PF 54500 | ry) t hyl ene nol di ng conpounds Description 5 The invention
relates to the MSIIC nol di ng conpositions, conprising A) from15 to

99. 94% by wei ght of a pol yoxynet hyl ene hono- or copolymer B) fromO0.05 to
10% by wei ght of a nonpol ar pol ypr opyl eneqwax, 10 15 20 C) from0.01 to 5%
by wei ght % | east  one elat er de of saturated or unsaturated

al i phatic car tS%Yme YIgNEJao Iggchatppp% 10 to 40 carbon atons with saturated
al i phatic alcohols or am nes having from2 to 40 carbon atonms, D) fromO
to 80% by web&dtripfidn Ot her additives, where the total of the percentages by
wei ght of corrponents A) to D) is always 100% The invention further relates
to the use of these nolding conpositions for producing noldings of any
type, and t oTheiaverdiopirelates torifiepnapiasticrodiding wemphgitiens: comptsingind/ or

copol ynmers have been known for a long tinme. The 25 polymers feature a

var oty of tSEnnf SR RF R wEB. Ot dalfP il AP ot el stineroa”

processi ng performance, and this is often significantly affected by the
lubricants uged frémi0i05 toeIDREEY Weight Op¥ makpoRin pelypgdliche was, By way of 30
exanpl e, ,EP- A 548 692, EP-A 905 190, US 6046 141, or CA-A 2 331 052 discl ose
the addition of (oxi d| zed) pol yet hyl ene waxes. By way of examol e, DE-A 422
90 88 and [B) A frep 0 g3 By weight e offaliqas) ongeeler erart'ﬁepfs%naegqsr their
esters as lubricants. Di sadvant agesur¥atdrited aliptidtic @attxideoawidsf iavingtfroen pri or
art are nold deposit and in particu ' ' opertles
402‘{;? W%&Nﬁﬁ’&hs%th’?a‘i&%d%éhﬂ

(particularly toughness). 35 DE-A 33 0ses am ne-S

triazine conpounds in conbination mn@ﬁ°m¥%%kW?W§5B6W figmtd terfd)

esters ft8 inproving nechanical propatomses. It is an object of the present
I nvention, therefore, to provide pol yoxynet hyl ene nol ding conpositions

whi ch have nb{n n}rjgrjn%ytgls(a"/}éyn&ei%th ggfooqhgearé%!ﬂ%sng performance, and PF 54500

where the total of the percentages by weight of components A) to D) is always 100%.
20

The invention further relates to the use of these molding compositions for producing

moldings of any type, and to the resultant moldings.

Polyoxymethylene homo- and/or copolymers have been known for a long time. The
25 polymers feature a number of excellent properties, making them suitable for a very
wide variety of technical applications.

A significant requirement is good processing performance, and this is often significantly
affected by the lubricants used in the respective combination of additives. By way of

30 example, EP-A 548 692, EP-A 905 190, US 6046 141, or CA-A 2 331 052 disclose the
addition of (oxidized) polyethylene waxes. By way of example, DE-A 422 90 88 and
DE-A 100 29 533 disclose (fatty) acids or their salts or their esters as lubricants.
Disadvantages of the lubricants known from the prior art are mold deposit and in
particular impairment of mechanical properties (particularly toughness).

35
DE-A 33 44 313 discloses amine-substituted triazine compounds in combination with
reactive polyfunctional cyanic esters for improving mechanical properties.

It is an object of the present irivention, therefore, to provide polyoxymethylene molding
compositions which have minimum cycle time with good demolding performance, and



2 very little nold deposit, while retaining or inproving mechanical
properties g%l cul ar toughness. Residual formal dehyde content should
al so be reduceg have found that this object is achieved by the nol ding
conpositions defined at the outset. Preferred enbodi nents are given in the
subclainms. 5 Surprisingly, the use of a relatively brittle PP wax (i n
conpari son e : : essin r ert | &
f educed resywaérgflt? FWﬁ?ﬁ%lit ﬁﬂ?e rega(?nlp&“ ﬁpr@%w&a@ar&gaﬁ) grtlﬁa1 p%glcu
conposi t i onstogghnass. Resjeuyal Qﬁﬁ‘a@ﬁhﬁq eqntent sheuld atse beggdl@ﬁﬁ% by wei ght,
preferably from30 to 98% by weight, and in particular from40 to 10 90% by
wei ght, of t. oyl nown
aW%cHaY/Q ¥ tn%(t tﬁg eobLé%FE acﬂlev&i)g)ﬁ{h%rm&dlgés om, %ng&"}'sr?erf flﬁé‘ga?thg

per se to the person d are
literature. Q@S@e?v %’Eerﬁ’eﬁ"&q’qcﬂyne@tﬁéﬁ%g'ﬁﬂ ipripe sURCAMSi se at | east 50 nol % of
-CH2O repeat units in the min polynmer chain. The honopol yners are

| ; f
he presthoe P Sipy P8y BF8 chafld IR P AR gl O A pE AR R,
conponent A) tojRettgr @Pé?%%,prap&%?% Ad teeeryqesiesidid fermaiRehyde spriental |y one
whi ch, besides the recurri ng -CH2O wunits, also has up to 50 nol %

preferably fhom ég.l?A?Q fﬁoﬁé‘hf{he ifvaRich @oﬁlﬂns%ofrdm%/% and very

| ar | -
P lRen 11 R Wé«*ég*mpfﬁ gygp'ﬁoﬁ&ae%émx@gaﬁaan RSt Fom 40 1, dr ogen,

Cl- C4- al k1 90%ylvaight - of sudmdyoxymethglleak lpmoh avcopplymesm 1 t o 4 car bon at ons,
and R5 is -CH2-, -CH2O, Cl-C4-al kyl 30 or Cl-C4-hal oal kyl -substituted

AR A T e A SN A R

ri ng-openi ngthgflltergmrec ethers. Preferred cyclic ethers have the fornula PF
54500 3 R2 R1-C -0

15  Very generally, these polymers comprise at least 50 mol% of -CH,0- repeat units in the
main polymer chain.

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

20
For the purposes of the invention, component A) is preferably a polyoxymethylene
copolymer, especially one which, besides the recurring -CH,O- units, also has up to 50
mol%, preferably from 0.1 to 20 mol%, in particular from 0.3 to 10 mol%, and very
particularly preferably from 2 to 6 mol%, of repeat units

25

RZ R

where R' to R*, independently of one another, are hydrogen, C,-C,-alkyl or halogen-
substituted alkyl having from 1 to 4 carbon atoms, and R® is -CH,-, -CH,0-, C4-Cs-alkyl-

30 or Cs-C,-haloalkyl-substituted methylene or a corresponding oxymethylene group, and
nis from O to 3. These groups may be advantageously introduced into the copolymers
by ring-opening of cyclic ethers. Preferred cyclic ethers have the formula



R3- | - (IF%QP 4§g§here Rto R5 and n are as defined above. Mention may be
made, nerel A8 anpl es, of ethyl ene oxide, propylene 1,2-oxide, butylene
1, 2-oxi de, butylene 5 1, 3-oxide, 1, 3-dioxane, 1, 3-dioxolane and
1, 3-di oxepane as cyclic ethers, and also 3linear oligo- and pol yfornals,
such as pol ydi oxol ane or pol ydi oxepane ag conononers. Qher suitable
conponents A) are oxynethyl ene terpol ym&'s obtai ned, by way of exanple, by
reacting trioxane, one of the cyclic ethlers described above, and a third 10
nononer, preferably bifunctional conpounds of the formula CH2- CH CHz -Z =
CHz - CH- CH2 Oand/or | | Z~ OHRO~6Gher® Z is a chemical bond, -0-,
-ORO- (R = C1-C8-al kyl ene or C3-CS-cyclo IkyWene). 15 Preferred nononers of
this type are ethylene diglycide, dialyadyl ﬁsner, and di ethers conposed
of glycidyl compounds and formal dehyde, dioxéng, or trioxane in a nolar
ratio of 2: 1, and also diethers conposéd of 2 nol of glycidyl conpound and
1 nol of an aliphatic diol having fromgZ to 8 carbon atons, for exanple the
di gl ycidyl ethers of 20 ethylene glycol, 1,4-butanediol, 1, 3-butanediol,
cycl obut ane-1, 3-diol, 1,2-propanediol, or cyclohexane-1,4-diol, to nmention
merely a fewhsraiteR’ ait nassaedefined apoep Mentign hiay Heanade, amstelga@sol yner s
descri bed ab ; il L escribed in
O ok DAY BXIBE,g)rrg 4rPll29ide! Bstyehe Y30dd, RSl

the literature, %n |sé ore ro:ﬂ,ed 0 glve er details
here. PF B45b8-oxiderihd-Bp@ng, t.aflioans apreh '5'%‘#@"@@6&3’ Iresthersadnd @80 ti ng

poi nts of atlideansligol 86dcCpalyidrmais] frblasmolydioxblase Enpolytivxepase agepmidkomers. t he
range from 5000 to 300 000, preferably from 7000 to 250 000. 5 Particul ar

preference i iven to end-grounp-stabilized | yoxynet hyl. enes whi ch have
car bon- car boﬁ"%{) ﬁﬂ'Eab}ﬁ cwngﬂﬁﬁ@fr € Ph@“@ﬁﬁ?%@%f@%ﬂﬁw@ﬂfé way ok ol di ng
conposi t i onsexsmplédyireadtingitinxape.ne of dhexensiie etherst described ahays, and d Oidby

wei ght, fu ef gbadhr, bretérably bifufctiobalionmpRuedY of thé famanpol ar 10 pol ypropyl ene
wax. Pol ypropyl ene waxes are general |y pol ypropyl enes with waxy

CH,— CH— CH, — z-= CH, — CH—CH,

N/ \/
and/or g_c')/\z/h

where Z is a chemical bond, -O-, -ORO- (R = C;-Cs-alkylene or C,-Cg-cycloalkylene).
15

Preferred monomers of this type are ethylene diglycide, diglycidyl ether, and diethers

composed of glycidyl compounds and formaldehyde, dioxane, or trioxane in a molar

ratio of 2 : 1, and also diethers composed of 2 mol of glycidyl compound and 1 mol of

an aliphatic diol having from 2 to 8 carbon atoms, for example the diglycidyl ethers of
20 ethylene glycol, 1,4-butanediol, 1,3-butanediol, cyclobutane-1,3-diol, 1,2-propanediol,

or cyclohexane-1,4-diol, to mention merely a few examples.

