"U Il mann El ectronic Rel ease"). The use of polyethyleneimnes as a
constituent of thernoplastic nolding conpositions has not been disclosed.
51t is an object of the present inveBtion, therefore, to provide

pol yoxynet txyit evea BBk} g \&RARO0SAEL L OIS (RWDT ERLHY Eafkea.b avi ng
i mproved ther a:St'ﬁPlrLé&ry ﬂggggggygq%h%ndeycgm owar, d [fﬁﬂé&?gg V\£| ght

degradati on [ocessing 10 calsed By addi ti on of

car bon bl a%%yew RAGE T 45t RaforHi S UsHiteRf themmamlastic pledans of the
nol di ng coﬁ?fmstlltéﬁgsd]@f‘#ﬁ med heenhdisnitosed. Preferred enbodiments are
gi ven i n5the subcl ains. The use of polyethyleneimne for 15 increasing the
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pol yoxynet hglend areweiglor degreldshien difre ngr ppoc¢ssaimg @fin/partsicnieterably

from 30%¥obyaveddgibly hed{ OS2 byrweh ditadkhynus 1 ppn), and in particul ar
from (80% by weight mnus 1 ppm) to (99. g)% by weight mnus 1 ppn) These

data are bgsed on _the 2 ng co 05|tlosmadefromA to ) b neans
parts per %%etﬁ‘feoﬁ 2B g\%ﬁ@ﬁ?fsgogg Rbﬁvﬁ%ﬁn&eaaﬂ%’f ﬁélfe m Plol on (by
wei ght) = = polgigg “Fﬁé‘PPéﬁﬁc(@dQ@%%‘}' %elt@ﬁt ont s Prgfbyretanbodhments
proportionaré gi3@npéncelim dnpoieight THH aiseedfvwbelyethgpbne smdbsbrat ed from
99. 99% hy wetghHsinghehé eEnBin IWsELbET tiy) otfhbsl QhyleAsOasohigharity
rather thape&s fg%ngggpartﬂﬁﬁﬂ}r§¥2@ﬁ9@ 6¥J$%§§ %ﬁ;% %Etﬁﬁléﬂq%avgeCIHBJ

oint. The applies t roms (99 wei ght 'm nus 1
Bpn) and (ng/&g ODpISHtCO Orfaq' i ppm . 35 Pol ynmers of th?/s typg are known to
the skilled worker and are described in the literature. These pol yners
very gener &b | sonppnenst A) edste 501dbhd afmposduionnef 4he- Che@rtiomi ts in their
mai n pol2preemmhiaien £frofnes hanppeligher to are .9erebal wei dhtepanes DYpB9! yeeri zi ng
formal dehyde pgady Io%agm yRyRle@hgbbYe | Kbrld1e oPT €558, $HE LA R reion
fat a![ yggs ?d}x? J?"s 6999413' fr\éﬁr goge&?rw%lllg}ﬂt Ehe(s999 %(gl%ygergeng r{p{nllggs at

eas pm), and in particular from (80% by weight minus 1 ppm) to

(99 9% by weight minus 1 ppm)}. These data are based on the

25 molding compositions made from A) to D). ppb means parts per
billion (by weight) = 1:10°, and ppm means parts per million (by
weight) = 1:106.

The term (99.99% by weight minus 1 ppb) means the proportion in
30 percent by weight cbtained when 1 ppb is substrated from 99.99%
by weight. The.term is written in this way for reasons of clarity
rather than as 99.999... with a large number of nines after the
decimal point. The same applies to the terms (9%.95 or 99.99% by
weight minus 1 ppm) and (80% by weight minus 1 ppm).
35
Polymers of this type are known to the skilled worker and are
described in the literature.

These polymers very generally have at least 50 mol% of recurring
40 -CH20- units in their main polymer chain.

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

45



repeat units in the main polyner chain. The honopol yners are generglg,l DEC 2004
prepared by polynerizing 5 formal dehyde or trioxane, preferably in the
presence of suitable catalysts. For the purposes of the invention,
conponent A is preferably polyoxynettyl ene copol ymers, especially those
whi ch, besiags geherdlly echesengol@dd® compt Sse altSQelsyesUmmole 50 1ml,¥

pr ef er abl Yrdge@m uRids tih 20eMRbYh pdLRaLt baatar from 0.3 to 10 nol % and
very particul arIy preferably from?2 to 6 nold, of repeat units R2 R3 15 |

| -0-CGC R5)h Rl R4 20 where RI. to R4, |nde pendent|ly of one anot her,
are hydro O&waﬂsr IR RS- ?EBE?W%t%’dPQIlW‘FIWd\HQng from1l to 4
car bon &tﬁﬂﬁ%ﬂaléﬁﬁyt% 415 trdpRane . QEGerably Cir dibeypresence of suitable

Cl- C4- hal cadteplysgabsti t ut ed net hyl ene or a correspondi ng 25 oxynet hyl ene
group, and n is fromO to 3. These groups may be advantageously introduced

into the mers_b r|n enj cyclic ethers, Preferre cyclic
ethers ha\C/}ch T A&t B R %/ %38Rﬁ11n\%r%llonl’ SEMROPEntCA iepreferpbiy hhere RI

to R5 and IPP@Pémﬁt%#?%ﬁoaﬂé%er%rﬁﬁpﬁﬁlﬁhw pdoggdehiche heisydag weanpl es,
of ethyleneceoxirdeg pCEy®H enétd, 221md deve bpityd enemd]l 2, prederably yiremne
1, 3-oxi de, o1 Iod2ox@sEs, ih Ppadtoxelanagrandols 3gliioxapas, amde ek c ethers,

and al so | Lear u/iQr n% &%fe@aﬁ ok yiPrimal, oS5 SUED 3% Bgéa_!% QQlgne or

pol ydi oxepan as noners. her sui tabl'e conponen ar e oxynet hyl ene
terpolyners, pr epar ed, for exanple, by reacting trioxane, one of the
cyclic 45 ethers descri bed above mndga third nmonomer, preferably

bi funct @dnal conpounds of the for[rulz? 2 3 DEC 2004 5

— Q00— C—C— (R3)—
Rl Rt

20
where R! to R%, independently of one another, are hydrogen,
C1-Cy-alkyl or halogen-substituted alkyl having from 1 to 4 carbon
atoms, and RS is -CH;-, -CH;0-, C;-Cs-alkyl- or
C;-Cys~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¢c—o

R3 — C— (R5),
’
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-dioxepan as cyclic ethers, and also linear
40 oligo- and polyformals, such as polydioxolane or polydioxepan as
COMOnOmMers .

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

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



CH2- CH CH2- Z- CH2- CH CH2 \ 0/ "0/ 5 and/or ~Z | 0-0 0'_"0 102 3hPEE 2004
is a chemcal bond, -0-, -ORO (R= Cl-C8-al kyl ene or (C2-C8-cycl oal kyl ene).
Preferred nononmers of this type are ethyl ene diglycide, diglycidyl ether
and di ethers made from gl yci dyl conpofinds and 15 formal dehyde, di oxane or
trioxane in a nolar ratio of 2 : 1, and also diethers made from 2 nol of
gl yci dyl conpound and FHgpot G GH:at zphatic—diC8l—hawi ng from2 to 8 carbon
atons, for exanple the \jig yci dyl ethers of ethylene glycol,

1, 4- but anediol, 1, 3-butanediol, 1,3-cyclobutanediol’, 1,2-propanediol or 20
1, 4-cycl ohexanediol, to nention nerely a few exanpl es. Processes for
preparing the ﬁ%ﬁ%ﬁr and copol yners descrl bed above are known to the person
skilled in the art and descri ture, and further details
are therefore superfluous herg. Th@ preferred pol yoxymnet hyl ene

copol yners have nelting points™6f  at |eas 00 and nol ecul ar wei ghts
(wei ght -average) MNVin the range from 5000 to 200,000, preferably from
7000 to 150,000. 30 Particular preference is given to end-group-stabilized
pol yoxynet wydene pel ynenaniwaulc bohdye-G-,Clorods (R d;he;edlds1ehet e chai ns.
Accordi ng ¢ndbeytweNtji@Re)yas conmponent B), the thernoplastic 35 nolding

conmposi tions conprise from ppb to 1% by wei ght of at |east one
pol yet hyl enel P] ne hono- fp hé The progortl on of b‘%ﬁ is preferably
from1 ppnftoteF B'?“%‘?@%t" & |WRFaratr|ecﬁF yleng GiP1YEHiit o 3000 ppm

These dat adang%édeéhex rendrgligthgrs gedsodiromopkyaiddd Eempoutldst en®). The
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pur poses oslwejﬂt@@eatmameﬂﬁdmoa,m@plcyﬁtgh%@a i edgSudbcanéit hen Beno-
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are br anched pol ynmers which generally

Processes for preparing the homo- and copolymers described above

are known to the person skilled in the art and described in the

literature, and further details are therefore superfluous here.

