1 4 DEC 2005 Stabilized thernmopl astic nol di ng conpositions The invention
relates to thernoplastic nolding conpositions 5 conprising, as substantive
conponents, A) from 29% by wei ght to 99% by wei ght of at |east one 14 DEC 2005
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t hernopl astics, In %g)ré%;lﬁgﬁlpa% pol yoxynet hyl ene nol di ng conpositions, by
suitable additives is prior art. Antioxidants, e.g. sterically hindered
phenol 38 Bbrifxan JeppPate- B apredat fuditt least yeral Podvethy kennimiase.
Phenol deri vathoms of tbpsl¥mgre are described in DE-A-27 02 661, for

exanpl e. EP-A-19 761 teaches the incorporation of al koxymethyl nmelam nes in

gl ass-fibegsrej C | YORgLE |, di SOMAQSL | 0 ve
their toug %esfsgn,g\cogggd?ﬂ y%t)o 4OEE§3§P§2 d%?l()l(,ghggdl ng a Iﬁ%%tg?g}fllﬁngt é?i fied
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pol yoxyk®t hyl ene nol di ng conpositions with respect to the action of heat at
from 100 to 158®D adwer prol onged periods. DE-A-3 011 280 descri bes

stabilized oxynet hyl ene copol yner 45 conpositions in which the stabilizer

conpri ses gy M xtdi @ WBAeos fEPReaght eaBtoats aaRpiwadstituted triazine, at
| east one sterically hindered phenol, and at |east one netal -containing

0050/ 5233%}% caonpound. These petal - cont ai ni ng conpounds are preferably
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The invention further relates to the use of the molding
compositions of the invention for producing moldings of any type,

25 and also to the resultant moldings of any type. In addition, the
invention relates to a process for increasing the thermal
stability of polyoxymethylenes, in particular when exposed to
high temperatures, and/or by increasing their diesel-fuel
resistance. It also relates to the resultant polyoxymethylene

30 moldings. :

The stabilization of thermoplastics, in particular
polyoxymethylene molding compositions, by suitable additives is
prior art. Antioxidants, e.g. sterically hindered phenol

35 derivatives, are examples of additives used for this purpose.
Phenol derivatives of this type are described in DE-a-27 02 661,
for example, EP—2—19 761 teaches the incorporation of
alkoxymethylmelamines in glass-fiber-reinforced polyoxymethylene
molding compositions to improve their toughness. According to

40 EP-A-52 740, adding a partially etherified specific
melamine-formaldehyde condensation product stabilizes
polyoxymethylene molding compositions with respect to the action
of heat at from 100 to 150°C over prolonged periods.
DE-A—3 011 280 describes stabilized oxymethylene copolymer

45 compositions in which the stabilizer comprises a mixture made
from at least one amino-substituted triazine, at least one
sterically hindered phenol, and at least one metal-containing



hydr oxi de, or magnesi um carbonate. 14 DEC 2005 5 However, despite these
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When this

25 Thermoplastics with high crystallinity have good resistance to
numerous chemicals, and particular emphasis is given here to
their high resistance to fuel (including those in which methancl
is present), fats, oils, brake fluids and cooclants. Polyacetal,
for example, exhibits only slight swelling and therefore high

30 dimensional stability. The good molding shrinkage of polyacetal
(compared with cother engineering thermoplastics) is utilized in
the production of reservoir casings (fuel-extraction eqguipment),
since the plug connectors integrated into this application have
to be highly leakproof. At the same time, the material used for

35 the reserveoir casing has to have high elongation at break in
order to fulfill the crash requirements imposed by legislation.
Here, too, polyacetal is again the material of choice for the
desired high heat resistance in the region of the fuel supply and
fuel return systems.

40
The trend in the automotive sector toward developing engines
which are ever more powerful but at the same time more economical
has caused specific and unexpected problems in the diesel vehicle
sector. To achieve optimized combustion of diesel fuels the

45 diesel fuel is atomized at pressures around 1300 bar. This is
followed by a sudden pressure reduction to I bar. When this
procedure is used in what is known as the common rail system,



prcc):cedure s used in what is knowmn as the common rail system 0050/52552 1 4
DEC 2005 3 tyed tenperatures up to 160C can occur in the engine
conpartnentqﬁcv(;{lize%%%ntly, the tenperature of all of the parts whi CHI}‘CQ)%ZDUS
into contact with the diesel fuel rises markedly, and m xing of cold fuel
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supply and fuel return system produced tenperatures around 90C. Even in the
regi on of té#lertadkyeditenmratiukes pgssidllePOrcirnpeuat dneshalEonen80C to
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30 635, and DE-A 100 30 632.

EP-A 855 424 proposes sterically hindered amines as additives.

25 Disadvantages here are the poorer color properties of the
polyoxymethylene, and also the use of relatively large amounts of
an expensive additive.

Polyethylenimines are likewise known per se and are used in

30 papermaking: they aggregate the;paper fibers and bind undesirable
minor components, i.e. 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 ccatings, and for water treatment, and also as

35 adhesive layers in laminated polypropylene composite films, and
in the production of petroleum and of natural gas, and finally
for immobilizing enzymes. See Ullmann’s Encyclopedia of
Industrial Chemistry, 6tk Edtn., 1999 Electronic Release, Verlag
VCH Weinheim, keyword "Aziridines”, Chap. 6 "Uses” (referred to

40 below as "Ullmann Electronic Release”). The use of
polyethyleneimines as a constituent of thermoplastic molding
compositions has been proposed in the more recent applications
DE-A 100 30 553, DE-A 100 30 635, and DE-A 100 30 632.