Processes for preparing the homo- and copolymers described above are known to the
person skilled in the art and described in the literature, and there is therefore no need
25 to give further details here.



character g (a;‘ %ﬁérespondi ngly | ow nol ecul ar wei ght. The inventive waxes B)
have an aver 5 ecul ar wei ght (wei ght-average) M of from 2000 to 60 000
(determ ned by GPC using pol ystyrene standard), preferably from5000 15 to
50 000, and in particul ar from 10 000 to 45 000. The softening point of the
I nventive waxes B) is ‘R?referabl at least 140C, with preference at |

150C, det er mil A& AT&TeTeY RONENYME S Iene cRgoiumershave ’?@Wﬁ)@ﬁ'ntsﬁﬁafﬂﬁ@t\ﬂﬁg&énQy of
t he i nventi velolexias wBights(wgightaaérage ) Mo n the rargeTa 500k, 300radi0e prefdrgbly f r om
100 to 3000 gBasrdod tbBbpg®18 at 170C. The density of the inventive waxes B)
I"s usually fromO0.87 to 0.92 g/cnB, preferably from0.88 to 0.91 g/cnB to
DI N 53479. 25 Preferred PP waxes B) have the formof what are known as

m cr opowd&r s Patticalad refeséncenb igvien ite efd-group-stabilzéd polyoymadtbylemdswihictohade t o 30

pm For the pahBR8DoAbohASat thY BRES Bthe BRAIRS! ar PP waxes are as defined in
Ul mann's 30 Encycl opedia of Industrial Chem stry, 6th edition, keyword

6.1.5 Pol ar polyolefin waxes, Verlag Cheme, 2000, i.e. waxes wth no
i ncor por at i oAsebmpohent Bgrfbapmlqimmcmmsiiﬁnmb@ffthefinve:rﬁiolh)oampasﬁjamourésDéflrom

groups). Theoldswsnb%vey \E’Bgmaese%raa,ly frabh @@t&S%ﬂ@f\ﬁQ htNof d\Rorfdoldr’ ed
hlgh-preﬁéure aut ocl av ctaors u5|ng

O Bt 38" oY BT Far ot o s 3 iy R RPRHETSF At X
aut ocl aves. Theragter anda corregpopdingly low melacoter seight.used for the process of
t he invention are known per se, and a description is found in Ul mnn's

Encycl opedi a str d on

2 oo P oa6  TRe AV s KRR Bh Berast fhofitla: Riant BYiE CRarale) KB or Y8, #
Tokyo, 1996. 2G9Rtor60 0QHgetermingedy GPG Hsing pplystyeanaisandard) herefesatyefromi908 1
to 30 : 15 pteb@0®landiin partiddar from 110 066 t6450005 20 : 1. The hi gh-pressure

tubul ar reactors which may also be used are |ikew se found in Ul mnn's
Encycl opedi a of I ndustrial Chem stry, 5th_edition, keywords: Waxes, vol. A
28, pp. 146 d&besafteningpeintgf t@nem@'vwaﬁﬁeﬁms Regferably @dﬂ"’!ﬁt i1AQ°E, wibw Yor k.,
Tokyo, 1996. prelerehes atdeastd601Q)kiaterpinedds SIN @N 127Hdng ghd ball igthod). mann (see
above) is the depolynerization of polypropylene with higher nolar nasses. 5

The PP waxes_B) obtai nabl e conmner ci alé are tra sl ucent col orl ess to white
pul ver ul &Rt B%Bdﬁ&?%tyxﬂ*if'@d"bq’\%e WeKe %‘élgﬁﬁer&}% o 041508 &R as. PsRsRPIYr

sol vents. Pr é&ber 108do3000 viRas ta DN BBOtBatx{70fCPP, | n particul ar Licowax PP 230
and PP 220 and
The density of the inventive waxes B) is usually from 0.87 to 0.92 g/cm?®, preferably
from 0.88 to 0.91 g/cm® to DIN 53479.
25
Preferred PP waxes B) have the form of what are known as micropowders, the ds, of
which is from 1 to 50 pm, preferably from 5 to 30 um.

For the purposes of the invention, nonpolar PP waxes are as defined in Ulimann'’s

30 Encyclopedia of industrial Chemistry, 6th edition, keyword 6.1.5 Polar polyolefin waxes,
Verlag Chemie, 2000, i.e. waxes with no incorporation of polar groups (in particular of
carboxy and/or ester groups).

The inventive PP waxes B) may be prepared in the stirred high-pressure autoclaves or
in high-pressure tubular reactors, using regulators. They are preferably prepared in
stirred high-pressure autoclaves. The stirred high-pressure autoclaves used for the
process of the invention are known per se, and a description is found in Ullmann’s
Encyclopedia of Industrial Chemistry, 5th edition, keywords: Waxes, vol. A 28, pp. 146
et seq., Verlag Chemie Weinheim, Basle, Cambridge, New York, Tokyo, 1996. Their
length/diameter ratio is mainly in the range from 5 : 1 to 30 : 1, preferably from 10: 1 to



Li cowax VP Pg %‘%ggs (fromdariant GrbH), and Ceridust(r) VP 6071, and al so
10 LC 525 N, £ N, LC 502 NC, LC 503 N, LC 503 NC grades from Hana

Cor poration, Korea. As conponent C), the inventive nolding conpositions
conpri se fromO 01 to 5% by weight, prefgrably fromO0.09 to 2% by wei ght,
and in parti r from0.1 to 0.7% 15 weight, of at |east _one ester or
am de of sat -gdredHd H@éﬁﬂ?é‘fwré?%/%?ﬁtwmcrb@?b%wIbFé‘se‘ééfed'ﬁ‘eWE\?lfﬁ'@"q“ rom 10
to 40 car boninalllmann S[Ermyelopéﬂlqof Industd@l Grenfi&tng &thoexiticnt kepyords: Waxasur at ed

al i phatic al K rably
From2 to 6 %“ﬁ%ﬁ B e R e T e e N B Rl 2 £,
Exanpl es whi y9 e nentioned are pelargonic acid, palmtic acid, lauric
acid, margaric acid, dodecanedioic acid, behenic acid and particularly

preferably SAR&Eér%oﬁQérﬂvonQP&ébé‘ra@&i ﬁlethea@.v@ UTRHEnANEe @5dvE) [sahe M Xt ure of
fatty acids havin 25 The ali phat i ¢ al cohol s

may be nono- d? (9Iygrgetqzaﬁ%93fop@ypgpg}§&e£t%g}l%r %p’gasgleg n- but anol, n-octanol,

stearyl al cohol, ethylene glycol, propylene glycol, neopentyl gI ycol ,
gl ycerol 5andhdopptv@%ytaslbbtbmab|enfoﬁfr@érenarrfarlaqrahgluaémeéblér%sgItawart@I and

h I
0t hoso ar cP Qe einds WRGR s AR PRSI o7 sPB b Bhas: el e

hexanet hyl enedi am ne, di (6-am nohexyl )ami ne, particular preference being

given to et hplpspdi odnds ard itwed BN sasliaiddvax A 2SEanerPesbeng or

am des are cprre at ) S

et hyl enedi anﬁﬁ% @FQ‘??{EP é’{ﬁéesgg &Q@B?%ﬁsﬂ?ﬁ gaﬂgtcgféﬁﬁg%céaq?al eroa% r@éiurat e,

gl ycer ol 185 h©$3b&hha102 N dd507NEak? pPBN, L61503NC gerdesfrgmeHans 54500 6 It
i's al so possCbiperdtionUestedi xt ures of various esters or amdes, or esters with
am des conbined, the mxing ratio here being as desired. As component D),

t he nol di ng conpositions of the_ invention may nprise fromQ to_ 5 80% by
wei ght, pr ef 8 §8Mponend f.ghe inventieryoldiag gnmpoah%ns cPmpaiseifiom @P14e 8¥kY to 40%
by wei ght, wtight besferatigiftomy@.69 tER%%t Rbieigist; and mqialrt;culurlﬁdm@dtqnheerobys D1) are

: gag[' gﬁl@' e ggt of attlggst%ﬂﬁ“@%ﬂgﬁ%ﬁ@é'oﬁﬁ?ﬁtﬂmt r&EH 'éﬁﬁﬂéﬁl@ c%géygﬂwngg at
use is pref e?‘f" %W'régpﬁrq’fﬁ§9 t%1481°ﬁ@°f‘@tt‘?ﬁ]ﬁ é)rqjgaby rom 6t° > 22 carbon 5 atoms, or

saturated aliphatic alcohols or amines having from 2 to 40 carbon atoms, preferably
from 2 to 6 carbon atoms. '

20 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). '

25 The aliphatic alcohols may be mono- to tetrahydric. Examples of alcohols are
n-butanol, n-octanol, stearyl alcohol, ethylene glycol, propylene glycol, neopentyl
glycol, glycerol, and pentaerythritol, preference being given to glycerol and
pentaerythritol.

30 The aliphatic amines may be mono- to triamines. Examples of these are stearylamine,
ethylenediamine, propylenediamine, hexamethylenediamine, di(6-aminohexyl)amine,
particular preference being given to ethylenediamine and hexamethylenediamine.
Preferred esters or amides are correspondingly glycerol distearat, glycerol tristearate,
ethylenediamine distearate, glycerol monopalmitate, glycerol trilaurate, glycerol

35 monobehenate, and pentaerythritol tetrastearate.



15 where: %%ﬂ @2 are al kyl, substituted alkyl or a substituted triazole
group, where E R2 may be identical or different, and R3 is al kyl,
substituted al kyl, al koxy or substituted am no. 20 Antioxidants of the type
mentioned are described, for exanple, in gE-A 27 02 661 (US-A 4 360 617).
Anot her grou referred sterjically hindered phenols derives frao
Substituted ! '?fg ﬁ&@r%&@ﬁ“&esa jVgEous esterg o ?E‘lﬁ)eo?r °’f‘?§5‘?ﬁs§ﬂt15‘satm'8%ﬁ ed
benzenepr opi comtzined; ithessmixiPey natic bererbeingoasedesinedd conpounds of this class have
the fornula GHO0 0 11 11 H2- CH2-CGOR6-OC CH2 OH 30 where R4, R5, R7

and R8 indepgndent | e anpt her, are Cl- al k n turn have
substitutio ?W%ﬁé‘%&ﬁ@e B‘PW’P%%M?%S”Q”BB "@ﬁ?ﬁ?ﬂ n@m&opqgn%/es oM t9al ent
PF 54500 & %ﬂ% iy tiight rpxelfiecatly fbrin ©Ho 158% By weight, and irdpartgutarriroat © k4G dymay
al so have C-\%, R EFothér additie§®i N chain. Preferred conpounds of this fornula
are 5 CH CH3 (Irganox(r) 245 from G ba-Ceigy) 10 00 Il Il Hz2- CHZ
CO - (CI—|2)6 O C CH2-CH CH3 C-C H3 CH3

Suitable sterically hindered phenols D1) are in principle any of the compounds having a

phenolic structure and having at least one bulky group on the phenolic ring.