25

The preferred polyoxymethylene copolymers have melting points of

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

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

30 Particular preference is given to end-group-stabilized

polyoxymethylene polymers which have C~C bonds at the ends of the
chains.

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

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

45 94/12560, for example.



S contain primary, secondary and tertiary amino groups in a ratio pf HPE"‘?UU‘I
30% 40% 30% The distribution of the am no groups can generally be

determ ned by 13C NWR spectroscopy. Conononers used are preferably

conpounds having at least two 10 am®o functions. Suitable conpbnoners

whi ch may e memnbpongtkas agkagphasa lare obt kKyhanedingmhoesndiaviing from 2 to 10
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propyl eneﬂi m.ne. %her. ul éabl e conproners are di'eth enetriam ne;
triethyle ert%et rani ne,a(:tléﬂs'rrﬁf FAYHEh S IRPEAT e, 2i4ISqPpr B%‘ﬁ/}ser?&lpﬁam ne,
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0 (1dget ' l.ght scattering). The
Vi scosity %é;r{e%%]%)wzt%%gde(%r%gg%?g& 1g§n§$g%b%%\ymg¥ﬁ+whe range from 100 to
200,000 nPas, preferably from 1000 to 100,000 nPas. 25 Ot her suitable
pol yet hyl eHfEIGPOREES g ¥ ¢ rAF§s Pr akeRb Lyo cpapayids diavilngsaobtesisiabve by
react i ng0 pohiret Hyhenidmd nSwinkbbe drimonomeps! WHAHICagnBd Mwer@SShbakss S
havi ng, asefddpalkisOnsd aglr]é?f‘lléniedﬂamirﬁ%s%agﬂﬁg h@%&hﬁ%b”%o %ngyh%%rﬁ%g{]ﬂegl 2?2&
or isocya . 0 es..whi.ch nay be
30 epschl gﬁ){l aa%#%en%ﬁfaﬁ%cgg I ?%%e,art(f%mﬁ g?ﬁgfesneo 1af)“6p§la?lkyl ene glycols
havi ng- f r ot PH EPE8BANHIG s O5PeE FYt tRd CoKPRRNAIMFS0RL8F  propyl ene oxi de,
and al so t&eetdoigpahgtaningedrintDienetgtogniife, 2@tandthjSehebsatdine,
Processés dmrqpydpaetniancimess ke hisshbyiengetbydeirei,m nes are known, for
exanpl e fromdimeabpven@ntiaanad, SriddpobsatiencdRdndhsudad- A 895 521 and
EP-A 25 51*215;1&%%0#29?%9&“?1@158%{9 es are al'so suitable, and the grafting

agents use ere e any conpounds which can react with the amno
and/or imno groups of the polyethyleneimnes. Suitable 40 grafting agents
and procesBebratdy lgpepBinafy usratiedhayd pat ayeerad modesubre Wedght in
EP- A- 67809(veidhdr-aggnaps e.ofQfltem 00 ttabl3e 0p0} §&t hyretier ab e rioar sotheto
pur poses of , 44Tg 000Ny 8Eté ML ride ban ttite & cRek ¥ABE$) . - dhdalt yeikgi REbL & by
sy st SO DAL LI AR ok o0 AR o
of i dat SFEE Pégegﬁrg?%%&ic’ﬁ‘ ?F%Qgp%cr yle{%m‘? R ne 2 3 DEC 2004 7  chai n,
t he am dated pol yners may subsequently be crosslinked wusing the
crossl i ARePtheremuiisabde palveshyleheimiyes heeecfarslipked 30% of the ami no
functions polystiytedaiethes @bthahabhen® ae@cting polyethyleneimines with
bi- or polyfunctional crosslinkers having, as functional group,
at least one halohydrin, glycidyl, aziridine, or isocyanate unit,
or a halogen atom. Examples which may be menticned are
30 epichlorohydrin, and bischlorohydrin ethers of polyalkylene
glycols having. from 2 to 100 units of ethylene oxide and/or of
propylene oxide, and also the compounds listed in DE-A 19 93 17
20 and US 4 144 123. Processes for preparing crosslinked
pelyethyleneimines are known, for example from the abovementioned
35 publications, and also EP-A B95 521 and EP-A 25 515.

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

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



subsequent crosslinking reaction. Al koxyl ated pol yet hyl enei m nes are

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

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

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

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

preferably from 12 to 35 nm.

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



5 weight, of other additives. Suitable sterically hindered phenols2D) DECe 2004
in principle any of the conmpounds having a phenolic structure and having

at | east one bulky group on the phenolic ring. 10 Exanpl es of conpounds
whose use is preferred are those of t&e forrmula 15 HO 20 where: Rl and R2
are al kyl ,ssulkst psuted al kyl or a substituted triazole group, where R and
R2 may be identical or different, and R3 is 25 alkyl, substituted al kyl,

al koxy or substituted am no. Antioxidants of.the ty nentioned are

descri bed,p? SPTERARRY & i ﬁ%eﬁ;éjznﬁ_é’?mggi%@%% gg@ B1ARE18H BBt her
group of PFEMELERIIEeRIT &8 B)*hPhdtrichtphereferabdyi feem & rtom39&bbyi t ut ed
benzenecarvbghiti, coficotdssr iaddpaiveécul ar from substituted benzenepropi onic
acids. Particularly preferred conpounds of this class have the forrmula 35

HO 40 R2 Rg,: i - CH2~, G ONRB: y O e CHR- - - - CH2-{) /) OH where, R4, RS,
R7 and %%}lgéglgna%cq%fy gﬁgagiﬁ%c% %@FPO%’%—?@IIP paP%/Tc%H%gcﬁnh?/fi n turn
have subst?l{eutcioglﬁot‘%‘{]s I}éé'ét“goﬁeplb?m]t”ﬁe§§.m?%m§ BRk PPt dRdsReOls a
bi val ent aP4iHvagireuraeh ddte pBenplih Hi@g-from 1 to 10 carbon atoms and may
al so have C-0 bonds in its main chain. 2 3 DEC 2004 9 Preferred conpounds

of this foffamAedr 8rGdidbdadds Fhbse Lde iQ %Q_@:re{é ar hcile\l\:aa_'the

/') - CH2CH2- £ (x CHZ CH2 O CH2- CH2- O CH2- CF2- O C CH2- CH2- ~
R2 R3
15
HO
rl
20
where:

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

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

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

Particularly preferred compounds of this class have the formula
35

R4 l(lj ﬁ} / R7
HO CH,—CH;— C—O0—R6— O0— C—CH;— CHZ—Q—OH

40 \

R5 RS

where R4, R3, R7 and R%®, independently of one another, are
Ci1-Cg-alkyl which may in turn have substitution (at least one of
these is a bulky group) and R® is a bivalent aliphatic radical

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



CH3 10 (Irganox(r) 245 from G ba-Geigy) 15 CH3® 1 H3 CO 0 CHJ--~11213 DEE3 2004
CH3 -CCH3 H\ -CHCH2 C-0(CH2)6-0-C-CH2-CH2- \ /)-OH CH 20 CH3 CH3
(I'rganox(r) 259 from G ba-CGeigy) 3 C CH3 CH3 CH3 The exanpl es of
sterically hindered phenols which shofld be nentioned are: 25