45 It is an object of the present invention, therefore, to provide
thermoplastic molding compositions which have higher thermal
stability, in particular when exposed to high temperatures, and



45 It is an object of the present invention, therefore, to provide

t her nopl astQ@BEWAWMY conposi ti ons whi ch have hi gher thernal st abi | i tyyyeq 0
particul ar when exposed to high tenperatures, and 0050/ 52552 4 at the égdg
ti me have good col or properties and higher diesel-fuel resistance. 14 DEC
2005 W& have found that this object isgachieved by neans of the 5 nol ding

conpositio fi t.th t r-ef er nbodi_nent s re given in the
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Edi ti on, wmnpadlycaysethyprendsdes sources for reference. Processes for preparing
these tfernoplastics are known per se to the skilled worker. Some 30

further detail. ' be ; Y, f. a.c. 1.
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In principle, the advantageous effect is apparent in the molding
25 compositions of the invention with thermoplastics of any type. An
example of a list of suitable thermeplastics is found in
RKunststoff-Taschenbuch (Ed. Saechtling), 1989 Edition, which also
provides sources for reference. Processes for preparing these
thermoplastics are known per se to the skilled worker. Some
30 further detail is given below oﬁ some preferred types of plastic.

1. Polycarbonates and polyesters

Use is generally made of polyesters A) based on aromatic
35 dicarboxylic acids and on an aliphatic or aromatic dihydroxy
compound.

A first group of preferred polyesters is that of polyalkylene
terephthalates having in particular from 2 to 10 carbon atoms
40 in the alcohol moiety.

Polyalkylene terephthalates of this type are known per se and
are described in the literature. Their main chain contains an
aromatic ring which derives from the aromatic dicarboxylic

45 acid. There may also be substitution in the aromatic ring,
e.qg. by halogen, such as chlorine or bromine, or by



45 acid. There may al so be substitution in the aromatic ring, e.g.

hal ogen, swes09%26w20ri ne or brom ne, or by 0050/52552 1 4 DE C 200;?

Cl- C4-al kyl, such as nethyl, ethyl, iso- or n-propyl, or n-, iso- 4 DEC 2005
tert-butyl. These pol yal kyl ene terephthal ates may be prepared by reacting 5
aromati c di carboxylic acids, or their fsters or other ester-formng
derivatives, with ali ghatl c di hydrox onpounds . in a manner known per se.

Preferred di caFbdiyfiléyacichars peb ﬁhprﬂmlenéapcwbmrpeylaoor acird,
terepht hal i ¢ aded—aod tesaphbvhali c acid, and m xtures of these. Up to 30
nmol % preferably not nore than 10 M)1% of the aromatic dicarboxylic acids
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pol yest gfs (A h ) Igealera Jange fromb50 t 20, preferably from 80

to- 160 (rreasure JOCE‘\ST(% s eng?ch dr)y wei ght sol uti on in a phenol/o-dichloro
35 'benzene mi xture (|n a weight ratio of 1:1) at 25C) to ISO 1628.

Particul ar prePzeéereed slgphahic duidresyeromppivats @Xebexyls haydngr supm
content is up totda0f® aardankgtohs palry gsirercudfr pt gf-etdlbhygdigl t o 50 nval / kg of
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The car oxyI rou f ent su t tratlon met hods
(e.g. potentloﬁé{“ le gl“EOF‘ent}Hl chl, ard Misarey &t

Particularly preferred polyesters (A) are polyalkylene
terephthalates derived from alkanediols having from 2 to 6

25 carbon atoms. Among these, particular preference is given to
polyethylene terephthalate, polypropylene terephthalate and
pelybutylene terephthalate, and mixtures of these. Preference
is also given to PET and/or PBT which comprise as other
monomer units, up to 1% by weight, preferably up to 0.75% by

30 weight, of 1,6~hexanediol and/or 2-methyl-1,5-pentanediol.

The viscosity number of the polyesters (A) is generally in
the range from 50 to 220, preferably from 80 to 160 (measured
in 0.5% strength by weight solution in a phenol/o—-dichloro-

35 benzene mixture (in a weight ratio of 1:1) at 25°C) to ISO
1628.

Particular preference is given to polyesters whose carboxyl
end group content is up to 100 mval/kg of polyester,

40 preferably up to 50 mval/kg of polyester and in particular up
to 40 mval/kg of polyester. Polyesters of this type may be
prepared, for example, by the process of DE-A 44 01 055. The
carboxyl end group content is usually determined by titration
methods (e.g. potentiometry).

45



45 0050/ 52552 1 4 DEC 2005 6 Particularly preferred nolding conpositions
conpri se, gosEsEEsENt A), a mxture of polyesters other than PBT, Lgr 005
exanpl e pol yet hyl ene terephthal ate (PET) and/or polycarbonate. An e r%lcg
of the proportion of the 5 polyethylene terephthal ate and/or the

pol ycarbonate in the mxture is preferably up to 50% by wei ght, in .
particular from 10 to 30% by wei ght, Dbased on 100% by weight of A). It is
al so advant agedi#tirpleeky @ ferscd s YENE ICOaPPETtioNy $aTBFieE s &5, al so
termed scrap PEDPmpenent nk Xt @ eiwkthe pof yallyesenes t erlephtthahab®s, fsuorch as
PBT. Recycl ed rea@ibilal foBfexigavaeatéyeprknallatbheser kngyoas post-industri al

recycl ed materiSEng catBES& & & @?{9 fél@t\@@skgg ?f'{id?zg JRolkygondensation or
during p%oces | g tﬁ? Sprues go injecflo F% di n}%&wgt art-up tmaterial
frominjettion ROPEERY ORE PR BA 2 87t FIAePORGRPaRe T ittt tofeet s or
filnms. 20 2) PEF*EsAsthERTsieapbledupetieifal Y vkt ardl® pRrESIGELET EFAM

whi ch are col | €dt ed and by eatigtitaf beseditar i108&i by dighte oénd) . consuner.