10
Examples of compounds whose use is preferred are those of the formula
rR? R’
HO
R1
15  where:
R' and R? are alkyl, substituted alkyl or a substituted triazole group, where R' and R?
may be identical or different, and R? is alkyl, substituted alkyl, alkoxy or substituted
amino.
20

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

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

Particularly preferred compounds of this class have the formula

4 (o) O
" n || ¥

OH CHZ—CHZ—-C—O—RG——O—C—CH24Q‘OH
R® R®

30
where R*, R%, R” and R® independently of one another, are C,-Cs-alkyl which may in
turn have substitution (at least one of these is a bulky group) and R is a bivalent



OH CH3 CH3 g r(ganox(r) 259 from G ba-Geigy) CH3 Mention should be nmade

of all of theFPaPAGhw ng as exanples of sterically hindered 15 phenols:

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

bis[3-(3,5-di-tert-butyl- 4-hydroxyphenylypropi onate], pentaerythritol

tetrakis[3-(3,5-di-tert-butyl-4-hydroxy- phenyl) propionate di st earyl

3,5-di-tert- ﬁ%ytrcmwywwg@geﬁﬁwﬂﬁw HeFRaneatom and may also have C-O bonds in

2, 6, 7-tri oxaitd mainasaimabi cycl o[ 2. 2. 2] oct - 4- yl et hyl

, b-di -tert-butyl -4-hydroxy- hydroci nnamat e,

, 5-di -tert-butyl - 4- hydroxyphenyl - 3, 5-di stearyl thi otri azyl am ne,

- (2' - hydr ox§referedycoptpeynds °f§hlsd?ml%4 2ut yl phenyl ) - 5- chl or obenzotri azol e,

6-di -tegt- butyl-4-hydroxymet hyl phenol,

, 3, 5-trimethyl-2,4,6-tris(3,5-di-tert- butyI 4- hydroxy- benzyl) benggne,

4, 4" - et hyl enehrs(ca 6-di-tert-butyl phenol), 3,5-di-tert-butyl 25 |

4- hydroxybenzyl\dl/rret hyl am neg and N, N - hexanet hyl enebi s- 3p05-di -t ert -duwyl -

4hydroxyhyd§|9 amde. 0 0j11 11 Hz CH2 C O CHZ CH= O ({H= CHZ o-ChNen
.l!l

r—\r\n\)oooo

CH=-0-C CHz y de,\hi-cO- bavie—oHeeICHe SpE-aH|-gHefo-e s Ci, veH A tch are
therefore pref era used are
2,2' -met hyl enebicg(4- met hyl - 6-tert-butyl phenol), 1, 6-hexanedi ol CH,

bis(3,5-di-tert PF 54500 8 butyl - 4- hydr oxyphenyl ] propi onate (Irganox(r)
259), pentaerythritol tetrakis[3-(3,5-di-tert-

but yl - 4- hydr gegané®pas)foneRiban@éigy) and the | rganox(r) 245 described above
fromCba Geigy, which is particularly suitable. 5 The anpbunts present of
the antioxidants (D), which may be used individually or as _m xtures, are
from 0.005 to 2% by weight, preferably from0.1 to 1.0% by vellght, based on
t he total @g% ofHshe nol di ng conmpositions A) to D). In sojre cases,
sterically hi d phenol s havigg not nore than one stericalcCH10 hi nder ed
group in the ion ortho to tne phenol i ¢ hy roxy group AVe .proven
particularly adva gous, in pa Bness on

ticul sse
storage in dit fH, oVl ch‘)TQn'g&EJ"zgr@_%' @’ dgR, whi ch may

be used as c one D2) are known per se. /
@Hg\c ) p /C\
/ N\ CH, CH,
CH, CH,
10
(Irganox® 259 from Ciba-Geigy)
Mention should be made of all of the following as examples of sterically hindered
15 phenols:

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-hydroxy-
phenyl)propionate], distearyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate,

20 2,6,7-trioxa-1-phosphabicyclo[2.2.2]oct-4-yimethyl 3,5-di-tert-butyl-4-hydroxy-
hydrocinnamate, 3,5-di-tert-butyl-4-hydroxyphenyl-3,5-distearylthiotriazylamine,
2-(2'-hydroxy-3’-hydroxy-3’,5'-di-tert-butylphenyl)-5-chlorobenzotriazole, 2,6-di-tert-
butyl-4-hydroxymethylphenol, 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxy-
benzyl)benzene, 4,4’-methylenebis(2,6-di-tert-butylphenol), 3,5-di-tert-butyl-

25  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-butylphenol), 1,6-hexanediol bis(3,5-di-tert-



15 Sem cryst él i ng or anorphous resins may be used, e.g. those described in

the Encycl og 0% pol ymer Sci ence and Engi neering, Vol. 11, pp. 315-489,

John Wley & Sons, Inc., 1988, and the nelting point of the polyam de here

shoul d preferably be below 225C, with prgference bel ow 215C. 20 Exanpl es of

t hese are pol yhexanet hyl eneazel am de, pol yhexamet hyl enesebacami de,

pol yhexamet hutdrfebytiesphenyiRrmnrirnate g19pnex 1259 nentasnibritahtairpidel 3R &-ditert-p-

anmi nocyct oheguty}fRydianpHesRpralsehaAeT e thafgardx® 285 AEsETbed @Bbdd fiGH dia i Ng-

openi ng of Iﬁct ans,. for ertxc%@ll e E I%/I aurolactam O her suitable pol yam des
offeiod; Wi Repartcuy sulighie

are based halic acid as acid conponent and/or
tri met hyl hexamet hyl ene 25 di am ne or bi s(p-am nocycl ohexyl) propane as

di am ne c®NPYREAoants pRiserBdnitee afis®iantsq B NwHdHeRay 86 ubdd MARRIUAIEST a6 Ng t wo

or nore of th bov nti ners . or onponents, { f. Particularly
sui t abl e pol Vmagsa?gﬁpénh&ﬁ@toﬁg%ééﬂef%ﬁgaefgfayycﬁ%by1a§%m§@‘§%gg§eé%\t0%aseg0
capr ol act am omthedatel weigbhefdheimoleing gompositionsrdhtedPrycl ohexyl et hane and

adi pic acid. An exanple of these is the product marketed by BASF

Akt i engesel | schaft under .t n Ltramd(r : her suitabl e

ol yansaee. s sAEScrerraly nRARE MRS hAkAd nftse Thal o HekE® 1y .
prepar at 1®n bihdened geoypdn Jhmpasdion;osthgte theckhepplicusrgxy arewp haxsria¥et i oned
text. The rpadieuisdy ddvaniagabusii particllaitfent sb&ing tdriaticds Ohetpsgemn be

controll ed by.varyin io of the starting conmpounds. PF 54500 9
The proporti 'F\fug qhﬁg"éd&?%ﬁgﬁ?‘ﬁa%'he novel nol ding conposition is from

0.001 to 2% by weight, by preference from0.005 to 1.99% by wei ght,
preferably fThepdyshhides whichdfay ey useri ghdomponéhEDZY FpenOWmpéidey of the

| i d . ' in_. ant - f

oot EAR B MR e R TSRy B SO S ©

(bi Sphenol  AENGYSPREHRSHPSIEIRS ScieRce aihBEIBETo VBh St $16r8BHIABNUYIRY Srmde
f rom epi chl oBoi ditd. M 9BBdard thp mestirig poirtrat thelfbiyanmue heiecshoyldeprefietablyl ise
Processes foBelbn@zgicﬁgﬁtgg{r@gek e PeRwWecknown to the person skilled in the

art. Tradenanes 0 ycondensates are Phenoxy(r) (Union Carbide

Corporation) and Epi kote(r) (Shell). The nol ecul ar wei ght of the

pol ycond2tis aEramplas of thasey ansi fdiyhexameibyleheazetamitie, poiyhezampethyleaesebataride,

comer ci al 'hyFax@iaﬁptﬁléi{eaééécahédiéHi&efflg{ﬂ?-ﬂﬂJa‘?miﬁﬁur?o%&%@é ahbis(p-ne

pol yoxymet yar%m%cyc ohéxglgmg@gﬁg%dtelcgnne%iami (E:‘, a%dI tm:‘/ %rnc}dlugtg o%?a\{ned by ring-

opening of lactams, for example polylaurolactam. Other suitable polyamides are based

on terephthalic or isophthalic acid as acid component and/or trimethylhexamethylene-

25 diamine 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.

Particularly suitable polyamides which may be mentioned are copolyamides based on

30 caprolactam, hexamethylenediamine, p,p’-diaminodicyclohexyimethane and adipic
acid. An example of these is the product marketed by BASF Aktiengesellschaft under
the name Ultramid® 1 C.

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

35
The preparation of these polyamides is also described in the abovementioned text. The
ratio of terminal amino groups to terminal acid groups can be controlied by varying the
molar ratio of the starting compounds.



conprise from0.002 to 2.0% by weight, preferably fromO0.005 to 0.5% by

wei ght, and k%‘}? ticular fromO0.01 to 0.3% by wei ght, based on the total
wei ght of thg ng conpositions, of one or nore of the alkaline earth
metal silicates and/or alkaline earth netal glycerophosphates. Cal ci um and
In particul ar magnesi um have proven to beg20 preferable as al kaline earth

netals for formng the silicates an | ycerophosphates. .Usef 0 nds
re-cal ci um 45 REReRNB o s iR P i PRl Babitan 5 SerubpE LT Eb o
and/ or cal ci byweight, batpeetfarience fromed.00f 1o 1890 byiweighd.i prefesabdy frorP&rQ i to@.Q8% y
preferabl e abfkakighe earth netal silicates here are those described by the
formul a 25 MexSi 82nH20 where: 30 Me is an alkaline earth nmetal, preferably
calciumor in particular magnesium x is a nunber from1l.4 to 10, preferably
from 1.4 $o @&he disgensibilidy of the pplyamigies ased cambgintmroagLinisome @sepb¥f erably from
0 to 8. 35 Thencoaiitaaturésof@)poicBndéhéatidrigivaust!nvadesis Qm-éi(deo@?ﬁéﬁW-form

0

Particularly i . 0, S .average particle size | ess t han
100 pm pref 8$°§8f‘§?4'5§°sh§ﬂ§'h %%é@p%ﬁn}\’o?g@?jgﬁ.wo 10 Preferably used are cal cium
silicates and nmagnesium silicates and/ or cal cium glycerophosphates and

{rﬁgnfes: :Jm gl Cerdérzansipateds wmidx@paafaaaaldnfw_ 1@1|¢rlbﬁy*drmedrw bisphenevagiel e by

e (0] n C . | |

ST cat e 0t ola BRIl BLaile prlatses opinh etk 3B AR BHRIRAR | 500,
by wei ght, pgilies intheart.rlgadenames o tve prlycpafenratesaie iRepaxy® Z/Llnmcarrbm 12 to

25% by wei ghtorgopdtion) 8hd 5{3&8&@ SatlamRe PlofddulaP Wik of tRE PEIFESNHRN¥ate&BAA DI )
from1.4 to 10

10" bui & ‘densteywRIoHES S 18 gR5REcany of of reimerTY AYBIRbKoPESRS SR8 i
acgtjc?\tﬁnr ageC parti cil%emsi ze: less than 10£rhpm pref er i;bl\y | ess t 23;' 50 pm
cont ent gf yéggg@§%$’§%§%§?ﬁ??bovgg %ign%&g%g ;ﬁgg:égg?vglr ?a:igrl\;itgbove
80% by 15 wePURYSe TRLOHGR 187 0% kY whiohf. Brstermbly ioR 0 Hiop o' Gisrd b el
in particular from 0.01 to 0.3% by weight, based on the total weight of the molding
compositions, of one or more of the alkaline earth metal silicates and/or alkaline earth
metal glycerophosphates. Calcium and in particular magnesium have proven to be
20 preferable as alkaline earth metals for forming the silicates and glycerophosphates.
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
25
Me * x SiO; » n H,O

where:
30 Me is an alkaline earth metal, preferably calcium or in particular magnesium,
X is a number from 1.4 to 10, preferably from 1.4 to 6, and
n is a number greater than or equal to O, preferably from O to 8.
35
The compounds D) are advantageously used in finely ground form. Particularly suitable

products have an average particle size of less than 100 uym, preferably less than
50 pum.