2, 2" - met hyherfelired 4e smidiidsbof et i D Hopmphengtd , 1, 6- hexanedi ol

bi s[3-(3,5-di-tert-butyl-4-hydroxyphenyl ) propi onate], pentaerythritol
tetrakis[3-(3,5-di-tert-butyl-4- hydroxyphenyl)prop|onate] di st earyl

3, 5- d|-terFHQu‘Vh 4 30 hydroxybenzyl phosphonate, 2,6,7-trioxa-|- CcCH;
phosphablcyclg42 2.2]oct-4-ylmethyl 3,5-di-tert- butyI |

4- hydr oxyhydr/ogi_nnamat e, 5-di-tert-butyl-4- hydroxypﬁ%nyl 3, fiCH3
5-di st eary| 15 ' CHj
3' - hydr oxy-+ a&{%‘%n u?&%fah“éﬁ ‘P)Cq% Eﬁ% “SrofketatFiasEe e G@OH
2,6-di-tert- bu' - 4- hydr oxynet hyl phenol , 1, 3,5-trinethyl - \
2,4,6-tris(3, 53ﬁ|-tert but yl - 4- hydroxybenzyl)benzene, cH
4, 4" -met hyl enebi s(2, 6-di-tert-butyl phenyl), 3,5-di-tert- 3

but yl - 41@ydr oxybenzyl di met hyl am ne and N, N'-hexanethylenebis-
3,5-di-ter(Iﬁgﬂﬂb&@AthdEQ&yhﬁﬂﬁg@&ﬂ@@ﬂl 40 Compounds whi ch have proven
especially effective and which are erefore preferably used are

2,2' -net hyl enebi s(4-net hyl -6- tert-butyl phenol), 1, 6-hexanedi ol

bi s(3, 5-di CHer tCHwt yl - 4- hydr oxyphenyl propi onat edu{ | rganox(r) 259),
pentaerythritgl 45 o o

tetraki 363- (3, -di-tert-bﬁtyl-4-hydrﬁxyphenyl wSp?%hate] and the 2 3 DEC
2004 H CH

-CHyCHyC-0O(CH2)6—-0-C-CH,—CH OH

CHK \ /CH:.]
C
£\

CH; CHj CH3 CHj

(Irganox® 259 from Ciba-Geigy)

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

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

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

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

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

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



10 Irganox(r) 245 described above from Ciba Geigy, which is partigl BECyZ[]SUJ,
sui tabl e. The anounts present of the antioxidants (D), which nmay be used
individually or as mxtures, are usually up to 2% by weight, preferably
from0.005 to 2% by weight, in partid®ar from0.1 to 1% by weight, based
on the totmlganeix@ht 46f déher ivelddabgve ClREROSIBROBSIHY, W@iEh. 140 Sterically

hi ndered phanql-g1¥Pi¢hiauwg proven particularly advantageous, in
particul ar when assessing color stability on storage in diffuse |light over
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group in orthEMeHRFE i RFESeNG PhetihafdirEifgatoxiR)., YBighengolbganserks whi ch
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ncycl opedja r ence g . John ey

Sons, Inc.i f%g ?éég’szbo 3%?48185?@%%&%2\9}’??%%{% r#go?c%%lenggol yam de here

i s prefer apTRPOSBELBN 255E° Shd particularly preferably bel ow 215C. Exanpl es
of these are pol yhexanet hyl eneazel am de, pol yhexarnet hyl enesebacam de,

pol yhexaores terienddgdecaiwdidaphdecls 2hipal yald - moveoupdecandrarde and

bi s( p- am ng@yHraesis) et harededesangdnadkdess Al dherpEOMIQatisy ght ai ned by
1 ng- 0peni gy Ofadl 36! Aley 0T 1BHATRIE ROLYLAULE AClam,, O NefSULLAD! €

pol yam des_are ‘based on terep aljc qQr IS t'hali ¢ acid as aci d‘:,"cprrponent

and 30 tri WethyIhBRAFet IR SREPLRTIRA Y Bi8Ept et HOGPCEBHRBGN0) BPobatll as

di ani ne coRpdiEnPhanal ol ysrcdElbase resins prepared by copol ynerizing two

or noreldf the abovenentioned polyners or conponents thereof. 35

Par ti cul artye péyablgepalyian das whidedmay bempaHtitoRgda AL &nokaPptyam des
bas,ed on capr QJS%C?T\Q? bgerm%toqybg €a1line or amorphous resi as .

p, p' -di am odlcj%g)c ohex | met gne-and_adi pi ¢ i'lCI d,Kn exanpl e of - -Phe¥e is

t he product T RECed B§ BREP " Riet f"éntqgs PCEEAIPE I th ®dr POL BT ATECBFE r ami d(r)
1 C. 40 O fef ENFINEBr&1PolVrdni dés D MdAREt &dSPNA DInPont 1WfdePPt he nane

El vam d@Qr 315-4% .2 TBe DRI 20Q4 pdint Toe gheecpailpémide dferehés epyedfleyabides i s

al so descrbébsly i22500¢ and particularly preferably below 215°C,

Examples of these are polyhexamethyleneazelamide,
polyhexamethylenesebacamide, polyhexamethylenedodecanediamide,

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

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

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

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

45



abovenentioned text. The ratio of termnal amno groups to term nil Eaci(ﬂ
groups can be controlled by varying the nolar ratio of the starté gD 200k
conmpounds. 5 The proportion of the polyam de in the novel nolding
conposition is up to 2% by weight, ly preference fromO0.005 to 1.99% by
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silicate |cularl e ear Icates here are

t hose descrl edlag'estﬂ ¥ ot O?XCO%%WB& R &ep® ‘?Fcﬁg'% \/WBPB“ RFNEei s an
al kal i ne e%?‘f??rﬁé'tlaf’) ?)‘P%ffétl&BW c 4P L .o henmo beguliagumai dhladifeshem x is
a nunber fp@lﬁqomaeneau@s qanefverdbbitfimomide4l imits. andpAtnaiple,gasptefr t han

or equakot ohé,commeiret ably dvadubié oythded 3sDEG2A4.12 The conpounds are
advant ageously used in finely ground form Particularly suitable products

have .an. avgrage go&gﬁﬂeer 'vﬁﬁc fma eDszf&r%an ‘;_LOO gcir{]]l E‘r efgrabl y |l ess than 50

um 5 Preferenc gi and nmagnesi um
po lyoxymeth ene moldlng comp051tlons are one or more alkalilne

earth metal silicates and/or alkaline earth metal

25 glycerophosphates in amounts of up to 2.0% by weight, preferably
from 0.005 to 0.5% by weight and in particular from 0.01 to 0.3%
by weight, based on the total weight of the molding compositions.
Alkaline earth metals which have proven preferable for formlng
the silicates and glycerophosphates are calcium and, in

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

35

Me - x S5i0; - n H0

where:

40 Me 1is an alkaline earth metal, preferably calcium or in
particular magnesium,

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

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



silicates and/or cal cium gl ycerophosphates and nagnesi um _ 23 DEC 2004
gl ycer ophosphat es. Exanples of these may be defined nmore precisely by the
followi ng characteristic values: 10 Calciumsilicate and magnesi um

silicate, respectively: content of G and MO, respectively: from4 to

32% by wei g ,conpahes abtey ddvart8gécus30/08% 4 Weh OhineARd gk By PRI 44, Gul ar from
(ol /ol ) ey PERI P??é’@%%f o 1R PR T I v O ar
Hn(;m mi)S %%Ssﬂ,t%@ﬁ'l kOB SHY tpﬂffee? 6‘#& E%/SG“ §628/3005 , preferably from 10 to
40 g/100 m, and average particle size: less than 100 m preferably Iess
than 50 GnPrefer@alcei uim glyarerophbsphsd e 2adcimgnesiieaxgkyses aphasphat es,
respectivebylicaxeat aRb/&f &Qiamdgi\@&r_c{i&%esﬁué/f!e)ﬁd ﬁ?g}{é‘sf % by wei ght,

9 i L 45 to 65% Db
oo el Byt 2 B ST LTSS 0,050
100 m pre?%‘?caltﬂ%}} I g
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i [of h n rom1 on_at
35 from 16pf%f gg cgr %(r)nmaefoscr?s?%\%vi ?% WOt §°8r *iRAT LGP R Rt BP™ 4RI BRati ¢
al cohol s of *arih&&1A8%ing from 2 to 40 carbon atons, preferably from 2 to
6 carbon aFewie ofr SwPt Hoafabt aed Sidni vedMgd r cmsakcohadly gmdlemdly) ene oxi de.