Bl ow nol ded PET bottles for mneral water, soft drinks and juices are

easi |y Lhe predqnBagi b L& BobBIl 3 2%l QAN ke BRLDCL PGSR OT
recycl ed. paterial ma be Used erther’ as rearin or in the formo pel l ets.
In the tter 6%8,“%91% E%Lﬁch?gF‘?FEE‘gcfr%I&P & AP s? 5961 BB and purified
and then nel t e 3g2ahulers |(ETePBEhALIYRE aPuskt ABARRT. This usual ly
facilitates handling and free-flow ng properties, and netering for further
steps i N prExegeskeAdmatdie J18CHeL egernmtaanivadl s used may either be pelletized or
in 35 the formof regrind. The edge | ength should not be nore than 6 nm and

shoul d pyef.erahly be. less than ; ecayse _pol yest ers _under hydrol ytic
cl eavage{%uﬁi ngt%ﬁfo}c{_%‘%? Ny Pgﬁg'g{é%‘isr%arcléag 5Fg%¥%c_?d?aét)erilf' fsgtg’tﬁf’?ésgﬁlae to
40 Jpredry the RECPRFEHORNANES JuTHRS RAYGQRPCABR SN €TafPEIPddrying is
preferably frommcessing0.2%- sprpes tixam dnjtcbhen OnAdingd. $86xrtAnvgm her cl ass
to be mentionednaterthat fodm fimbleytadwmidlidingdbr pekyasdiems derédgegriimem
aromati c di car ey betAcdddd shiedtsagPEding di hydroxy conpounds.

20
2) Post-consumer recycled materials: these are plastic items
which are collected and treated after utilization by the end
consumer. Blow-molded PET bottles for mineral water, soft
drinks and juices are easily the predominant items in terms
25 of quantity.

Both types of recycled material may be used either as regrind
or in the form of pellets. In the latter case, the crude
recycled materials are isolated and purified and then melted

30 and pelletized using an extruder. This usually facilitates
handling and free-flowing pioperties, and metering for
further steps in processing.

The fecycled materials used may either be pelletized or in
35 the form of regrind. The edge length should not be more than
6 mm and should preferably be less than 5 mm.

Because polyesters undergo hydrolytic cleavage during
processing (due to traces of moisture) it 1s advisable to

40 predry the recycled material. The residual moisture after
drying is preferably from 0.01 to 0.7%, in particular from
0.2 to 0.6%.

Another class to be mentioned is that of fully aromatic
45 polyesters deriving from aromatic dicarboxylic acids and
aromatic dihydroxy compounds. ;



0050/ 52552 14 DEC 2005 7 Suitable aromatic dicarboxylic acids are the
compounds dq $#§% descri bed for the pol yal kyl ene terephthal ates. ﬁ 2005
m xtures preferadl’y ‘used are made from5 to 100 nold of isophthalic ac§§
and fromO to 95 nol % of terephthalic acid, 5 in particular fromabout 50 to
about 80% of terephthalic acid and from 20 to about 50% of isophthalic

acid. The aromatic di hydroxy conpounds?preferably have the fornula 10 . 15
where Z is al kydwdreboe sysnadlckyleachdiamiirg adfds oade aaidbeBmpabtnd®, aryl ene
having up to 1%&%&9991@%@@&@@;3/&“ ;%h%gw 1eRULEL, QEnSdddy, Hhed

chem cal bond, _an re m 0 y ene,aropps, in t
conpounds may ars qurﬁg %FelﬁaﬁPlFu |on d&ﬁgr$?%$ r1%Iokoxggpa:gd fluorine,
20 chl orine or %P@Fﬁ Ralieaays aadofromGie &snpeln c%f ft@FePHEE% toisédnds are
di hydr oxy&®i phenyl parZSCma(mmxypcbmﬁg 3;loka.heut 80% of terephthalic acid

di (hydr oxyphenyngcyebmaldkane abodt (hydrex< ipenyhalsslddide, di (hydroxyphenyl)
et her, di (hydroxyphenyl) ketone, 30 di (hydroxyphenyl) sul foxide,

a,a' --di(hydro hen i al enzene ) su] fon
G Chydr oxybens oY Berukms dShyBEPET Kmasiabty HF SEoA FHoe PeR a AT S temae
ring-alkylated and 35 ring- halogenated derivatives of these. Anobng these,
preferent®.is gi-ven to 4,4'_-dih i
2,4-di- (4" - hydroxyphenyl)H 3
a,a'-di(4-hydroxypheny|)fp--dl
2,2-di (3' -nmet hyl -4' - hydr oxyphenyl )lg , C
2,2-di (3" -chloro-4'-hydroxyphenyl) propane, 45 and in particular to
2,2--di (4'-hydroxyphenyl ) propane 0050/ 52552 8
2, 2-di (315 5- di ofllegeodi by crldwiphenyt )qropeddylene having up to 8 carbon
1, - -di (4' - hydrapoygheayy)enechakexansy 03,14 cdibyslrovomenzapbemgne,
sulfonyl, oxygen or sulfur or a chemical bond, and where m is
from 0 to 2. The phenylene groups in the compounds may also
have substitution by C;—Cg—alkyl or alkoxy and fluorine,
20 chlorine or bromine.