mel ti ng poi ng ﬁ?@ée 300C, and average particle size: less than 10 pm
preferably | Eé n 50 pm 20 As conponent D4), the inventive nolding
conpositions may conprise fromO to 3% by weight, preferably fromO0.05 to
3% by weight, in particular fromO0.09 to f by weight, and very
particularly_preferably fromO0.1 to 1 % by weight, of at |east one conpound
of the fornﬁFeéerﬂ’|N\9RF¥a7%alq“l'mé'"cﬁe§ apd %Q\Wﬁﬂ B siifategandio calsiug} e i dent i cal
or diff er ent glycatophasphates ped imageesiumigiyteapbnspitatesmay heldefiresd moremmecisely
hydroxy gr oupy e2dmak oy lthdfolbWing @RadkleRttic HigdsP, an aryl group, an

aryl al kyl oxy group, of a substituted or unsubstituted am ne group, with the
proviso that 30 at | east one of the radicals Rl, R2 and R3 is a substituted
or unsubs?i t Galstimgilicate gndmagnesiyn sflicatecrgspentivelient D4) which may be
rregthgned '$c&{t<t§}}t|o¢||€§0@hd9$?®%5£ﬂé‘cti0glyifhﬁn 4&@3@%'@,_&’5 %E%Qedr%y%ﬁf%‘td?” R2,
an are i ical. qr differe n [en-d,espectively, hydrogen atons,

hal ogen atoé&&yﬁv&’ﬁ@g&%@qﬂﬁﬂ lem 6?(3%5,weé9{‘tal koxy group, an aryl
group, an 5 eatiplohflQute epOn 'szMQOSLﬂ?@@tttVQtYdmOUmOl)n:fmbB%Mmﬂ%d am ne
group, W th bRerabi@YofO1.4 ka6 andin pRtGllardim o5 tble radicals R, R2 and R3 is

a substitute r,.unsu [ 1A u and radical R, R2,
or R3 deﬁ veg“'?PSPﬁ"anP‘z'%&Pé{’:gg Q@Oébg’aﬁf&gt& QR kcﬂgorf{aos&?%%%ﬁﬁigﬁgﬁalgﬁt ed or
substi t ut ed. parcleisizenigpdtian 180 dim. irsefetbiydessthan S8WNbri ne or bronine, for
exanpl e, preferably of chlorine. Exanples for the alkyl group are those

havi f 6 f f 4 t . 15
Beamples of . SR oEiabEhARE sl hiREaumaycelifodiates! EBEORRE O
preferably feeHentpf CgOmndganrespestively:ahoveHOM%yPY Weight sreferabiyahove 80% s,

and fl uot®&nyweighhups are preferred as aryl group, 20 and phenyl al kyl oxy

groups, in paldduends ngnﬁ-%fr'n%% 6% Yhgt hyl oxy groups, are preferred as
aryl al kyl oxy(lvgit_oups= Ex es o? substiftents on the substituted am no group

enconpass | o Ing|pﬂ;]t: aboUg300°C, and
average particle size: less than 10 um, preferably less than 50 ym.

20 As component D4), the inventive molding compositions may comprise from 0 to 3% by
weight, preferably from 0.05 to 3% by weight, in particular from 0.09 to 2% by weight,
and very particularly preferably from 0.1 to 1% by weight, of at least one compound of
the formula

R N R,
N\ S
e

N, N

1
R
25 2
where R4, R; and R; are identical or different and are, respectively, hydrogen atoms,
halogen atoms, a hydroxy group, an alkyl group, an alkoxy group, an aryl group, an
arylalkyloxy group, or a substituted or unsubstituted amine group, with the proviso that
30 atleast one of the radicals R,, Rz and Rj; is a substituted or unsubstituted amine group.

A preferred component D4) which may be mentioned is provided by compounds of the
formula



groups havin g%frg 1 to 6 carbon atons, such as nethyl, ethyl, butyl, or
hexyl groups, @%enyl groups, |ower al kenyl groups having from3 to 6
carbon atons, such as allyl or hexenyl groups, hydroxyal kyl groups having 1
or 2 carbon atoms, such as hydroxynet hylqqor hydroxyethyl groups, and
cyanoal kyl groups having from3 to 6 carbon atons such as cyanoet hyl or
cyanobutyl groups. 30 Exanpl es of aﬁﬁlc;i t) uted and aromati c-substituted
triazines conprise 2,4-diamno-6-(o0,p,7 mMclfl orophenyltriazine,
2-anino-4-ch|oro-6-pheny|triazine, 2-a no-j% 6- di phenyl tri azi ne,

2, 4-di am no- 6- napht hyl tri azi ne, 2, 4-di am -fluorenyltriazine,

2, 4-di am no- 6- (0, m p) al kyl phenyl tri azi nesy the methyl radical being
preferred as substituent, 2,4-diam no-6-g0, mp)nethoxyphenyltriazine and

2, 4-di am no 35 6-(o, n]p)carboxylphenyltrléilnes N- phenyl nel am ne,

N N - di phenyl nel ami ne, PF 54500 12 particul ar preference being given to
benzoguanam \gﬁ%elrll?i’ o, and Rl A d3R6 G BP&Eé(rle é(ﬁq ark! fed %&?g@nﬂ/grogen atoms,

2, 4- di am no- oXy- S\%dnt“ azl ne arI e onents D4)
conprise at N3N ZomsA RYraxyarougzan gyl BEPURNA: KO/ GraHP. AR 8TYI@RPUP, an
(un) substs t uvargldikgioxy groyippores substitiitent or umsubstituted bmirer growp, ivithrthel prowisoffiat R2,

or R3is CO”&Q@%@OH&O elrgd@cdls ﬂn@ﬁfﬁwlls %'s'ﬁﬂsﬂt&@%?ﬂﬁﬁbs%)edaﬁmﬁ@ Youp,

T known 1 1S %%?36% A B or Be CREVER KoM a8t S o e

for further betrsubstititedmes sybstiartedher e. As further conponent D5), the
i nventive nolding conpositions nmay conprise from 0.0001 to 3% by wei ght,

pref erab fro 001 to.1 %Db and in artlcula 01l to
B! 306 by i g halpoen #R & soPRE R ADIoNRE B el ersbHrEle e be used
are any of t¢horngown conpounds, such as nel am ne cyanurate, boron

conpounds, such as boron nitride, silica, pignments, e. g Hel i ogen Bl ue(r)

(copper phth n red d BASE 20

At engenel | A ES 107 STBRyb o€ ok 2 ¥ia KRG IE CarBen 807, BRI hy o at e
magnesi um si freradtte 4gfarkaneatomsr mul a My3[ (OH) 2/ Si 401o] or 3 MO - 4 Si2  H0O
This is ’@rrred a three-layer phyllosilicate, and has a triclinic,

nmonocl i ni c, a O her
trace el enents mﬂ@?ﬁfaﬁk&&é?&%s a?% r}%% 39@%?% ogakﬁﬁ @ §Féd&&g'9qr§rmd sone
of the OH grbtﬂ)écﬁé’%arﬁﬁfiﬁ have been replaced by fluoride. Particular
preference is gi.ven to the use of talc in which 100% of the particle sizes

o monea; e BReriPGELRL aBh ) bl SR hltin SrolpH A el &8 A5FbrBt
20 and phenylalkyioxy groups, in particular benzyloxy or phenylethyloxy groups, are

preferred as arylalkyloxy groups.

Examples of substituents on the substituted amino group encompass lower alkyl

groups having from 1 to 6 carbon atoms, such as methyl, ethyl, butyl, or hexyl groups,
25 phenyl groups, lower alkenyl groups having from 3 to 6 carbon atoms, such as allyl or

hexenyl groups, hydroxyalkyl groups having 1 or 2 carbon atoms, such as

hydroxymethyl or hydroxyethyl groups, and cyanoalkyl groups having from 3 to

6 carbon atoms, such as cyanoethyl or cyanobuty! groups.

30 Examples of amine-substituted and aromatic-substituted triazines comprise
2,4-diamino-6-(0,p,m)chlorophenyltriazine, 2-amino-4-chloro-6-phenyltriazine, 2-amino-
4,6-diphenyltriazine, 2,4-diamino-6-naphthyltriazine, 2,4-diamino-6-fluorenyltriazine,
2,4-diamino-6-(o,m,p)alkylphenyltriazines, the methyi radical being preferred as
substituent, 2,4-diamino-6-(o,m,p)methoxyphenyltriazine and 2,4-diamino-

35  6-(o,m,p)carboxylphenyltriazines, N-phenylmelamine, N,N’-diphenylmelamine,



30 and is p;ﬁ;g ?65 < 20 pm 100% by weight < 10 pm 99% by weight < 5 pm
85% by wei g 4 3 pm 60% by weight < 2 pm 43% by wei ght Products of this
type are comercially available as Mcro-Talc |I.T. extra (Norwegian Talc

M nerals). PF 54500 13 As conponent D5) 12t he inventive nol ding conpositions

may conprise fromO0.01 t eferabl fromO0.1 to 1.0% by

el ght | and RATGRrFrelEreate BebmaYen t Betiogbheg naci Sy Ad-damiars pRerit-SWhe
branched or tdanssbndlkdeﬁlmlnpeﬁebermymy-evm -tdagimd.ymer, as nucl eating agent. 5
The inventive branched or crosslinked pol yoxynethyl enes nay be obtained a)

by copol ymer |isted . a under A ef.eraply | ne with
at |east on€ rb%‘ﬁ?fro g‘f’&ﬁéf’m@Bﬂ%ﬁﬂgy%BB” %azség %‘;'WIT “t'??e%refg @P‘é’? erably
with 10 t&i oderive froamin)swhetitated @minpaioaps ,andior in which tesaromadic rastical RndRzi onall

conpound co&q#yggémﬁgggdq,f\m leBst diePrRAG m@r b) by branching or crosslinking
reactions carried out subsequently on a Iinear polyoxynethyl ene having

pendant or mai n-chain functional groups, or 15 c¢) by copol yneri zi ng nononers
| i sted aboveComdenenhp4) i@rvgnewaimtyartymrgﬁeeaw campdsedtof berzeguananaine.

nonof unctional conpound copol ynmeri zable with these, pr eferably with

tri oxane with a branched S nked cti a

| i near 1Lﬂ)l yoWﬁﬁ'ﬂ?P@ﬁgsWst%e gn% %tﬁg&egpnégﬁgipt ﬁé’g ?)rbqe'éf er‘ifg%By way
of exanpl e, moheeadiosfunthet datailsito e given heee.f ound in DE-A 22 33 143 DE 21 01
817, DE-A 21 66 377 and DE-A 21 50 038. Particularly suitable conmponents D5)

rFoxaner  one BpnbEERRRaNERL Baf HethiKiitve MUY corfhslonS ERACorndd gbPF 18
nmononer, pr €9-80@bloy3% by weight. dreferabbhipsn APH1de 1¥nlky weight pad mygarticutgy froncp -
- CH2 - 131 -0.0Hio 0.8% Dby weight, of a nucleating agent.