40 The a&rboxyli.@ aci ds, nmefeeabnporraw 1disbasi 6. akkampbgst NG TRYm be
mentioned are f@glgargonic acid, palmtic acid, lauric acid, margaric acid,

dod di gj ' heni Ci d ticul ar referably, stearic
agi gfaggplr?hf%;fé%(jéﬁg?afp%[g@nﬁgngg %/clltbg{ ET Pﬁ?%%ﬁéﬁéff FQ 3P 4@ ds havi ng
from 30 to‘;'ﬁog A B‘rll'a?’&‘irsi"ferﬁgengrm}ez@e&e131‘35I5néh&Pi bh&tHm al cohol s may

be nono- tBreETERYdAees HampPPesmof al cohol s are n-butanol, n-octanol,
stearyl 28l cohol, ethylene glycol, propylene glycol, neopentyl glycol and

pent aeryt heai®lum @ARdePsSiEIACs] BndinifhelQufll YERIDopRBSpREUAEr Yt hri tol .
respectively:
content of Ca0 and MgO, respectively: above 70% by weight,
preferably above 80% by weight,
25 residue on ashing: from 45 to 65% by weight,
melting point: above 300°9C, and
average particle size: less than 100 um, preferably less than
50 pm.

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

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

40 The carboxylic acids may be mono- or dibasic. Examples which may
be mentioned are pelargonic acid, palmitic acid, lauric acid,
margaric acid, dodecanedioic acid, behenic acid and, particularly
preferably, stearic acid, capric acid and also montanic acid (a

mixture of fatty acids having from 30 to 40 carbon atoms).
45



5 The aliphatic am nes nay be nono- to tribasic. Exanples of theseznga[gg;i 2(9[]4
stearyl am ne, ethyl enedi am ne, propyl enedi am ne, hexanethyl enedi a

di (6-am nohexyl)am ne, and particular preference is given to

et hyl enedi am ne and hexanet hyl enedi arti3ne. 10 Correspondi ngly, preferred

esters andrianiadephat ec H1ea60k m@ly HeLRbabE, tcglty&&ra%dﬂé Stz%inehé‘s of

et hyl ened'ﬁm@lg% St 8/ %‘h i, xg-d/cct%r ah, ”998 1@5{?0% ol

trilaurate cero te an rlto etratearate 15 It
is al so po%]s“%&xé P5°Q1%£D ﬁﬁﬁ @ d’feodﬁefﬁ@? é"l"’g BFGARTIEST 1Pl est er s
wi th am dednd PFSEREBNCE nisafyvERst? aiywxphgamcatn@ta@memrmlt abl e conpounds
are pol ygther polyols and polyester polyols which have been esterified

\# th gono THY aQ.Q byhasé Cana.Qle@saﬁlb?Xb/é ifonaCi €s. tpﬂf‘efs%glbtyarﬁﬁetsy oaclultﬂése ]9r

ave been Ll a V. e.comercially, for
exanpl e Loxlf% eai‘% %%%E%Pjﬁ]%éaA E%@f%}nﬁ% a°Ethers derived from
al cohol s VeRReGEHEenA0E dbif 2R NPRS R ETROSE CRBS B tAFRLEF where R
is alkyl r&mfﬁgeprzenm qiyes0 teag vl cnediemane and deaame Gty lanedgening eat er

t han or leqimdreaspobdifyly, pakteenédrdstepcehnd adthited aabughirdoll6- Cl8 fatty
ggcoggl Thvmigtéaratéo gPRictig1akk 8s CTRC aLhy 1ér{éma%§ﬁng§ dilétéoe/a oLdr) A;I;t

e Si ¢ rise from0O to 5% by ‘weig

pr ef er abl y o&”@éﬁ&é‘&n&%@@g V\éig%tsror{mér ?%:KE 'y liﬁre’f erably from 0.01
to 3% by V\E‘? &ﬁﬁt?na'b%rﬂq“&ﬁfaﬁ}’t %tBSr?%tﬁa%aB‘? wei ght, of a

mel am ne-for mal dehyde condensate. This is preferably a crosslinked,
wat er - i dSoluble gisecppss eiliconolOse andansateof ndif fealeyt déyt dlad oot dekhe

nol ar ratier Adsteir@r wkﬂe&vldﬁst GofBidd Nani anPr &Ll wikinrhedol to 10:1,
in particular from11.2:1 to 2:1. The 'structure of condensates of this

type and esses f thelr epar at i nd .in A_ 25 40 207. 45 2
3y%EC 2005)16’%1e tﬁ%@%lc?ﬁﬂ%ﬁ ap%%%ﬁ’ %Yte%ﬁE Ry °&3nﬁ$§s%°]fyreﬁﬁf35 0001 to
1% by wei @‘thYOlrf’r FhdFRpPIVE MSFROSBPAL tiged B byneidyRke, Pakebasic particul ar
from 0. 80 carlg:adhilbyagedghtprederabhyiciesatyi ngidgendr agvecbegronent D). 5
Possi bl e nethentfiied . agent sblar eragyckdoirMe QOERDAMNTE coh@er€X£&IM € for

example Loxiol® EP 728 from Henkel KGaA.

Preferred ethers derived from alcchols and ethylene oxide have
25 the formula

RO (CH, CH; O)p H

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

R is particularly preferably a saturated C;5-C;g fatty alcohol

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

50.

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

40 condensate in finely divided form. The molar ratio of
formaldehyde to melamine is preferably from 1.2:1 to 10:1, in
particular from 1.2:1 to 2:1, The structure of condensates of
this type and processes for their preparation are found in DE-A
25 40 207.
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mel am ne cyanurate, boron conpounds, such as boron nitride, si Ii? ) zﬂug
pi gnents, e.g. Heliogen(r) Blue (copper phthal ocyanine pignment; 39 g{:’e
trademar k of BASF Aktiengesellschaft), or 10 branched pol yoxynet hyl enes,
which in these small anbunts have a lducleating action. Talc in particular

i s used asrre lﬁuﬁbﬁaxﬁéitg.r@géﬂhp@@ﬂlo%sam yE6Red TRYBASH WHS ltbCEi eoff the
formul a My3l () 2 %f@a@l OEr&? M43, Q This ﬁbterc{red a three-layer
o

phyl |l osilicate and m)noc |n|c G nbic crystal
structure 2Hd* 5“%5@’19“&% éﬂ)p&%r ‘r13c%e bYGHRLFNE ¢ ffe 2 MBAEFR S NI REANFERE be
present #FEPMRENEiD)Cr, N, Na and K, and sone of the OH groups may have
been repbaced by fluoride. 20 Particular preference is given to the use of

talc in vwwéwa@@%u@ieattlﬁgpagéﬁ@é ear%' %ﬁ§ RAGrS coth Bthé‘e R LG 1c§' ze

di stri but nent.at ana an
b of er abi yo s SYBMRAEGE BOR ﬂp%sfé hoBHE'h 'm&) BETNEBuby i ght
<3 prrBOO/dDySJveeHCGHt PigMeRtSyy @ - ﬁ/el %?llt c?]su%f(cloﬁpgrt agpeyeoimmercial |y

avai | abl e Rigmengr or gad steriedTLragemar K Ndr BBGF aak thiaingebe hesalask ) , 36r Exanpl es

of fill &0osbwdtichlednmpyl ek yierthy 0888k ARS idaRDUAt Shafe WPl amN%rhy nYed aht ,