Examples of parent compounds for these compounds are

dihydroxydiphenyl,

25 di(hydroxyphenyl)alkane,
di(hydroxyphenyl)cycloalkane,
di(hydroxyphenyl) sulfide,
di{hydroxyphenyl) ether,
di(hydroxyphenyl) ketone,

30 di (hydroxyphenyl) sulfoxidé,
a,a'—di(hydroxyphenyl)diallebenzene,
di (hydroxyphenyl) sulfone, di(hydroxybenzoyl)benzene,
resorcinol and
hydroquinone, and also the ring-alkylated and

35 ring-halogenated derivatives of these.

Among these, preference is given to
4,4'—dihydroxydiphenyl,

40 2, 4-d1—(4'—hydroxyphenyl)—2—methylbutane
a,a’~di(4-hydroxyphenyl }—p-diisopropylbenzene,
2,2—di(3'—methyl—4’'-hydroxyphenyl)propane, and
2,2-di(3'-chloro—4'-hydroxyphenyl)propane,

45 and in particular to

2,2—-di(4'~hydroxyphenyl)propane



4, 4" - di hydr oxydi phenyl sul fone and 5 :

2,2-di (3', bosdirsesbyel - 4' - hydr oxyphenyl ) propane or m xtures of these. %ﬁlf@%‘ﬁﬁﬁ
2005 It is, of course, also possible to use m xtures of 10- polyal ky]e e
terephthal ates and fully aromatic polyesters and/or polycarbonates. These
generally conprise from20 to 98% by8\Nei ght, preferably from50 to 96% by
wei ght of the polyal kyl ene terephthal®ate and from2 to 80% by wei ght,
preferably 4 t@)r%@fi[k(tﬂ/’ nwefgpklepodihydr gryphenvingriopapet yester 15 and/ or the
pol ycar bonat e. 1) 1—dis(4 ‘eshydpuxgmhemilyoypdsséddree,t 0 use pol yester bl ock

copol ynmers, sughy as3iGRReb¥eb&SHeRbRe, Products of this type are known per

se and are des&r&g_e%tﬂﬁrggﬁ#é%eq{ tg::lgg?lgegan&n 20 USA 3 651 014.

Cor r espondi ng pfo ,are’.a val comercially, e.g. Hytrel(r)
(DuPont) 2 Ot he?’ ?p‘r‘g’f(ear r’gd_eb’f‘&ﬁ)tﬁ’ s —AY IEPR RRANYJe RE PP pol ycar bonat es.
Exanpl es of suitable hal ogen-free 25 pol ycarbonates are those based on

di phenol s of the fbrtatea HO G0esth OH where Q is a single bond,

Cl- - C$- al kyl ene, C2-C3-al kylidene, C3---C6-cycloalkylidene, C6-Cl2-arylene

or else -0-, -& or - - n [ -] er frompD to 2.. The phenyl ene
radi cal s _of thgt b%sr hé’rﬁ%uﬁsag' %1?8 ﬁggglﬂ;%bs itaen }s(?méeuscr?fas Cl1- C6- al kyl
or Cl- - &8--al koRY XA HSPEST SR Red ALl - BRPHEHIYs aspmehis HUREFE Sire 40
hydr oqui none, #e&trcipedlycaybanatgishy dhesydigrrsralily gogprise from 20 to
bi s( 4- hydr oxypbgnyby predpate, préXetabily( fr by BOXxyplB6RYDbY e imithylfbtkeine and
1, 1-bis(4- hydggéﬁ:hﬁl@d}}ﬂe}uEYEéf’é'ﬁﬂQQatgaéﬁd Ctil M 2Pk Bf BHENGE Welgngi ven to

1,

and alsqito ok {hg%%ﬁ*ﬁ%:#ﬂ%%é%c RV G 52552

and al sg'to
1 4 DEC'3005 92" o 6nat es or copol ycarbonates are suitable
as) conponent A, and preference is given to the copol ycarbonates of
bi sphenol A, astwel/| cescborde sEiswoboss hiohopal yirer pobySitidrablleck
pol ycar bonat escopyl Rl aBehiethd Ropok POYHe FEYMs,. Products of this type
are known per se and are described in the literature, e.g. in
20 US~A 3 651 014. Corresponding products are also available
commercially, e.g. Hytrel® (DuPont).

Other preferred components A) are halogen-free

polycarbonates. Examples of suitable halogen-free
25 polycarbonates are those based on diphenols of the formula

HO OH
Q
_ m

30
where Q is a single bond, C;-Cg—alkylene, C;—Ci—alkylidene,
C3;—Cg¢—cycloalkylidene, Cg—C;z—arylene or else —0-, —S-— or
—50;—, and m is an integer from 0 to 2.

35

The phenylene radicals of the biphenols may also have
substituents, such as C;—Cg—alkyl or Ci;—Cgalkoxy.

Examples of preferred biphenols of this formula are

40 hydroquinone, resorcinol, 4,4’-dihydroxydiphenyl,
2,2-bis(4~hydroxyphenyl)propane,
2,4-bis(4-hydroxyphenyl)—2-methylbutane and
1, 1-bis{4-hydroxyphenyl)cyclohexane. Particular preference is
given to 2,2-bis(4-hydroxyphenyl)propane and

45 1,1-bis{4-hydroxyphenyl)cyclohexane, and also to
1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane.



specifically and preferably by incorporating fromO0.05 to 2.0 nol% based
on the tot gosu/sdws i phenol s used, of at |east trifunctional corrpowd[ﬁ-,cm5
for exanple those having three or nore phenolic OH groups. 10