Nucleating agents which may be used are any of the known compounds, such as
melamine cyanurate, boron compounds, such as boron nitride, silica, pigments, e.g.
Heliogen Blue® (copper phthalocyanine pigment; registered trademark of BASF

20  Aktiengesellschaft).

Talc is a preferred nucleating agent, and is a hydrated magnesium silicate of the
formula Mg;[(OH)2/SisO40) or 3 MgO - 4 SiO; ¢ H,O. This is termed a three-layer
phyllosilicate, and has a triclinic, monoclinic, or rhombic crystal structure and a lamellar

25 appearance. Other trace elements which may be present are Mn, Ti, Cr, Ni, Na, and K,
and some of the OH groups here may have been replaced by fluoride.

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,
30 and is preferably:

<20 um 100% by weight
<10 um 99% by weight
< 5um 85% by weight
35 < 3um 60% by weight
< 2um 43% by weight

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



and/ or 30 where Z is a chemcal bond, -0-, -ORO (R = C, -CB-al kyl ene or

C3- C8- cycloabﬁ Ig&f) Preferred nononers of this type are ethyl ene

di gl yci de, dlegC|dyI et her, and diethers conposed of glycidyl conpounds
and formal dehyde, dioxane, or trioxane in a nmolar ratio of 2 : 1, and also
di et hers conmposed of 2 nol of glycidyl comgound and 1 nol of PF 54500 14 an

al i phatic di n _atons,. for exa lethe i i dyl
et hers of R% &%ﬁ '{Q]tbrsg%gTvgmB'ut@%Qﬁg 8?mp‘is'§°'1§dp%‘é n;grrse rom 0%1% 8%

cycl obut ane- Q){B’e@hbprefqraQLerﬁoﬁp@ﬂé@Iﬂcﬂ% by weigby: @ingireRartieular, fiond 0l to 0% ynt i on
nerely a fewvehtipf Sideass ohb Brdhched bectosslinké DB} dxYHREhyRMe wymehxdsenes used
accordi ng to, %{1&@9\5%%9 on have MR nelt indices of from to 80 cnB/ 10
mn., prefera 5to 50 cnB/10 mn. to 1SO 1133 at aterrperature
of 1900 ahd vvlth a load of 2.16 kg. Branched or crosslinked

pol yoxymet hyTeasentivebranhed iondiossiimked pblyoxynbtidyidéres4facbBbb@inegdn. are very
particularly suitable. 10 Fillers which may be used in anmounts of up to 50%
by weight, preferably 5 to 40% by conpri se by of exa

pot assium ti 2hanabCcepdyaesizing 'E%I'r‘%‘@ﬁfs f@ts@aéoveawer ﬁ? é%’%fPE?&YW ”@’I‘adbes HF'] Hers.
The gl ass fi ber sleaﬁ)onefpmwyfmcﬁomﬂleombeumsmbolymetrhebl'éwmmésegbaﬁerabl\ﬁmnans

mats, no vens qm r tﬂ%?wﬂ nt s 15
made fr o?#oow- al @%?ér%rEaH{j & laéaﬂggeétﬁgw\e/{{ %tﬂg?rsgt er ﬁ“ EORBB%
preferably fr orr?%’qyé“% ﬁw'tﬂftf'%’ia“?h%fy have been incorporated, the f| br ous
fillers preferably have an average Iength of from0.05to 1 mMm in

particular fppm Qrah@hl g or Eﬂfbshﬁf&ﬁ éfc? %ef?ﬁé'k%utss‘ébgétf]eﬁtl; bIlT] Leheadr €
cal ci um car bonat e an ss Dea 5 era orm . or
m xtures of thes®° 'Y‘?’M'%ﬂye”& INgpggAantPE M F'&"‘H“ ‘g@ PP dled are

anounts & up to 50% by weight, preferably from 0 to 40% by wei ght, of
i npact - nodi f&% ngb)E@éFPGIWﬁé'lz | féhdnedretisted ab@ve RlePW), %e@#a%ﬁ;@a%decmmawer s
re

2%yl o opy A RO SR 3o Bheii P ERRRAbE Ut Bt P ERR M 2o

rubbers gener al | tyiokanes apd adthiadanched @r p@ﬁh\h&d pdlyatbrlee a5 &K deacting ediseadr EPDM

30 rubbers may hpagodyritfiylerieQnitla BrRMbh& Eraiiekslimedd ddetissr bon at oms. Exanpl es
whi ch nmay,be nentioned of diene nononmers for EPDM rubbers are conjugated

di enes, Such_as isoprene and butadi ene, nonconjugated di enes having
By way of example, polymers of this type can be found in DE-A 22 33 143,

DE 21 01 817, DE-A 21 66 377 and DE-A 21 50 038.
Particularly suitable components D5) are oxymethylene terpolymers obtained, by way

25 of example, by reacting trioxane, one of the cyclic ethers described above under A),
and a third monomer, preferably bifunctional compounds of the formula

CH,— CH— CH, — z—CH, —CH—CH,

N/ \/

and/or Ol - Ol z Ol - Ol

30 where Zis a chemical bond, -O-, -ORO- (R = C,4-Cg-alkylene or C3-C;s-cycloalkylene).

Preferred monomers of this type are ethylene diglycide, diglycidyl ether, and diethers
composed of glycidyl compounds and formaldehyde, dioxane, or trioxane in a molar
ratio of 2 : 1, and also diethers composed of 2 mol of glycidyl compound and 1 mol of



from5 to 25 £8han atons, such as 1, 4-pentadi ene, 1, 4-hexadi ene,

1, 5- hexadleﬂé -di net hyl - 1, 5- hexadi ene and 1, 4-oct adi ene, cyclic dienes,
such as cyclopentadiene, cycl ohexadi enes, cycl ooct adi enes and
dicyclopentadiene and al so alkenylnorbqqenes such as

5-et hyliden r bornene, - nor bor nene

5- bu
met hal | ylI - ?fb?llﬁ’g?tr‘%ﬂgl fgﬁ){@gjrqrg é/? ﬁﬁé&lﬂn a?)orﬂ%rf?kﬁ?@ﬁ@le Qﬁd"@)‘q%ﬂhﬁlﬁﬁ ¥nes,
such as 3- nﬁhﬁgme glycolcl,4{bbtapedio a1, Bbutadediol deychthutane; 1, Bdiotyi 1)2-propanediolf hese.

Preference ig §tiRExdn_-1,4-dri, h@ﬁ%ﬂh@rﬂﬁmere%ﬂéw&ﬁﬁﬂ@é‘or bornene and
di cycl opent adi éne. The di ene content of PF 54500 15 the EPDM rubbers is

preferably from0.5 to 50% by weight, in particular from1l to 8% by weight,
based on & heThekrahchesl ajierosstinkedpolyolsiraethylsreisedtaseoringety tae wuettmndaseen

?r a{ th )ed Wi f hMoRhAEIt iﬁﬁi&@%ff&;m ©. Tto 80 &P/ MR, éfera(bwaﬂ'cml @(Heélmt&fnot/mtnr

met h) acryl i L\ S Y of ethylene
Wth esters t§flg?rg§f3§)a£§|1§m?%ray£ }Qoa&zf\égt“ﬂnb 8?%8{3%?%8 @58?5’?98&’ r ubbers.
The rubbers e¢ragsliakesbpalymgyymethylanss withmeethindicegyofdax §.84p darpm */tDraipearermenomer s
havi ng epoxypd#icuiaty suitgblr ef erably incorporated into the rubber by adding,
to the onmer m xture, nonomers having epoxy groups of the formula I or I
CHR8 = - (CHR7)9 CH - CHR6 (1) CH2 = CR1IO. COO - (CH2)p -CH -CHR9 (I1) 10
\ O where ReFitlersmhichamay bg dseshiaremaunts afyip ta 0%y Weiaht prefesably &4 8% by ons,
and mis an wéighteg6hpiisediy Way 6f e3@mpte pctastiun Bzt gRrwHiskend, GatonkBerNdng i s an
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preference is given to copolyners made fromfrom 50 to 98% by weight, in
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Other additives which may be mentioned are amounts of up to 50% by weight,
preferably from 0 to 40% by weight, of impact-modifying polymers (also referred to
below as elastomeric polymers or elastomers).

25
Preferred types of such elastomers are those known as ethylene-propylene (EPM) and
ethylene-propylene-diene (EPDM) rubbers.

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

Examples which may be mentioned of diene monomers for EPDM rubbers are
conjugated dienes, such as isoprene and butadiene, nonconjugated dienes having
from 5 to 25 carbon atoms, such as 1,4-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 5-ethylidene-2-norbornene, 5-butylidene-2-norbornene, 2-
methallyl-5-norbornene and 2-isopropenyl-5-norbornene, and tricyclodienes, such as 3-
methyltricyclof5.2.1 .02'6]- 3,8-decadiene, or mixtures of these. Preference is given to
1,5-hexadiene, 5-ethylidenenorbornene and dicyclopentadiene. The diene content of



anhydri de, a€€ PEOQ§45OO 16 from1l to 50% by weight, in particular from 10
to 40% by we ﬁﬂ f n-butyl acrylate and/or 2-ethyl hexyl acrylate. O her
preferred acryl ates and/ or nethacrylates are the nethyl, ethyl, propyl,
isobutyl 5 and tert-butyl esters. Besideg these, conononers which may be

used are vinyl ters and vinyl ethers. The ethyl ene copol yners s¢l i bed
above may bet\(‘ﬁr@;}lﬁé@bﬁ{]s EP&%@@&%@@@%@% by (eight, '”p‘?%“%ﬁadtﬁ%’/“ g$° g{ﬁ’ndom
copol yner i zaby weight, baseghorpthe dotal weightcf dheeubberd t enperat ure.  Appropri ate

processes are well known. Preferred el astoners al so include emul sion

pol ymer s who eparation . is describe for exanple, by Blackley.in the
nonogr aph " EE,EP@{V&)'E&%&"‘M?QZ%%%}?@ gf%leedéﬂﬁ\ e, rggréon‘qrg, %ﬂd‘”‘@h?'&%"%s whi ch
may be used ¢methlaaoyatesy avithmeth)acryiciastérpla with (methpacrylatiidest o use

honogeneously structured el astoners or those with a shell construction. The
shel | -type s ition

i.s,.d i ' | i by _th f
of the | raii v RRIHS:5 RVERS b Sefbrs DIy B g pl §reid AR EretsPd . e
20 by this seidbeiscEhefubhersi maywalso RMpriss HOoRGMer’ hawpg igeoxEgoLph dieper e,
WF; glt 3(/) ngfseg%ﬁg@;snsl r'faa?fngtéb@xyé RRPS ﬁiei ;ﬁ@feliﬁbly f?wb@rpb%ﬂhtd‘ tha ¢libbeR b9Edz|aihg,
e : - hut » -
acryl ate, an{?e‘E%F}%EB‘SﬁﬁT"ﬁ‘ZIgneP ﬁ%"é?&ﬁ zf‘ti' i]g,e%gﬁ%éﬁhﬁ%gﬁgﬁio@gjﬁﬂsrggrgne, 25

and al so m xtures of these. These nononers nay be copol ynerized with other
nononers, such as styrene, acrylonitrile, vinyQ ethers and with other
acrylates or nethacrylates, such as nethyl et crylate, nmethyl acryl ate,
ethyl acrylate or propgf ﬁccrmha-t_e(cQQ)T-he gpfi—ocHrBbber phpse (with a
glass transition tenperature of below 0&) of the elastoners may be the
core, the outer envelope or an internediate shell (in the case of

el astonmers whose structure ha1% nore than two shells). Wepn el astomers have
nore than one shel ICH; = GR'Se—1ELN bte ($8y), mor €Ht marClRe shél)l to be
conposed of a rubber phase. 35 If one or nore haxd_cghponents (w th gl ass
transiti o tenperatures above 20C) are involved, b€si des the rubber phase,
in the structure of the elastoner, these are generally prepared by

Do nery on RIS G SR ARRRTRE S iy EXSSRBN S ey

net hacryl at eiiteger from 0'to 20, g is an integer from 0 to' 10 and p is an integer from 0 to 5.