pref erabl ynfd1QaInl0a40% Ry weight, of potassium titanate whiskers, carbon
fibers, and preferably glass fibers. The glass fibers may, for exanple, be
used in the f orm of ass wovens, mats, nonwovens and/or glass filanment
rovings orT ﬁﬁeaaﬁgl‘&}%s ifj PR ASs mRdeleabind eeear kand 1B gl ass and

havi ng a hiyduatedr mafndsiom 5iloc@00 afi tpeefermblay Mgspo®B) ,VeifdJioa After
they have heeasiogenporatind, ist herheédrounhrbell gysr phesabl Y@V @naahas

aver age |e@%ﬂﬂflniéorﬁ&&ilﬁgc%mrﬂﬁbﬂér%ff A sftG:Qm:IQﬁel &Q 0.5 um 45 2

3 DEC 20044 a ot tabl e ers, ar Um Gar bonat e and
gl ass beads prcla;? gg %?ra%ce rggﬁe oriTe SRR gfm?ih e PTFFfiers. 5
Ot her addi ?’iL'?/é/g’ V\HI]‘ChC%{r'B)}h'beNﬁ’Eﬁ?(? dhredndr 8oBpRihttdheoPH greupss ey have

been replaced by fluoride.
20

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

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

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

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

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

0.5 um,
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by weight, preferably fromO to 40% by wei ght, of inpact-nodifyi r% 2004
polyners (also referred to below as el astoneric polynmers or el ast ﬂepgg

10 Preferred types of such el astoners are those known as
et hyl ene- propyl ene (EPM and et hyl end8propyl ene-di ene (EPDM) rubbers. EPM

rubbers gemeimle¥ baverhyraghicably 10 168 Qk@'cﬂ%‘i‘ﬁhecg’%@@ate 1RgWher eas
EPD 1 ubb ﬁaé@%e@é e SramcLoig 20 glayhle bopds, per 400, cayhan gt oms.

Exanpl es Cl e nentione ne onomer ruSBgrs are
conj ugat e Jd]I s, such as isoprene and but adi ene, 20 nonconj ugat ed di enes
having from5 to 25 carbon atons, such as 1, 4-pentadi ene, 1, 4-hexadi ene,
1, 5- hexali @rtesr add5t vere thilchlmdy Hex adineienad dark 4moahedi €neawp eychis

gi enels SUSH weAhEYC %ﬁa%dye%@mco'%gfa@éagy%Lﬁ%;ntcyskoggt adi enes and

i cycl open n Qr bor nenes

5- e%/hyl Pde%%%ng‘%g%%e%%g%gf‘@y{ ene %’f%%rtr?eﬁ)glow as elastomeric

2- et hal | yP5MEEPHEF neths TOETS) rsopropenyl 5- nor bor nene, and
tricycl odi enes, such as 3-nethyltricyclo[5.2.1.02,6]- 3, 8-decadi ene, or
m xt ﬁr eSgOlPretfhﬁ&ed PypéeremefchSe YAstimelr® are those known as 30 Th
1, 5- hexadi 7 t %gﬁr}@ n 0 I e
d| ene contergbl%fn%t E% DMV rgggg?sgﬂﬂg th?lgfq‘lélrlgn?r %%Eogg%ead(ﬁ@g%

wei ghty- in partlcul ar from1l to 8% by wei ght, based on the total vvel ght

of the rubber. EPDM rubbers may al so have been grafted with other nononers,
e.g. 35 wEh mybperdygeremsliyadbaye apewt inal by (metdesddnyl | dowsieebsndoy Wi th

(et h) aeb ydsetedas EPORAPDihErsS may Bity|@oe Wt BEtRLb1ef pdim Rkaciyhic acid
are anot hegr-¥HPWRcRE . preferred rubbers. The rubbers may al so contain 40

mononers havi ng epoxy groups. These nonomers containing epoxy groups are

preferably_inc rporgted mtg)the rubber by adding, to the nononmer m xture,
monorer s hadA TRy Ep YRy lrifip aﬁﬁnfh‘é“ef%ﬂfrupéen? Renomergsfor ERHC 200k 16 0O

CHR8= CH Y@MpBrsmare- tOHRPatgd GieneHRGEUShCRE =i CRIGNeCAB Kuta@HRhe p-
CH - CHRg0 forfddnjnigared RfidresRh@vang fuml Gges D5 cddoyh havheg Suchnud to 6
car bon l,4-pentadiene, 1,4-hexadiene, 1,5-hexadiene,
2,5-dimethyl-1,5-hexadiene and 1,4-octadiene, cyclic dienes, such
as cyclopentadiene, cyclohexadienes, cyclooctadienes and
dicyclopentadiene, and also alkenylnorbornenes, such as
25 5-ethylidene-2-norbornene, S5-butylidene-2-norbornene,
2-methallyl-5-norbornene and 2-isopropenyl-5-norbornene, and
tricyclodienes, such as 3-methyltricyclo[5.2.1.02,6]-
3,8-decadiene, or mixtures of these. Preference is given to
1,5-hexadiene-5-ethylidenenorbornene [sic} and dicyclopentadiene.
30 The diene content of the EPDM rubbers is preferably from 0.5 bis
50% by weight,.in particular from 1 to 8% by weight, based on the
total weight of the rubber.

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

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

40 monomers having epoxy groups. These monomers containing epoxy
groups are preferably incorporated into the rubber by adding, to
the monomer mixture, monomers having epoxy groups and the formula
I or I
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10 atons, and mis an integer from0 to 20, g is an integer from @ 3 OFCLQN04
and pis an integer from0O to 5. R6 to R8 are preferably hydrogen, where m
is 0Oor 1 and g is 1. The correspondi ng conpounds are allyl glycidyl ether
and vinyl 15 glycidyl ether. Preferrled conmpounds of the fornmula Il are
acrylic and/or nmethacrylic esters having g£poxy groups, for exanple
glycidyl acrylate and glycidyl methacrylate. 20 The copol ymers are

advant ageous| yCBRimeEed CBE ) «fr Bmi SBR )y -9884-bYR wei gt ) of et hyl ene, from O to
20% by wei ght of nononers having epoxy groups, the remai nder being
(meth)acrylic esters. 25 Particular preference is given to copol yners nade
from 30 §rom 5CHi=o C88%- lmpowei-glty) J-ncparddgoul ar from 55 to 95% by wei ght,

of ethylene, in particular fromo0.3 tY 20% by wei dftt)of glycidyl acrylate,
and/or fromO to 40% by weight, in particular fromO0.1 to 20% by wei ght,

of glycidyl nethacrylate, and 35 from1l to 50% by weight, in particular
from1l0 to 40% by weight, of n-butyl acrylate and/or 2-ethyl hexyl

acryl ate. ‘W8 R3r 60 etiledre nitdrogenybat &kydr davheg nixtdwy |1, tet biydarbpmnopy! ,

i sobut ylloaacbrser tanduhyis eat dngegdd Heml desot Pesey iGOARNOABLG MRi-GR sy be

used are vifylo @slepsiangh i\ﬁit@ggreht@,( % tohe, ethyl ene copolyners descri bed
above may be prepared by 45 processes known per se, preferably by random

copol yneri zation.at_high pressure and el evated tenperature. Appropriate
processes &rd 2R3 ¥ IGEET AN VATIRABRN. WiFtTer @Y Hed0 edmasl eiers w8 slo i ncl ude
enul si on pBh§ AN eRhoBGing eperatdomies adégtr g hed dyfloetremnple vihyl Bl ackl ey
in the 35nohpgrdpahetkenl sion Pol yneri zation". The enul sifiers and

catal ysts which nmay be used are known per se. In principle it is possible

to use ho I ured,. el astoners_or_those with shel |
constructingn. iﬁeﬁsﬁgﬁ#éﬁés%%otg rﬁ% “}}’;{g 11 kS ASHde %?f?’fq{e sequence of
addi tion oPCYETYIAG] 9?6%%4 ABAeFROXYTIHE OHBF phito §rabple helyssidyders i s

al so af f eB¢EHaN? PRPsILYGisrcaebhacuitiatieen. Mononmers whi ch may be
mention@& here, nerely as exanples, for the

The copolymers are advantageously composed of from 50 to 98% by
weight of ethylene, from 0 to 20% by weight of monomers having
epoxy groups, the remainder being (meth)acrylic esters.