Pol ycar bonat es whi ch have proven particularly suitable have relative
viscosities 1llrel of from1.10 to 1.50, in particular from1.25 to 1.40.
This corresponds to an average nnlecuﬁ%r wei ght MN (wei ght average) of from
10, 000 to 200, Fobheq SheRCdYSBEYORA R 20, 00BCL Y BRWEGES TRES b géﬁsa%f
this fornul a acempnoemt ger aseé prefamerve ipr gpesreddythlenowpolycodsseses The

pol ycar honat es ofapispdnXPhe, wdEl KseRar Bdspedac! higopalyidie bi phenol s
wi th phosgene in the interfacial process, or with phosgene in the

honbgenequs- phase ces known as the yridi ne pr.oces and in_each case
e deer R b RREsRERS ivkhr BRbs B i PR RS T e Ko e AR ol g an
appropri ate amSBRE16icadARNEnBF AferabiivnRY ot BCOYRGY atdrgt fuem 25 OSoto
pol ydi or ganosi I2eRameltorfiagsiedi ng o ywearBonat ese Seiphehols exedplog, abE - A 33
§4t 7?2%- E?a”mlgﬁsﬁftfﬂﬂﬂ'i%nﬁt‘%dhﬁ&ﬁ@ﬂsﬂ?f@f Se%n@)l@hgg@ée Haviin@l three

utyl phenol, or, e - [ enol s, such as
4- (1, 3-tetrarret°ﬁy%“§ﬁ?ﬁi§gplh°gﬁgl ?H%MW%DE---A 28 42 005, or

nnnoalkfl henol s, or dialkyl phenols with a.total of from8 to 20 carbon
atoms in the aFRyrcatkpiiatesenbich dinve PIPECRA BE OSUISTRY Suttpde have
p- nonyl phenol , r@1Btilve -tiscoshtigs phenodf frdredtiloctyl|plsdnolip particular
p- - dodecyl phen@lrom 352 R-Hc31240di TRINHALRBEYbI W |andBderage molecular
4 (3, 5 - di et hyle iR Vi) RUEBGH: SU:algaG BEM PGPS loobneo PieRaYo, [ Nventi o,
halogen-f ee po écarppn es ghe ﬁ?ty b gﬁ tes made trom hal ogen-free 40
bi phenol™, fr omERAFHYRH. FFE8 éRaTN (& A rdbdrs and, if desired, from
hal'ogen- free brERcRIAERRYENCE, thikeriermda ebht W LPeSuBSr o it Pinount s at
the ppm | evel ekephyed dyZabve phoarsses. resulting, for exanple,- fromthe
preparation of the polycarbonates with phosgene in the 45 interfacial
process, is notrheegdiglad-rhatBEihdnd floheekehPle hAOYLRPELES B NirRACEORgt he

f the,l . r t thi > t f
hydr ol yZ2bl e oﬁg'g“é%%}wﬁg TR e s TP haIR B e
hal ogen-free p&F ap%%%%?gélpor e homogeneous-phase process {(known as the

pyridine process), and in each case the desired molecular
weight may be achieved in a known manner by using an
appropriate amount of known chain terminators. (In relation

25 to polydiorganosiloxane-containing polycarbonates see, for
example, DE-A 33 34 782).

Examples of suitable chain terminators are phenol, p-tert-
butylphencl, or else long-chain alkylphenols, such as

30 4—(1,3~-tetramethylbutyl)phencl, as in DE-A 28 42 005, or
monoalkylphenols, or dialkylphencls with a total of from 8 to
20 carbon atoms in the alkyl substituents, and in DE-A 35 06
472, such as p-nonylphencl, 3,5—di-tert-butylphenol,
p—tert—octylphenol, p—dodecylphencl,

35 2—(3,5~dimethylheptyl)phenol and
4—{3,5—dimethylheptyl)phenol.

For the purposes of the present invention, halogen-free
polycarbonates are polycarbonates made from halogen~free

40 biphenols, from halogen-free chain terminators and, if
desired, from halogen-free branching agents, where the
content of subordinate amounts at the ppm level of
hydrolyzable chlorine, resulting, for example, from the
preparation of the polycarbonates with phosgene in the

45 interfacial process, is not regarded as meriting the term
halogen-containing for the purposes of the invention.
Polycarbonates of this type with contents of hydrolyzable



t he purposes of the present invention. Qher suitable conponents A) which
may. be nentioned are 5 anmorphous polyester carbonates, where phosgene has
been repl aced50daRb68 t he preparation, by aromatic dicarboxylic aci q 4Uﬂ'lE£t 805
such as isophthalic acid and/or terephthalic acid wunits. For further

details reference may be nade at this point to EP-A 711 810. 10 O her

sui tabl e copol ycarbonates with cycloal kyl radicals as nonomer units have

been described in EPA 365 916. |t SO sible to repl ace_bis henol A
W th bisphenol CHISTAIE SPobyeATbASIE BT (i CHPREr e dCDTEPEratTy Tor

avail abl e from E#afyelwr\mﬁﬁsm% HradsREeRt AFECTHEOR).. 2. Pol yani des 20 The
pol yam des of the nolding conpositions of the invention generally have a