15 R to Rs are preferably hydrogen, where mis O or 1 and g is 1. The corresponding
compounds are allyl glycidyl ether and vinyl glycidyl ether.

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

20
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,
from 0.1 to 40% by weight, in particular from 0.3 to 20% by weight, of glycidyl acrylate

30 and/or glycidyl methacrylate, (meth)acrylic acid and/or maleic
anhydride, and



PF 54500 17 such as nethyl acrylate, ethyl acrylate or nethyl nethacrylate.
Besi des thes§5 ig 45 al so possible to use relatively small proportions of
ot her comonohEr899q ¢ has proven advantageous in sone cases to use enul sion
pol ymers which have 5 reactive groups at their surfaces. Exanples of groups
of this type are epoxy, am no and am de qoups, and also functional groups
whi ch may be introduged bé' conconi.tant use of Jrononer s of the formula R15
R16 CH2=C X framg tobp% by whight inprefieular from 10 to 437 by yvaighdrof tbutd agWidle | R16 i s
hydrogen, Cl1-C8-al kyl or amdidr 2-ethylipexyt acyibter phenyl, R' is hydrogen,
Cl-Clo-al kyl, C6-Cl2-aryl or -OR', R' 20 R18 is Cl-Cs-al kyl or C6-Cl2-aryl,
I'f desired with substitution by O or N-caontaining royps, X i.s a chem cal
bond. - C1. C1o0UIk pItsiEbAcrygtee By gietrren s arenthe et athis proow s g or
NH-Z and Z i andXeridiflyl @steys.ene or C6- Cl2-aryl ene. The graft nononers
described in EP-A 208 187 are also suitable for introducing reactive groups

at the surface. PF 54500 18 O her, exanpl es whi ch be ntioned are
acryl ani de, BESRERGFS FOTONGMETS WHIBR My Bedied are Yiay £5tess sy RYEMASt es, such
as (N-tert-butylam no)ethyl nethacryl ate,
The ethylene copolymers described above may be prepared by processes known per
10 se, preferably by random copolymerization at high pressure and elevated temperature.
Appropriate processes are well known.

Preferred elastomers also include emuision polymers whose preparation is described,
for example, by Blackley in the monograph "Emulsion Polymerization”. The emulsifiers
15 and catalysts which may be used are known per se.

In principle it is possible to use homogeneously structured elastomers or those with a

shell construction. 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
20 Dby this sequence of addition.

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,

25 and also mixtures of these. These monomers may be copolymerized with other
monomers, such as styrene, acrylonitrile, vinyl ethers and with other acrylates or
methacrylates, such as methyl methacrylate, methyl acrylate, ethyl acrylate or propyl
acrylate.

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

35
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 or methacrylates,



(N, N-di net hyI am no)ethyl acrylate, (N, N-di methyl am no)nethyl acryl ate and
(N, N- di et hy PE Rt ﬂﬁgethyl acrylate. 5 The particles of the rubber phase may
al so have been crosslinked. Exanples of crosslinking nononers are

1, 3- but adi ene, di vi nyl benzene, diaIIyI phizhal at e, but anedi ol diacryl ate,

and di hydr odi clopentadlenyl acrylate, and al so the caonpounds descrlbed in
EP- A 50 265. Sl{EX) asyme Eylacgﬂ)atﬁc%m'@Fa"a(t%%@éthyh@ewaﬁwm Pesidenthess. itis also
graft-Iinki ngossibieotorrse, relatieely smalhprposiohsief dthert sonamomees.e pol yneri zabl e
doubl e bonds which react at different rates during the polynerization.

Preference is gl ven to the use of those conpounds in which at |east one
reactive grolif@HBIoyRRAHYALagR0US HHIAME FRSes dorEse amiision ROWENESE MBIChT ¥ VRpnoner s,

whi | e t hes ot feactivesgrotpsvat tagiosipfaces. Bampldsvaf ggsups f this fype aexepgdyeamino and
pol ynmeri ze( Sémﬁi‘egigbﬁdscéﬁﬁ Li¥o '?ﬂ?fcﬁor%l wu¥>s whith iy Bgfn%g?&‘ﬂlbm éﬁhé us{eat €s

give rise to rtain pro ortion unsat urated dou In t

rubber. |f aﬂd?ﬁ%?“%ﬁ&gwelgnﬁﬁ%n grafted onto a rubber of this type, at

| east some of the doubl e bonds present in the rubber react with the graft
nononers to formchem cal bonds, i.8s the phase grafted on 20 has at | east
some degree of chemnical bonding to"the graft base. Exanples of graft-Iinking
nononers of this type are nononers havi ng aﬂlyl groups, in particular allyl
esters of ethylenically unsatoﬂgtedceafmo*ymle—ébrdsR 'such as al |yl

acrylate, allyl nmethacrylate, diallyl naleate, g allyl fumarate and diall yl
itaconate, and 25 the correspondi ng nonoal | yl Lpounds of these

di carboxylic acids. Besides these there is a wiQe variety of other suitable
graft-1li #ing nononers. For further details reference may be nade here, for
exanple, to US Patent 4 148 846. The proportion of these crosslinking
nmononers in conponent D) is generally up to 5% 30 by weight, preferably not
nore than 3%whgrenei ght, based on D). Sone preferred enul sion polyners are

| i sted bel ow. antion is made here firstly of graft polymers with a core
and with at |east e out er hf%W and the follow ng structure: PF 54500 19
Monorer's f or Rt he!S¢Y @ﬁﬁﬂBﬁQF? 'the shell 1,3-butadiene, isoprene, Styrene,
acryloniidile, (nmeth)acrylate, n-butyl acrylate, ethyl hexyl acrylate or

awher e appr oprd ajsgyh \gbngcre@sw\b@aQﬂQHeﬁmcmaxwr@u of these, where
appropri at eas descri béd herein together with crossl’i nki ng nononers

R' is hydrogen, C;-Cyg-alkyl, C¢-C1o-aryl or -OR™,

20 R™ is C,-Cg-alkyl or Cs-Co-aryl, if desired with substitution by O- or N-containing
groups,

X is a chemical bond, C,-C,c-alkylene or C¢-Cyo-arylene, or

O

Y is OZ or NH-Z and

Z is C4-C,p-alkylene or C¢-Co-arylene.

30
The graft monomers described in EP-A 208 187 are also suitable for introducing
reactive groups at the surface. '



| nst ead of graft ol ymers whose structure has nore than one shell it is also
possible to PR, 345 &R)m)geneous, I .e. single-shell, elastoners nade from

1, 3- but adi ene, isoprene and 5 n-butyl acrylate or from copol yners of these.
These products, too, may be prepared by 4goncom tant use of crosslinking
mononers or of mononmers having reactive groups. The el astoners D) descri bed
may al so be BEHEXRABPIBY WHICHanaYRAMEAIINGH S AFy@mides snethacryamigde ands pensi on
pol yner i zat i supbstitlfed@Adngates of metiaerytdtes tsaoeas (Nertbutgramhinagethpmhéthagdat e

t her nopl ast i S 5 847,

and £ A 1170 aRAEY APSE N A fainoingl e b

m xtures of @iREYRMNE V‘yﬁﬁ%atﬁi sted above. 15 The nol di ng conpositions of
the inverdion nmay al so conprise other conventional additives and processing

ai ds. Merel yTPé/n%%ﬂ@é’lﬁgéf tﬂ%?u’ﬁﬂe?Pag%ﬂhb?glsgﬂ&é’ﬁeéwgs&ﬁkgd E?(fan?fée@'&f' ves for

scavengi ng for or mal dehyde
condensat es ¢ ymgmoa@me& erls3- bH@G}?F‘Fr@V'a B?ﬂ@"e%ﬂ'ybP'aﬁé'ﬁf% butpredio Ry)
proportion ofiiatriylate aaddiHydreiyclspereadieayl hyrylate, tind alsarthe compouritis@iéscribed5% by
wei ght. The jhes goplAstic nol ding conpositions of the invention are prepared
by m xing the ~conmponents in a manner known per se, and no detailed
informatf®n is therefore requi red here. The conponents are advant ageously
m xed i n an kidalsapossibisto usedhe monefmers ledwmetshgydft-kipy mduemesni.e.conponent B)

and, where apg H&H{en‘sﬁ%a‘%mg MQ%P%gé‘béliﬁqﬁrQea)?% dﬂftﬁ&fd%%ﬁ(crﬁ%la@ﬁ?'dif%‘?euﬁt room

tenperature to pell Qsitions
may be used Eaéesp‘ﬂ%tﬁ‘ﬂé'ée PRJY'H G‘Ejé'm(' retSEeRcE; 5 VAR IP %Pd'&ﬁ&f those Gﬂ'g‘BB‘ﬂ%'%d
films, suppowhiel at Ielaalsqneaeaétwarg&)up(ﬁolmgnzegpteabd[h«ﬁmsdmb rate estheosher ons

feature yery RIMERS el RidFRLLE0Y 8 anf((&tr%ﬁ&tnfe(&ﬁ&ﬂ%?rfo ddnggod mechani cal
S

ti |
oo of - PoNBERaTE S iR B TowaTie Gferan! erWPS/ats 2165 GV goe 18 abl o

for appli cat testain a@peslorméhmaturateg doubledwsdslinghe pshbes Uharmttierfphaseeis, then

| oudspeaker g:ralrtlea 8fto aSI@Bbéradfxmé hyipkl é‘tgéast EEméfb*éﬂ{é ddiblebdias p?és\%ﬁﬁhttﬁé t oy
conponents i ture

ast eper connegters,
bal | socket s epRiEaRt B e S BRRATYs i R gheliet By SaRe pafgared o7
conveyor 2@el bas atdeapl sgwe degreeaichemisabyondiniovte the gﬂaﬁ\bﬁﬁg units for espresso
machi nes, coffee machines, articulated joints, rollers, bearings, slide

rails, punp E%FR&QS? 8% &raﬁﬁllﬂlgmg monomers of this type are monomers having allyl groups, in

particular allyl esters of ethylenically unsaturated carboxylic acids, such as allyl
acrylate, allyl methacrylate, diallyl maleate, diallyl fumarate and diallyl itaconate, and

25 the corresponding monoallyl compounds of these dicarboxylic acids. Besides these
there is a wide variety of other suitable graft-linking monomers. For further details
reference may be made here, for example, to US Patent 4 148 846.