25 Particular preference is given to copolymers made from

from 50 to 98% by weight, in particular from 55 to 95% by weight,
of ethylene,

in particular from 0.3 to 20% by weight of glycidyl
30 acrylate, and/or

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

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

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

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

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



15 preparation of the rubber fraction of the elastoners are acryl a@gsBE@umm
as n-butyl acrylate and 2-ethyl hexyl acrylate, and corresponding

nmet hacryl ates, and but adi ene and i soprene, and also m xtures of these.
These nononers may be copol ynerized With other nonomers, such as styrene,
acryl oni trwdld, kvbuyl ethers and 20 with other acrylates or nethacryl ates,
such as nethyl nethacrylate, nethyl acrylate, ethyl acrylate or propyl

acryl ate. ft. or_rubber ase. (with a glass transition tenperature of
bel ow 0C) % efte%gegl%is?%tr%nreg Sr_rggs%emt((#é’dgo?@,gi?hoé’ (S’ﬁgéﬁ?‘eﬁi\)‘g\c’&ﬁe 25 or an

i nt er medi RTERATAFFOP| 5 1968°Ca8BA of f W] #¥RBREE s Mhddackievciiurtdehas nore t han
two shel $ shonogirephet Emt amens Phayree niorae ionManTioneemsielifiéts iandal so possi bl e

for nore tdaynlgressheldh aybee cosPasedkabulr pabher, phase. 30 If one or
nore hard conponents (with glass transition tenperatures above 20C) are
i nvol ved, Dpesides.the rubber gh se In the structure of the el astoner,
t hese. are generafty f)rjetpd‘rseé’o_B?’Jp%l%ﬂré‘tsﬁzpﬂ’@?ged?%‘?ilﬁc?%c%ﬁgners,
styrene, a@Y3AtGNEEFi P, thapet Wathya orfiatldi Fenstryattiop-sThe estell-type
p- net hyllet srmmeurer iacdetdeairiaed5bprinetskaaeytates adgiuebomsosmehby! acryl at e,
ethyl acrylad iQhal Réhbher¥Bt BAE M 1089SbHEShd RRIGmeid 1S 28LS0 possible
to use relatdoelyysmBhls RIQRBREL OB i 0ihgT comonomers. T has proven

mu

advant ageous 1 n so cases to use e sion polyners 40 which have reactive
groups at their surfaces. Exanples of groups of this type are epoxy, am no
and ani de Y¥PHREYS HAYChINRY PenBenbirnedyheups whisly mayeiamp s, odacethdy
concom fanprerseagfionnofiorher subbet herddarimml af4bhg Rlaskbdper£Hde C - - X-N-C- -
Elg u 0 Zﬁ%@eﬁgoﬁuéﬁ d/HTﬁalr-%h_tyB@:ﬂy&a'%ﬁdﬁﬁ@eﬂ-é%{hy@hé%l aldtyhate, R16 is

ydr ogen, - r c r yl . rogen,

Cl- C10- al k%dns carf}@g- rallr'{;ga meth &%gyp%l% i &n P%@ﬁ?fl ag‘r} Jc%’i’é%gargﬁ i t
dosited it JBAERERD | Th Birse10Tbes S MORERE M he GPBabEIeged Pith,
cheni cal bBHIET ®PPETOT R} KSHENESoFtREL2 AgF Yl enitride, pingl etdery and

20 with other acrylates or methacrylates, such as methyl
methacrylate, methyl acrylate, ethyl acrylate or propyl acrylate.

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

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

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

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

It has proven advantagecus in some cases to use emulsion polymers

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

45 RIS  Rl6

CHy= C'--X—Ilq— —Rr17
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[lacuna) The graft nononers described in EP-A 208 187 are al so sui’ttﬁbm @Q(‘
for introducing reactive groups at the surface. Ot her exanples whic rr%%
mentioned are acrylam de, nethacrylam de and substituted acryl ates or
met hacryl ates, such as (N-tert-butylld#ri no)ethyl nethacrylate, 25
(N, N-di netiydam no) et hyl acryl ate, (N, Ndi nethyl am no)nethyl acrylate and
(N, N-di et hyl am no) et hyl acrylate. The particles of the rubber phase may
al so have en. cr, l.inke anpJ.es of crosslinking nononmers are
1, 3- but adi‘gﬁe,lé@%@?\?ﬁﬁgl fenczle%émd‘u%w yl phthal ate, butanediol diacrylate,
and di hydrodi cycl opent adi enyl acrylate, and al so the conmpounds descri bed
in EP-A BORY651s |hydregahsoCp@ssabtl tor aselt hin pmradendak smyas
graft-linking 35 nononers, i.e. nononers having two or nore polynerizable
doubl e bonglsr whi I G ifeanent rates i t hegpol yneri zati on.
Prefer encgﬁii sm%uf \?{é’r?rt%gg%hgélu? Eo@}ﬁ}ésgﬁ c('gl gﬁ%}l% n%\%hi ch at |east one
reactive group polynerizes at about the sane rate as the other nononers,
whi l e the Bt’hels reabetaksgr UpCEtizranst i v dosgredipsith sobseitargibe, by
pol ynmer d8e(s) &+ gni MNi-cantéinivegy grshpsy y. The different pol ynerization
rates give rise to a certain proportion of unsaturated double bonds in the
rubber. Ifgyano i e af nto a rubber_of this type, at
| east some. of£%1ﬁa[e ngﬁgﬁglb%nr@;' gf%@&%%% fo Fubber2r 8%t R¥t he graft
45 mononers to form chem cal bolds, i.e. the phase grafted on has at | east
sone degree of chem cal bondi ng!to the graft base. 2 3 DEC 2004 19
Exanpl ed50f graft-1inking nononérs¥of this type are nononmers containing
allyl groups, in particular allyl esters of ethylenically unsaturated
carboxylicpaghfdsy for exanple allyl acrylate, allyl nethacrylate, diallyl
mal eate, diallyl fumarate 5 and diallyl itaconate, and the correspondi ng
nmonoal | yl conpounds of these di carboxylic acids. Besides these there is a
wi de vari eb§ TSt Reporent ssiserdbed tin ERkRNG0 frooairs. aker Suitahde
det ai | s 2Pefer ertdgodnyibe e iver grodmy agxahpl syrfawelS- A 4 148 846. 10 The
proportion of these crosslinking nmonomers in conponent D) is generally up
to 5% by welgdt exkBheE ah Yo Hay™BE End 18Ry 9{09%/«9 a'@hy/g'ahidé)ﬁ.sed on D). 15
Sone pr ef eﬁ%@l@a&?i'a?n"ﬁ@ Qr% YIRS ahe.d ' SLe ge OoW. trﬂtl on 1.s made firstly
of graft pol yner Wli a core and Wih StYr8hst Yngethacrylates, such
as’ (N~-tert-butylamino)ethyl methacrylate,

25 (N,N-dimethylaminojethyl acrylate, (N,N-dimethylamino)methyl

acrylate and (N,N-diethylamino)ethyl acrylate.