\é' tSCOSI ty nunbg@tmér fghaaB0e t @orph ek 59A) xﬂE:ﬁftﬁﬁr@?' Mefm&mlwé{jt gr240 rﬂ{1 ?,
eterm ne I n n | wel g

sul furic gm d até&;}%‘[g% Q%%%f fgg%ggé ef e‘?{érlgeplgggg%er %g’ BEQX
semicrystal | i ne* aﬁ?ﬁrpﬂBﬁ%"? e“'sriengreﬁffﬂtjrﬁﬂ'e | 4F°HR Jg“htdl(c\féépaﬁi’haﬁlerage)
of at |east 5008¢ik wpitsasseels s BegrhbhhablPacdst gnd/ oy ltaasphthadiy axgd 2
130 523, 2 130 ©#B;s.2 FR41f3P2her? d@t2i966refershize606yabe Mad¥03t24Ris Exanpl es

of these are pobyatd d@seebicim deyigve fromlactans -having from7 to 13 ring
menber s, Por exanpl e pol ycaprol actam pol ycapryl ol actam and

ol yl aurdl act a and al so des. obt ai ne reac rboxylic
Dot s i L 55 W g S BHE Oy P EDaRE RS W SO CHE DB s S8 ar Be2 o

al kanedi car boxyPeROMeAc NASLHARG YR heleamieswéltlezd dar BBnAai’@ﬁTs‘?lﬁl -n particul ar
from6 to 10 carbon atons, and aronatic dicarboxylic acids. Merely 40 as
exanpl es, nention iRK1RE ﬁ@é’@im@r @ cOkepladd ®idphdnodZE W th b@:@pﬂen&ebam c
aci d, doﬁiﬁca”edh% %‘1 ca@ﬁ&lnéteefsel%*%”ﬂ E!act areS 8BRLOAL 'a9§11ab1e

Pariticul arly su ta Lam nes .ar n aV| ng to 12
car bon at ons, rEtl &al ?ﬂ'&f %rfag %ér%(r)gﬁ and aI so

m xyl yl enedi am' ne, d| (4- - am nophenyl ) net hane, 0050/ 52552 11
di (4 am nocycl owqﬁn)i@eﬁhane 2, 2-di (4-am nophenyl )pr opane, and
2-di (4- am nocycl ohexyl ) pr opane.

20 The polyamides of the molding compositions of the invention
generally have a viscosity number of from 90 to 350 ml/g,
preferably from 110 to 240 ml/g, determined in 0.5% strength
by weight solution in 96% strength by weight sulfuric acid at
250C to ISO 307.

25
Preference is given to semicrystalline or amorphous resins
with molecular weight (weight-average) of at least 5000, e.g.
as described in US Patents 2 071 250, 2 071 251, 2 130 523,

2 130 948, 2 241 322, 2 312 966, 2 512 606 and 3 393 210.
30 N
} Examples of these are polyamides which derive from lactams
having from 7 to 13 ring members, for example
polycaprolactam, polycaprylolactam and polylaurclactam, and
also polyamides obtained by reacting dicarboxylic acids with
35 diamines.

Dicarboxylic acids which may be used are alkanedicarboxylic
acids having from 6 to 12 carbon atoms, in particular from 6
to 10 carbon atoms, and aromatic dicarboxylic acids. Merely

40 as examples, mention may be made here of adipic acid, azelaic
acid, sebacic acid, dodecanedioc acid, and terephthalic and
isophthalic acids.

Particularly suitable diamines are alkanediamines having from
45 6 to 12 carbon atoms, in particular from 6 to 8 carbon atoms,
and also m-xylylenediamine, di(4-aminophenyl)methane,



14 DEC 2005 Preferred pol yam des are pol yhexamet hyl eneadi panm de, 5

pol yhexanmegdst ssessepacam de and pol ycaprol actam al so nyl on-6/6, 6, ? £
particular with a proportion of fromb5 to 95% by wei ght of caprol ac érﬂ 03

units. Mention may also be nade of polyanides obtained, for exanple, 10- by
condensi ng_1, 4-di am nobut ane with adipic aC| d at an el evated tenperature
(nylon-4,6). Preparation processes f am des of this structure are
described in EB-{A 8810WC1°EP3‘K13B‘3518@%n& PAAl BRNEPhepy 1 HREGRANE, 15

Pol yam des obtaidnabRedbi-copologretoréxyl ipmopenenor e of the abovenenti oned
nononers, or mixtures of two or nore polyamdes in any desired mxXxing ratio

I t t ent bel
26%%3?;3“'%?@% §8@%3§%§§§;§’5§&W§§%@§ feﬁéa‘d%éﬁ‘gdg‘@ oyl on-6/6, T

or nyl on? hﬁg%egrf eoﬁ S see EPA 299
444) . The pr od”é’§§§s destr iPedarhi mhlgspﬁmpmnlg EBPM be t0285ksed to
prepare the pref eeight sefricaprodbactaropaltsanm des having | ow triam ne content.
3. Pol yphenyl ene et hers 30 Suitable pol yphenyl ene ethers generally have a

nol ecul ar Cuel ghtaveradel ad b4 RR1LaR98e a]lQIEQOO 9
el o e B e oo

TI FF under pr esdypmides I0OEhiB. s6radtude areOdQS%:sl‘eerdengt BPsh|3f i064,i s

injected at r @prat @FpEEAtdide EPRRO039 Sl 4 ,alfle sf@asrdj ng col ums using THE as
eluent. A UV 40 detector is generally used. The separ ati ng coI umms are

usef ul I caI [ t th PPE S ciens. of. _kno m)l S&U t

dijstri bu i on. tyfgygﬁ @A? f gf 1¥§ \:\I%I S correspond% otg reduced
specific vi sc&é’lof’ﬁmi’t‘%bo fPHREHS 2 o ”6"@“6?? off X &FaBPYe from 0.35 to
0.8 dl /g, and Hodvapades cul anyf feadOediznipgng. Batily garengdsar edlvable-0. 5%
strength by weight solution in chloroformat 25C. 5 The unnodified

pol yphenyl ene sirige smat dc FcPpot P dPEwHReaREiamine content is below
20 0.5% by weight, preferably below 0.3% by weight, for example
nylon-6/6,T or nylon-6,6/6,T, have also proven particularly
advantageous (see EP-A 2995 444).