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

Some preferred emulsion polymers are listed below. Mention is made here firstly of
graft polymers with a core and with at least one outer shell and the following structure:



5 filter hou%%gg odri ve systens, springing elenments and | ocki ng el enents,
bobbi ns, 9 roll ers, gearbox conponents, pendul um supports. Exanpl es
10 The foll owi ng conmponents were used: Conponent N Pol yoxynet hyl ene

copol ymer conposed of 97.3% by wei ght of 4gioxane and 2.7% by 15 wei ght of
but anedi ol formal. The product al so conprised about 3% by wei ght of
unconverted trioxane and 5% by weight of thernally unstable fractions. After
degr adati on anbdnerstfbethml:bw unst abl e fra(:Mooomerstfbetheqhellyner had a nel|t

vol unme rate CB 10 (1 8Q5 e % LT

Conponent A/ }%chﬂv?d?&*e <op W th MR of %rsﬁﬁ% éery%\'tm (fﬁ’“m‘*ﬁﬁlgoc
2.16 kg to | U&Vi?,@yate é%{#ﬁﬁmcn@tﬁpr% L WEeRRBRPFOPriBte Baingreapive IQUASy gm
Clariant G htlxtsrefdfmasagNIpmerapplfdpdatemO t pad Gé<eribed h&llebh EN 1427, vi scosijty
at 170C abou < Mh firom about 10 000 to 12 000 g/nol,
Mv fr om about {ogéﬁgpwﬁﬁ)?ﬁm%@]kn n g/l o § by GPC (polystyrene st a,n.dar_d_)_,_gg()
Conmponent B/ 2) (for conparison) L covvax(r) PED 191 (oxidized PE wax from
Cl ariant; dr optgadiofigrdfr migniet® whosd 2frasture haBinhore Hahldriz shell stdo alst posdiblé 40 C

?Sf’%eﬁﬁ?odf‘ﬁt@%@’?@? 8&3’3%8%89'%%“%"3%&%&5 3°‘ec*fd""2%2x@§§e°%°ﬁ’ﬁé§ﬁ o 0
0 Il 11 55Ho-butyl acry @@Xﬂlﬁf'sg@@ ybedrenqre¢o

Conponent D2}oncomitant 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.

10
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.
It is, of course, also possible to use mixtures of the rubber types listed above.

15

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), melamine-

formaldehyde condensates (MFCs), plasticizers, coupling agents, and pigments. The
20 proportion of these additives is generally in the range from 0.001 to 5% by weight.

The thermoplastic molding compositions of the invention are prepared by mixing the
components in a manner known per se, and no detailed information is therefore
required here. The components are advantageously mixed in an extruder.

25
In one preferred method of production, component B) and, where appropriate,
component(s) C) may preferably be applied at room temperature to pellets of A) and
then extruded.

30 The molding compositions may be used to produce moldings (or semifinished products,
unsupported films, supported films, or foams) of any type. The molding compositions
feature very low residual formaldehyde content together with good mechanical
properties and processing, and also feature thermal stability. Moldings composed of
these molding compositions are therefore particularly suitable for applications as

35 pushbuttons, recessed grips, sunroof frames, loudspeaker grilles, sanitary fittings,



CH3 OH Pol yagi:gg (E(L]igorrer with a nolar mass of about 3000 g/ nol, prepared
from 10 capr P hexanmet hyl enedi am ne, adi pic acid and propionic acid
(as nol ecular weight regulator) by a nethod based on Exanples 5-4 of US-A 3
960 984 ("dicapped PA"). Conponent D3) Ilfp Synthetic magnesiumsilicate
(Ambosol (r) from PQ Fr ancg‘% with the follow n g,ro erties: Content of MO
14. 8% by wei YHeo casshttehiovgfompanents. wgows. dasr 84« ituey clippSagigesrsanaR 2. 7

nmol / mol  Bul éorchenterd, palk Socke B0 tagk i@ rtmonipossnts ygemshherds, guifirig dgmentisght

SEAWE?S-G'T';I ?%QF%EWQ%WF 3Gstems Sspgray w0 pre PR Ror ddplestd nlathfnes

tra) Particle.size <2y0 mLO0% Particle size <10 pmd9%
bt ] o1 0 sr 2Eottes Todsas AR CUISted IS crolars ARSIt (216, Rrai CamPafieand
Det er mi nedl bfjites bdusings, dtiveosysteras, \spiinging Semeotsaand |@XKingl&ements, bobbins,

Mel ami ne- f or gobrgunies, CRANRREBIPORMRS) penBuRRCEEBAEE W th Exanple 1 of DE- A
25 40 207. To prepare the nol ding conpositions, conponent A) was m xed with

the anbunts given in the table of conponents B) to D) in a dry-m xer at a
t enper at ure bkam@e€s The

10 The following components were used:
Component A/1

Polyoxymethylene copolymer composed of 97.3% by weight of trioxane and 2.7% by

15  weight of butanediol formal. The product also 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 a melt volume rate
of from 7 to 8 cm®/10 min. (190°C 2.16 kg, to ISO 1133).

20 Component A/2
POM copolymer with MVR of from 25 to 29 cm®/10 min. (190°C, 2.16 kg to ISO 1133).

Component B/1)

25
Licowax® PP 230 P (PP wax from Clariant GmbH, softening point from 160 to 166°C to
DIN EN 1427, viscosity at 170°C about 1700 mPas to DIN 53018; M, from about
10 000 to 12 000 g/mol, M,, from about 30 000 to 45 000 g/mol) by GPC (polystyrene
standard).

30
Component B/2) (for comparison)

Licowax® PED 191 (oxidized PE wax from Clariant; drop point from 120 to 125°C to
DIN 51801/2, viscosity at 140°C about 1800 mPas to DIN 53018).

35
Component C)

Loxiol® P 1206 from Cognis (glycerol distearate)



20 resul tant .c_n%ﬁ(fe was introduced into a vented tw n-screw extruder (ZSK
30 or zSK 53PFP Werner & Pfl eiderer), honogeni zed at 230C, and

devol atilized, and the honopgenized m xture was extruded through a die in
the formof a strand and pelletized, or 4elletized under water in
bead/lenticular formvia a die. 25 The follow ng were determ ned to test
thermal st abPPTPY"eHWPND: Loss in weight in percent of a specinmen conposed
of 1.2 g of pellets on heating for 2 hours to 222C in nitrogen. 30 W air:
Loss in wei gpbaddx®pes §BRicigh; @ speci men conposed of 1.2 g of pellets on
heating for 2 hours to 222C in air. Residual fornaldehyde content was
determ ned after the foll ow ng post-devolatilization: 35 5 kg of POM were
treated for 5 hours at 145CO n a tower dryer with a counfercurren air flow
of 0.6 m's, the XaLume flowlbeing 12 1/h, with 50 g of water va kg of

air. Formal dehy @' @bt B e ek ethi-AetH0fHs Pafitialt— PestCHe il 590 VDA
275. Formal dehydg Tontent in the pellets was determ ned as fol |l owsx PF 54500
23 70 M pf deiwni zed water forned an initial charge in a 250 nl Eftenneyer
flask wt ground glass joint, and 50 g of the specinmen to be studied were
added to this initial charge. The Erlenneyer was then provided with a clean
reflux condeRemponemd2he 5 mi xture was heated rapidly, with stirring, to
boiling on a preheated magnetic stirrer system 50 mnutes |ater, the

m xture was gpl ed. rapidl for mal cont ent termned on a
Metrohm Titr Eﬁﬁg@édgsoigorgggwﬂﬂginio@r@%s%ﬁﬁ%@%? 92%5" Qr.ep?’%gsffﬁq’it ure was

adj ust ed1@o paprgl.aatausihmgawtmvjewgamweh@dipléﬁpld@ngmrm%ﬁaelg (a8 olgsular 10 N/ 10
sul furic aci deightfbghiatdr) B a athddbasel ohBxampldst5-96f UBIA3 8380984 (‘Aivppéd er a
short reactigpmtime the pH of the m xture was back-titrated to 9.4, using
N/ 10 sul furic dcid. The residual formal dehyde content was cal cul ated by:

wei ght of FA[ ng] = consunption (H2SO4) x 2 x concentration (H2SO4) x wei ght
of 15 for maCdaipgdent D3) content [%4 = weight of FA [ng] / speci men wei ght
[g, POM H)%l |l ets] x (1000000/1000) (sodiumsulfite solution = 136 g of
Na2SCG3 + 1.0Q0 of deionized water) FA = forpal dehyde 20 cle tine
charact eri zagintﬂetFoma%'ﬂeé“fﬁ‘ﬁ catﬁé‘{wp%ﬁqlﬁ}m'eyp@ E’aPFﬁ)e‘x'ﬂbﬁﬁifﬁ"@ N9 RFPREHETH

cycle tinme") to produce

Content of MgO 2 14.8% by weight
Content of SiO, 2 59% by weight
20  SiOx:MgO ratio 2.7 mol/mol
Bulk density 20-309/100 m
Loss on ashing < 25% by weight
Component D4)
25
NH

)l\ — Benzoguanamine
HN N



satisfactory Egl gh(ggs by injection nolding, noldings were produced on an
Arburg 25 Al PF 34 r 270 S injection nolding systemwth a | ocking force of
500 kN and a screw dianeter of 18 mm The nolding is a cylindrical beaker
cl osed by a base on one side and having g height of 14 nm an external
diameter of 13.6 nmm _and a wall thickness of 1 nm Injection nolding
condi tions: S@MPREEM O%rmperature 200C nol d surface tenperature 90C  screw
advance rate 60 mm's nelt cushion 5 mm injection tine 0.4 s 35 hold
pressure timpad Rikrd-TheGir prpr essure 700 bar hol d pressure 400 bar back
pressure 50 bar. PF 54500 24 "To determne the mninumcycle tinme, the
cooling tinme was shortened in steps of 0.5 s, beginning at 25 s. At very
short cyche Particte sizef¢ 20 pmhe nt0@fiong had been denolded its base had a
convex curvapyfigle dizee< i@pH t bepgrg that the noldings tilted toward the side
when pl aced ga&e-downwaéd on a gg,rl zontal bench, its longitudinal axis
therefore 5 HBWCETT55~ fPHM t he PRPpendicular to the bench surface. The

m ni mum cycl Batticieesizes<t Bom shor6@%t cycle tinme at which the nol dings coul d
be pl aced onpghRielgch surf ace yad,hout visually detectable tilting, i.e.

t he nol dill]61gs rested stably, their |ongitudinal axis being perpendicular to
t he bench”surface once they had been placed in position. 10 To assess

t oughness, ubetefmineddysedimentation@ndlysis. tensile strain at break fromthe 1SO
527 tensile test at +23C and the Charpy notched inpact strength to I SO

179/ 1 eA(f) ab +23%] te&g al so the Charpy inpact strength (w thout notch) to
1SO 179/ 1 eU~PTHOMRE ‘Wdnstituti ons of the nol di ng conpositions and the
results of the neasurenents are found in the tables. Data for B) - D) has

been givep, Memranesdtatfeh)ie €ndRhSatb @VAQ) intacearfaneawith ERempdi ff dfayence from
100% by wei ght,s Rf>@A500 25 M i LO

To prepare the molding compositions, component A) was mixed with the amounts
given in the table of components B) to D) in a dry-mixer at a temperature of 23°C. The

20 resultant mixture was introduced into a vented twin-screw extruder (ZSK 30 or ZSK 63
from Werner & Pfleiderer), homogenized at 230°C, and devolatilized, and the
homogenized mixture was extruded through a die in the form of a strand and pelletized,
or pelletized under water in bead/lenticular form via a die.