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

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

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

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

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

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



outer shell and the follow ng structure: 20 25 Mnoners for the 23 OEC 2004
coreMononers for the envel ope 1, 3-but adi ene, isoprene, Styrene,

acrylonitrile, n-butyl acrylate, ethyl hexyl (meth)acrylate, where appropri-
acrylate or a mixture of these,ate hd¥i ng reactive groups, as where

appr opri atExampdeshef gidfdesakibeddieners 6f ogsld mﬁp@gaf@ﬂwﬁ%ﬁﬁré nstead of
graft pol yomitsiwhag§ea sy UGkl ha§n %&ngg% ggger%t of S al so possible

Oiﬁlﬁ
to use ho in F l ast o 3- but adi ene,
i sopr ene ;@%%%8&?&}1%%11 as 9 E ?ar%’ gE ?fr?@s 5Prt‘?1 eTﬁ&)é pr oduct s,
too, may BRFPrE5&r eﬁl 1o H&‘?tEBﬁEBHtteantdlaé Y bfmadegs sl | ﬁk@hlgflnﬁnmmtse or of
nmonomer s5 hed fgalipdcitacengtewupsand Tihe ebast spmrding) mdesaYivdedofipyurdsso be
prepared byf aibeee dEoamililaBahc MHCESSe8es CeibsddXheHEPENS QM de

POl YTer | Zayd oy 35 btz Sk able &AL gl E%ngx{ﬂ}go TRILLR ”§g5ar8§7

t her rmpl a oI et hanes

and EP- A a@%ﬁf \r' r%fa?nﬂ‘fagaga |h§reoff%lﬁx§§‘l’lﬁr stP gs@ible to use

m xt ures o‘? ]t“ﬁge ﬂébber types Ilsted above. The nol di ng conpositions of the
inventi & nay al so conprise other conventional additives and processing

ai ds. Meretne hyro Paytpsnﬂoﬁf %eapl&.mm%k@ﬂ rma'n&%r@ag &ﬁﬁ n%tasisﬂ' id ves
11

for scaveng ]{g}a Qoe*'s\éd% (L8 I.{%gezf-a :Ir&% élﬁct’isgstype is

I
coupl i ng e s Hg pi e 'propor
2 3 DEC 20 B%ﬁ%‘?a‘f"iggﬁewml n the range fromO 001 to 5% by wei ght. The
nol di ng conpositions of the invention may conprise, as conponent D), based
on the i6t3dmengirgieroéd compenent soWmeandab}, 1 &sdfagdoBelot o MHHthynWwes ght |
pr ef er abl ymeicleor‘flll-@t@p%ﬂ Qrhf8%OYymaisghticn &nchid aRar &ienlar 1%59{71&1&01 to
1% by Vel 0lee:0lsn@1 ahid!dndTebal ow iRRURd, Gnel or alkaline earth metal

conpound. It is generally possi t’o use any al kaline earth netal cations
10 and/or alkali netal cations, preferably lithiumcations, sodium
cations, potassiumcations, or calciumcations. For the purposes of the

pr esent 20nvent i dppomd¢kalfiormehal caonpounds amdoakkal fae e EhveRd@
conpounds [ar,8-bboseidriqr gadpeerd, Of gani C| stizenal, L ScWUd1tOh Y&, an_ar kati ne
reaction im-sgueduscrsqlatitl, OBtIOF1IBIFNENSI |Afheth)acrylate, where appropri-
acrylate or a mixture of these, |ate having reactive groups, as

where appropriate together with [described herein
crosslinking monomers

25

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

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

The elastomers D) described may also be prepared by other

conventional processes, e.g. by suspension polymerization.
35

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

40 1t is, of course, also possible to use mixtures of the rubber
types listed above.

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

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



Exanpl es whi ch may be nentioned of inorganic salts are carbonates 3 DEC 2004
hydr ogencar bonat es, hydr oxi des, oxi des, and 20 phosphates, particul ar
preference being given to alkali nmetal carbonates, such as potassium
carbonat e and sodi um carbonate. Exan@%s of organic salts are al cohol ates

of C2- Cl2-gdmsohdly, wiphiendahat esnganttosalt 80 df t€ @b ayybé cowci ds having from
2 to 12 25 carbon atons, particularly preferably citrates, oxal ates, or

tartrates. rihgular ' Y% al kal i netal. hydroxides, in
parti cul athPégtﬂg%g?hg‘L%@{cfgg%ﬁrtggﬁgn%fsst% i E%v%%lr%%(im&é’, “Phese OaBr ef erably

bei ng addetPHPERY Phe }%E5aPat Foh toalnEe Pl (i GoRgOReRAdsi 8PdnBli n t he
form of AnfERFuOolS 3b| kit iwed 9bt , fpERfier@bly 7006 Kt memgth, L griefer abighd r om 40
to 60% st renytim, pahttdulmy flremf @d00 1 agetiheby Wrd fyHtheoeasbanaliacker 35 The

t her nopl as¢drpomRbdhAg/ SO MR Lhensaafh WReal NVaRid Q. are prepared by mixing
t he conponents in a manner known per se, and 1t Is therefore unnecessary
to give detailed information in this connection. It is advantageous to m x
the conponEnt’s® 9RNER31 B tRAFdePLe 48P [UFeoRBY prbkakined epF bp arettdlosanetmd,
componeh? B\)yd/caandlipbd, metglercet dpps opriedeeab iy ipamentn( it Dnsandbatu®) nmay
pr ef er abl yedxeionappbboeds siturt @@L bespeiraicuieitn ddadpell ets of A), followed
by extrusion. 45 In another preferred enbodi nent, the addition of B) into

the ther ti ) es place by way, of a_solution, 2 3 DEC 2004
21 or of erog s, bufBode Dor BESRRASE MlBicl MR i Setneenis of
from 0. 0052%% BHALARRT ATRN L beINBPUNGS 185 THIOSEhdPADPA ST o DY ak Yy
conposi b opsltef whiiehi aemtanoalkaline reachabanie gueoper $ylytiohi be and have
very good s$impeamaliogatability, and due to these properties the processing of
the conpositions gives rise to little nold deposit, discoloration or

f or mal dehy. 1SS The.resul t ant l.di.ngs ar.e therefore particularly
sui t abl e f%}r‘?am ge@saghgﬁh'nrllayl ibﬁkggn%%%qegpg),f éﬁgﬁ%‘a’}]ﬁi Isgit%rarﬁ gear wheel s. 15

al
Exanpl es  THETBIESN RPRAARIGALRPRA sy e PydEex idesonpsaens . And
Pol yoxy#Bt Pesi@tes poP3aieicuiadert ¢ tanegre3 e byg vesivpnt tof atkalox areal

carbonates, such as potassium carbonate and sodium carbonate.

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

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

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

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

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

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

45
In ancther preferred embodiment, the addition of B) into the
thermoplastic melt A) takes place by way of a solution,



and 2.7% by wei ght of butanediol formal. The product also 20 conprd 3REC 2004
about 3% by wei ght of unconverted trioxane and 5% by weight of thermally
unstabl e fractions. After degradation of the thermally unstable fractions
the copol yner had an MR of 2.2 mi/1®kin (190C, 2.16 kg, to |1SO 1133/ B).

25 ConponepiteBraBipt emtapfecact svbuticgr adients(&OUedds sosatiddntontedt % 30

B/'1 about &F f:Bm2oabosittdGs Bhdeabpati1 1QroRSo Conponent C) Furnace bl ack
from Degussa AG (Print ex(r)90) particle size: 14 nm DBP adsorption 95

m /100 g, urfac area 3Q00.n2/g 40 Conponents D) D/'1 Irganox(r) 245

rom Gi ba B3 GPErUPBLasTAS TI0EIS MHRAALEBRE  Ghithebony SV aFR* S by
| i ght scat®a¥andefgpaperit ¥ Fee600e adirlithav40008%0Pdcaltbatm@b0-abdiiPy 3 DEC
2004 22 0 &nd Mukl toCth&i® gEoPeCtie CHhed pebide E52ndDdH2hEHIoipdeiCHRnEH2- { \
/}-OH CH3 %ﬂr&s@owaﬂ%eohbgar@é awth @g@&w@a W thf&%tigeﬁggg

Bﬁﬁﬁf‘éﬁ?c 0RO oL g L] P o AR R PO S Exanpl s

5-4 of US--adde §8% TS¢¥§§ng§bﬁeHP3ksf casters, slide rails, or

10 gearwheels.
Examples

The following components were used:
15
Component 2)

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

20 comprised about 3% by weight of unconverted trioxane and 5% by
weight of thermally unstable fractions. After degradation of the
thermally unstable fractions the copolymer had an MVR of
2.2 m1/10 min (190°C, 2.16 kg, to ISO 1133/B).