The processes described in EP-A 129 195 and 129 196 can be
25 used to prepare the preferred semiaromatic copolyamides
having low triamine content.

3. ©Polyphenylene ethers

30 Suitable polyphenylene ethe?s generally have a molecular
j weight (weight-average) in the range from 10,000 to 80,000,
preferably from 20,000 to 60,000, and in particular from
40,000 to 55,000.

35 The molecular weight distribution is generally determined by
gel permeation chromatography (GPC). For this, PPE specimens
are dissolved in THF under pressure at 110°C. 0.16 ml of a
0.25% strength solution is injected at room temperature onto
suitable separating columns using THF as eluent. A UV

40 detector is generally used. The separating columns are
usefully calibrated with PPE specimens of known molecular
weight distribution.

45



are prefer ﬁ)%i ed by oxidative coupling of ortho-disubstituted
phenol s. g&é%%% nts which may be nentioned as exanpl es are hal O?grhnECZUE]S
o

-atons, such as-chlorine or bromne, and alkyl having from1l to 4 ca

atons and preferably having no apositioned tertiary hydrogen atom e.g.

met hyl , ethyl, propyl, or butyl. Theld® kyl radicals may in turn have

substitution byrHial egefesdéndt @dba Sel@l-cab spBLOEiMev Mo NEy 06f bk

hydroxyl group.g ch&eroegaawges %f@Péﬁ)b' %huessst&?rﬁ% A @gal kox¥ng

preferably havi ng.up to. fIcor og a%o @ % edt er u gu st |nt %ed or
P Fot u 65'p8ly Tkl

substituted by Hyal 0g en atoms.
di fferent phendi¥% W&F@ hy %‘bl"étthoﬁ‘aE)PeCh %‘0@”“‘ g p%’l"y:n'ers of

2, 6-di methyl phenol and 2,3,6-trinethylphenol. It is, of course, also
possi ble to uSerhaTishodesiel pd)ilﬁzfnﬁéﬁflierm)|e)tlhh@8yiifv)n%r%t Reesn pdie se and

pol yphenyl ene eéﬂéegéeyé%@f 599@&% %Qldwye\'\@erﬁmé%epprop“ate have

defects arisin | ON_[Ar ocess anpl’e those descri bed by
white et al. qﬁ%@?o%f@%%% PRef@ls-309 (1990). The pol yphenyl ene et hers

used are preferably t hose which are 30 conpatible with vinylaromatic
pol ymerslOi . e. Sabstdbnphied ethichomayery mstsanti as |gxagpllebl are malogse
pol ymers (cf. Atodeshaych Bleowh160pee Yo romBRe, 8add,alAga dﬁH‘lrQn s, 11977

d O Qabisi,.Pal ygeks . 4 o . o35 Exanpl
e N e it S Srami o

pol y(2, 6-di phe f ﬁy N%e ® é%lﬁer SIJC :EL zf)r Fﬁ’é zﬁene
ether), 40 pol y'%h? 8Lhy ‘Fﬁfﬁf S4mf)1ﬁeh‘ill"é’r¥é‘ é?ﬂ%r?“bs"ﬁ&l“ﬂ@n by haloge
nethoxy-¥ﬁ-—ethowgpm§ 4s§¢h”ﬁﬁ @héog;h@rgr bromine, or by a hydroxyl group.
poliy( 2- et hyl - 6-caihear gkanylels £fppesyilsle wibBeti}uents are alkoxy,

pol'y(2, 6-di chl q{r@"flarébpf@{h\/dl% u t@@rﬁ :car%hyga@&?é NYdrrdb pRBEPY] -eilher

4. -phenyl ene etxﬂn%ru)o tl FQ QA" ?nsemﬁ r by alk

pol y(2- et hoxy- | % en e et io% - ﬁeny ene he?}
0050/ 52552 1 4 $5EPSg0E0 @it in‘illg% ERECPTES

preferretPto use9- pSPQ%Jn}@?‘IVISeﬁ’é tﬁe‘?’é“%%’dééh%%tﬁ“t%ents are aI kyI haV| ng

from 2,3,6-trimethylphencl. It is, of course, also possible to use
mixtures of different polyphenylene ethers. '

The polyphenylene ethers used as component a;) may, where

25 appropriate, have defects arising from the preparation
process, for example those described by White et al.,
Macromolecules 23, 1318-1329 (1990).

The polyphenylene ethers used are preferably those which are

30 compatible with vinylaromatic polymers, i.e. are completely
or very substantially soluble in those polymers (cf.

A. Noshay, Block Copolymers, pp. 8-10, Academic Press, 1977
and O. Olabisi, Polymer—Polymer Miscibility, 1979,
Pp. 117-189).

35
Examples of polyphenylene ethers are
poly(2,6~dilauryl-1, 4—phenylene ether),
poly(2,6~—diphenyl-1,4—phenylene ether),
poly(2,6-—-dimethoxy-1,4—phenylene ether),

40 poly(2,6—diethoxy-1,4—phenylene ether),
poly(2-methoxy—6—ethoxy~1,4—phenylene ether),
poly(2—ethyl-6—stearyloxy-1,4—phenylene ether),
poly(2,6—dichloro—1,4—phenylene ether),
poly{2-methyl—6—phenyl-1l, 4—phenylene ether),

45 poly(2,6—dibenzyl-1, 4—phenylene ether),
poly(2—ethoxy-1,4—phenylene ether},
poly(2-chloro-1,4—phenylene ether), and