25 The following were determined to test thermal stability:

WL N,: Loss in weight in percent of a specimen composed of 1.2 g of pellets on
heating for 2 hours to 222°C in nitrogen.

30 WLair: Loss in weight in percent of a specimen composed of 1.2 g of pellets on
heating for 2 hours to 222°C in air.

Residual formaldehyde content was determined after the following post-devolatilization:

35 5kg of POM were treated for 5 hours at 145°C in a tower dryer with a countercurrent
air flow of 0.6 m/s, the volume flow being 12 I/h, with 50 g of water vapor/kg of air.

Formaldehyde emission was determined on standard test specimens to VDA 275.

Formaldehyde content in the pellets was determined as follows:
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70 ml of deionized water formed an initial charge in a 250 m| Erlenmeyer flask with
ground glass joint, and 50 g of the specimen to be studied were added to this initial
charge. The Erlenmeyer was then provided with a clean reflux condenser, and the
mixture was heated rapidly, with stirring, to boiling on a preheated magnetic stirrer
system. 50 minutes later, the mixture was cooled rapidly and the formaldehyde content
was determined on a Metrohm Titroprozessor 682, using User Methods 1 and 2.

The mixture was adjusted to pH 9.4 using N/10 sodium hydroxide solution (5 ml) and
N/10 sulfuric acid, and 5 mi of sodium sulfite solution were added, and after a short
reaction time the pH of the mixture was back-titrated to 9.4, using N/10 sulfuric acid.

The residual formaldehyde content was calculated by:

weight of FA[mg] = consumption (H.SO,) x 2 x concentration (H,SO,) x weight of
formaldehyde,

FA content [%] = weight of FA [mg] / specimen weight [g, POM pellets] x
(1000000/1000) (sodium sulfite solution = 136 g of Na,SO; + 1.000 g of deionized
water)

FA = formaldehyde

Cycle time characterization

To determine the minimum cycle time required (“minimum cycle time”) to produce
satisfactory moldings by injection molding, moldings were produced on an Arburg
Allrounder 270 S injection molding system with a locking force of 500 kN and a screw
diameter of 18 mm. The molding is a cylindrical beaker closed by a base on one side
and having a height of 14 mm, an external diameter of 13.6 mm, and a wall thickness
of 1 mm. Injection molding conditions:

melt temperature 200°C

mold surface temperature 90°C
. screw advance rate 60 mm/s

melt cushion 5 mm

injection time 0.4 s

hold pressure time 3 s

injection pressure 700 bar

hold pressure 400 bar

back pressure 50 bar.
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To determine the minimum cycle time, the cooling time was shortened in steps of 0.5 s,
beginning at 25 s. At very short cycle times, after the molding had been demolded its
base had a convex curvature, the result being that the moldings tilted toward the side
when placed base-downward on a horizontal bench, its longitudinal axis therefore
deviating from the perpendicular to the bench surface. The minimum cycle time is the
shortest cycle time at which the moldings could be placed on the bench surface without
visually detectable tilting, i.e. the moidings rested stably, their longitudinal axis being
perpendicular to the bench surface once they had been placed in position.

To assess toughness, use was made of the nominal tensile strain at break from the
ISO 527 tensile test at +23°C and the Charpy notched impact strength to

ISO 179/1eA(f) at +23°C, and also the Charpy impact strength (without notch) to 1ISO
179/1eU.

The constitutions of the molding compositions and the results of the measurements are
found in the tables.

Data for B) - D) has been given, the amount of A/1 or A/2 being in each case the
difference from 100% by weight.

o)
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We claim:

A thermoplastic molding composition comprising
A) from 15 to 99.94% by weight of a polyoxymethylene homo- or copolymer
B) from 0.05 to 10% by weight of a nonpolar polypropylene wax,

C) from0.01to 5% by weight  of at least one ester or amide of saturated or
unsaturated aliphatic carboxyilic acids having
from 10 to 40 carbon atoms with saturated
aliphatic alcohols or amines having from 2 to
40 carbon atoms,

D) from O to 80% by weight of other additives,

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

A thermoplastic molding composition according to claim 1, where component B
has a softening point to DIN EN 1427 (ring and ball method) of at least 140°C.

A thermoplastic molding composition according to claim 1 or 2, where
component B) has a viscosity [mPas] to DIN 53018 of from 10 to 5000 mPas at
170°C.

A thermoplastic molding composition according to any of claims 1 to 3, in which
component B) has an average molecular weight (weight-average) M,, of from

2000 to 60 000 (according to GPC using polystyrene standard).

A thermoplastic molding composition according to any of claims 1 to 4,
comprising

D1) from 0.005 to 2% by weight of a sterically hindered phenol, or
D2) from 0.001 to 2% by weight of a polyamide, or

D3) from 0.002 to 2% by weight  of an alkaline earth metal silicate or of an
alkaline earth metal glycerophosphate,



1 A thernopl astic nol ding conposition conprising 5 A) from15 to 99. 94% by
wei ght of a BbBIS¢8W net hyl ene homp- or copolymer B) from0.05 to 10% by

wei ght of a nonpol ar pol ypropyl ene wax, 10 C) from0.01 to 5% by wei ght of
at | east one ester or am de of saturated unsaturated aliphatic
carboxylic acids having from 10 to 40 carbon atons w th saturated

al i phati c al cohoPga &rixtdie ofékesgavi ng from 2 to 40 carbon atoms, 15 D) fromO
to 80% by wei ght of other additives, where the total of the percentages by

wei ght of cogpon I . 100%..2Q 2. her lastic nolding
conposi tion g’?co?‘ b%&@péatsgf 5?%'@9 @Av(}\@si"°8cﬂ$ﬁ%fﬁgﬁ3°ényﬁéé‘a' sg}c))g’tini ng poi nt
to DIN EN 1427 (FPREMEMY ball nethod) of at |east 140C. 3. A thernoplastic
nmol di ng ce®nposition according to claim1 or 2, where conponent B) has a

viscosity [nPas] %ﬁJH@O%Q&g% y\];véiﬂm 100%& Iggs[qgngﬁgﬁggﬁ%q éfﬁﬂ%?o?&ylgz?’o 3i5n4-

A thernoplastic conmposi t1 on~accordi n 3,
whi ch conponent B) has an average nol ecul ar wei ght (wei ght-average) Mwv of
from 2000 to 60 000 (according to ®C us'N@ pRl ystyrene standard). 5. A
t her nopl asti ¢ nol di ng conposition accor(d(n@é{) any of clainms 1 to 4,
conprising D1) from0.005 to 2% by wei dht of[ a sterically hindered phenol,
or D2) from0.001 to 2% by wei ght of Po m de, or D3) fromO0.002 to 2%
by wei ght of an alkaline earth netal sili€ate or of an alkaline earth netal
gl ycer ophosphate, PF 54500 29 or a m xtur& of these. 6. A ther nmopl astic
nol di ng conposition according to any of Raims 1 to 5, conprising 5 D4)
from0.05 to 3% by weight of at |east one conpound of the formula
10 where R;, Rz and R; are identical or different and are, respectively, hydrogen
atoms, halogen atoms, a hydroxy group, an alkyl group, an alkoxy group, an aryl
group, an arylalkyleneoxy group, with the proviso that at least one of the radicals

R;, Rz and R3 is a substituted or unsubstituted amine group.

15 7.  Athermoplastic moiding composition according to any of claims 1 to 6,
comprising

- D5) from 0.01 to 3% by weight  of a nucleating agent selected from the group
of the branched polyoxymethylenes, or talc,
20 or a mixture of these.

8. A thermoplastic molding composition according to any of claims 1 to 7, in which
component D4) is composed of a compound of the formula

25 2

where R4, Rz and R; are identical or different and are, respectively, hydrogen

atoms, halogen atoms, a hydroxy group, an alkyl group, an alkoxy group, an aryl

group, an arylalkyloxy group, or a substituted or unsubstituted amine group, with
30 the proviso that at least one of the radicals R,, R; and R; is a substituted or



R2 10 where Rl, R2 and R3 are identical or different and are, respectively,
hydr ogen at (fn§4 004 ogen atons, a hydroxy group, an al kyl group, an al koxy
group, an aryl group, an aryl al kyl eneoxy group, with the proviso that at

| east one of the radicals Rl, R2 and R3q4ps a substituted or unsubstituted
amne group. 15 7. A thernopl astl c nol di n osition according to any of
claims 1 to 6, %Hbiitlt%tﬁﬁgw %ypfa%’rﬁtdﬁ@lﬁf iRy RawsT &hﬂewfesgrmem eating
agent sel ected fgromatibC-D.PgBuUp Obhitihmab banebeshbtingéy exsupstitiddenes, or talc,
or a mxture of these. 8. A thernoplastic nolding conposition according to
any of clains 1 to 7, in which conponent D4) is conposed of a conmpound of
the fornul a R NiKe\Users the therpaeplastic mpolding pempasitions agrerdrg taeey phiedimschl or
di fferents and arte 8 forgrpaading/fibeys, firisirapgsordingd. ons, hal ogen atons, a hydroxy
group, an al kyl group, an al koxy group, an aryl group, an arylalkyloxy
group, or a substituted or unsubstituted am ne %rou with 30 the proviso
that at | east0- orfeMmeiding grqdyged Hem tF&'EheF@O%lﬁﬁ'CF@BOF’@Q&OWB%P@%?E‘EP’@FQF‘F 54500
30 unsubstitut eshyafclammgt @@, and at least 1 radical Rl, R2, or R3 derives
froman aromatic C5-C20 group, which may be unsubstituted or substituted.
9. The use of the thernoplastic nolding conpositions according to any of
claime 1 5 to 8 for producing fibers, filnms, or noldings. 10. A nolding,
produced fromthe thernoplastic nolding conpositions according to any of
clains 1 to 8.