25 Component B)

Content of active Viscosity (20°C) Moclecular weight
ingredient ISO 2555 (My)
(agueous solution)
(%] [mPa*S ] by light scatter-
30 ing
B/1 about 50 about 450 2000
B/f2 about 50 about 14000 35000
B/3 about 10 about 2500 -
35

Component C)

Furnace black from Degussa AG (Printex®90) particle size: 14 nm,
DBP adsorption 95 ml/100 g, BET surface area 300 mi/g
40

Components D)

D/l Irganox® 245 from Ciba Geigy:

45



D)3 Synthetic My silicate (Anbosol S from Soci ete Nobel, Puteaux) 2 Ugc ?ng
the followi ng properties: MO content a 14.8% by weight Si Q2 contehnt

by weight Ratio SiQ2: WO 2.7 nol / nol 20 Bul k density from20 to 30 g/100 m
[sic] Loss on ashing < 25% by wei ght22Dy 4 A nel ami ne-f or mal dehyde
condensate as in Exanple 1 of DE-A 25 40 207. 25 D/'5 0. 5% aqueous

pot assi um carbonate sol ution To prepare the nolding conpositions, conponent
A was m xed with the anp@nts given in the Table of cgmponents Bto Din a
dry 30 nmixer a C. The ffesultant mixture was introdyced into Vent ed

t W n- scr ewHe fGH ICHPOETHCHe CC et Cligvol AL | 2 ed-ad- (2386 ¢ 6H
honobgeni 2ed mi ¥tdre was discharged through a die as an extrud , and
pelletized. 3%gthe followi ng were determ ned to test thernal stab\llty! WL
N2: the weight l'oss in percent froma specinmen of 1.2 g of pelletsupn
heating to 2200C for 2 hours in nitrogen 40 W. air: the weight loss in

per cent frqp1a speci,men of 1.2 of pellets on heating to 2200C for 2
hours in ai%? aﬁé?ﬁoﬂl%ﬂon}%a%wlewwwfa@b@vat &0 ¢ oprepapahent
A). 45 Yhe ni xinep specoiactn,ohexéwethenedl dinine caipsct aoits amdd t he
results of tthRgﬂ&uﬁenE@hﬁ(akEmgiéﬁﬁldﬁTﬁgiEhﬁsrégﬁﬂ&tﬁr)2b R O 204 5 10

15 20 25 30 35,48, 23afpblé sLa /gerrggrﬁtj %80 g&m{__) .gﬁt g%‘;@% ngl

speci fi-specifi- cati oncatl on y99. 699. 6 by0. 050. 05-
wei ght } - ® .
D/3 Synthetic Mg silicate (Ambosol® from Societe Nobel, Puteaux)
15 with the following properties:
Mg0 content z 14.8% by weight
5i0; content z 59% by weight
Ratio Si0;:Mg0 2.7 mol/mol
20 Bulk density from 20 to 30 g/100 m [sic)
Loss on ashing < 25% by weight

b/4 A melamine-formaldehyde condensate as in Example 1 of
DE-a 25 40 207.
25

D/5 0.5% aqueous potassium carbonate solution

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

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

35 The following were determined to test thermal stability:

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

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

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

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



D 1% by0. 350. 350. 35 wei ght D/ 4% by0. 20. 20. 2 wei ght C% by0. 250. 25Q.%E})E@eizgﬂ|ﬁ
D 2% byO0. 04 wei ght D/ 5ppnb05050 N29®. 330. 490. 13 Air%2. 6613. 7312. 1
MVRmL/ 10 mi nl.071.551.48 45 2 3 DEC 2004 N a) LLi 24 Ln rnLn 0'O
L~LnLnOCoLnLn QOVNOOCO n O LTaC7OOLNG3 + Ln rnln ~LnLnONrn MNNOOLNoO

COO) OO0k oTbig li:inCpmpardtpienEne@ches ) NNONrad CnO n0' OOC) CDOLNOr 1r-1 In

. -1 LnLnLnl pEOe+—MNO- Nm-Q-Q =DOr QOO ) 0r 1 _*" 11 pl nl nlnl por -
Mixing Mixing 1 2 3
specifi- |specifi-
cation cation

5
2 % by 99.6 99.6 99.65
weight
D/3 % by 0.05 0.05 -
welight
D/1 % by 0.35 0.35 0.35
10 weight
D/4 % by 0.2 0.2 0.2
weight
C % by 0.25 0.25 0.25
weight
15 |p/2 % by 0.04
weight
D/5 ppm 50 50 50
N3 % 0.33 6.49 0.13
20 Air % 12.66 13.73 12.13
MVR ml/10 min 1.07 1.55 1.48
25
30
35
40

45
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claim 1. v thermwpl astic nol ding conposition conprising, as 5 substantive
conponents, A) from 5% by wei ght to (99 99% by wei ght m nus 1 ppb), based
on conponen ts A), .t a oxynet hyl ene hono- or, copol yner, 10 B)
from1 pgb to 1% “\?éri%?ﬁlc Bg’gé%ngnc‘? SHSEAP NGOMRIGHIGSr t #On nade from A)
to D), %&ﬁta@ﬁévegmwwlténm m ne hono- or copol ymer, 15 C) from
0.01 to 15% by wei ght of carbon black, and D) fromO to 80% by wei ght of
other additiveg, from 5% by weight to (99.99% by weight minus 1 ppb),

based on components A) to D), of a polyoxymethylene homo-
or copolymer,

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

2. A thermoplastic molding composition as claimed in claim 1, in
which the amount of component B) present is from 1 ppm to
0.1% by weight.
25
3. A thermoplastic molding composition as claimed in c¢laim 1 or

2, where the polyethyleneimine polymers have been selected
from

30 - homopolymers of ethyleneimine,

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

35 - crosslinked polyethyleneimines,
- grafted polyethyleneimines,

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

- alkoxylated polyethyleneimines,
45

298/2000 Sch/gre 29.06.2000
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where the total of percentages by wei ght of conponents A) to 20 D) is

al ways 100% 2. A thernoplastic nolding conposition as clained in claim1,
in which the anount of conponent B) present is from1l ppmto 0.1% by

wei ght. 25 3. A thernopl astic mol di ng&onposition as claimed in claim1 or
2, where the polyatdiyleéhpilenggnipeisy nensaitave heenosel eptoags, from 30 -
honmopol yners of ethyl enei mne, - copolyners of ethyleneimne and am nes
having at |east t RO Qr - | i d pol yet hyl enei m nes, -
grafted pol yet hyl éﬁnﬁﬂtggég E?&%%tggtﬁgae%%ﬁ%%érghgbt ai nabl e by reacting 40
pol yet hyl enei m nes with carboxylic acids or with carboxylic esters, with
car boxyl Pc anhydr i deSphilia re YaRneEsines. with carbonyl halides, -

al koxyl at ed pol yet hyl enei m nes, 45 298/2000 Sch/gre 29.06.2000 2 3 DEC 2004

28I pflhylethy!en@'rﬁseesécm&ﬁ}q@im@t!ﬂaqﬁ&mlnggah iﬁ%BQOE@rélfaiTed in_
pol yet hyl enei .5 - phiLi eimnes, 4. _The use o
t her nopl ast i ciﬁ?ﬁfngmcﬁﬁ%olsi%qog’ngbgsg%%c@é 1i}{%ﬁplanﬁ;&;j'o 1% fePETR 008 f or

pr oduci ng nol ;" films, fibers or foanms. A nolding, film fiber or foam
obt ai nabPe fromthe thernoplastic nolding conpositions clained in any of
claine 1 30 3 nAdingTheilmse fdbepobyeidinl ebehihdel@FBm Qe cOpol yners for

i ncreasi ng the:idigiomabssi@lididihg0 Qv et - yirers.
20 25 30 35 40, ésj.oﬂﬁ s 1di¥g0boRbAPLYRE BYd £ NARAy e SQRALYIE

15 6. The use of polyethyleneimine homo- or copolymers for

increasing the thermal stability of polyoxymethylene homo- or
copolymers.

20
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