1 to 4 carbon atons, for exanple poly(2,6-dinethyl-1,4 phenylene ether), 5
pol y(2, 6- di@@5Q4528521- phenyl ene ether), poly(2-nethyl-6-ethyl-1,4- phenﬁ/ ene
ether), poly (2nmethyl-6 propyl-1,4 phenylene ether), poly (2, EC 7005
6--di propyl--1, 4-- phenyl ene ether), and

pol y(2--ethyl - 6- propyl , 4- phenyl ene gtsher. 10 Graft copol ymers made from
pol yphenyl ene et d from i tic mers, such as styrene,

met hyl styrene, _ﬁijcf%oé“ 2 %‘?‘b@ ﬁgge Ve 5t o5 ?ﬁ??ﬁ’b]fee‘}/ tf’Suse
Functi onal i zed RPrl GPY?%‘%P @Wﬁﬁeﬂ%%é@ﬁﬁéﬁiﬁeﬁ?% KGroved kér hawing drgm from
WO A 86/ 02086, MWDoA4BZALIHN (Rt olmB, Af@R Zexrifle EP- A-223 116 and EP- A- 254 048,

and their use |}§31@r(gf L8kt —17hX; w@géﬂet EtRé\rP[ pol yester. 20 An

unnodi fi ed pol al | 1o |f|ed by incorporating at
| east oneglcar b %&E]ﬂf& o ;:Ln hé}; %drﬁ:}g? car boxam de, carboxi m de,
car boxyl i c est é’r Tho? —RRFIVILYE. © oxazol i ne, urethane,

urea, |lactam orP%(abEﬁﬁ@YlWBPY%ol a%-lit}@né’ﬁ%?ee%}aﬁlﬂum ent 25
conpatibility, mlg(2wbtdigdupyleilyéanpidenylEne eodet)cadrndn is general ly

carried out by dR3GblBghpn 6-prEpgiii ¢ ea_g)@lrﬁgaggyg% ether al) with a
e

nodi fier ich contains at |east one of abovenenti oned groups and at 30
| east one car bon-carbon goubl nd or ‘carbo bon triple _bond, in
BRnvT

sol uti on (WO A B672088%° qﬁ'@gﬁs S PSP e etfeL BRAsE Pt ocess
(EP- A-25 200), ‘GrnYlﬁrPJF\@t#FeIRO YREEF e S‘H—‘molaéplsfcmf%n?n Gt-l‘i'@tbb’é%lwﬁof

sui tabl e vi nyl aricwydtptuempnlomehdooostymaet, wwdi &les ssuigntblér ee-radi cal
initiators may 35 be present here if desired. Exarrpl es of suitable

ST i e S et g
the mono 40 anddi 8sfer’ ?(22 g?} gngokgﬁo#n?%#

al kanol s (a31) E&#e? ?r%nbl- E afit ¢ W't Héget%%}ldélses&éhpé%ferre‘i for

N- phenyl mal ei nmimdetgneaoneyls PR32y npbyestlesi-c hydrazi de. Ot her exanpl es which

may be nentioned are N-vinyl pyr roI i done and (neth)acryl oyl caprol actam (a33)
45 0050/ 5552 Jaéh uhR8d SO RNy pALnyBadk Ik nkRea[Pl i RBue2IPaRddisaea 8y the
invention is prigfefaplye fdmad! bﬁ&%ﬁé’%‘?&%h?ﬂe E Mxy1ic acig,
anhydride, carboxamide, carboximide, carboxylic ester,
carboxylate, amino, hydroxyl, epoxy, oxazoline, urethane,
urea, lactam or halcbenzyl group, so as to ensure sufficient
25 compatibility, e.g. with the polyamide.

The modification is generally carried out by reacting an
unmodified polyphenylene ether aj;) with a modifier which
contains at least one of the abovementioned groups and at

30 least one carbon-carbon double bond or carbon-carbon triple
bond, in solution (WO-2 86/2086), in aqueous dispersion, in a
gas-phase process (EP—-A-25 200), or in the melt, where
appropriate in the presence of suitable vinylaromatic
polymers or impact modifiers, and free-radical initiators may

35 be present here if desired.

Examples of suitable modifiers (a3) are maleic acid,
methylmaleic acid, itaconic acid, tetrahydrophthalic acid,
anhydrides and imides thereof, fumaric acid, and the mono-

40 and diesters of these acids, e.g. of C; alkanols or of C»,—Cg
alkanols (as3;), the mono- and diamides of these acids, such as
N-phenylmaleimide (monomers aiz;) and maleic hydrazide. Other
examples which may be mentioned are N-vinylpyrrolidone and
{meth)acryleylcaprolactam (aiz3).

45



obt ai nabl e by reacting 14 DEC 2005 5 al) from 70 to 99.95% by wei ght,
preferably frg&:7%§§ to 99.94% by wei ght, of an unnodified pol yphenyl ene

et her, aZ)OPP 53 25% by weight, preferably fromO to 20% by wei ght}fr( Qb
a vinylaromatic polymer, 10 a3) fromOQO '05---E-6 '5% by weight, preferably
fromO0.05 to 2.5% by weight, of at |east one conpound selected fromthe
group consisti.ng of 15 a3l) any (Xx, p-blésaturated di carbonyl conpound, a32)

ané ggnogg; CoRhal E'J)rﬁtg)r@ﬁitdf) 0% SPS; rARHe NAY1 dith R coB%b)éﬁT@ici)rZ@mfetg'QUbl e bogfj’
an a an .CO c ol ynmeri zabl e
doubl e bond, aﬁg(’%gf%% BreLELDey B L B RS BT 16 0. 0%
by weight, of °REPHARRISEYCEF2FHNT ator, 25 where the percentages by

wei ght-are based on the total of al) to a4), for fromO0.5 to 15 m nutes at
from2405 0 37290 ifnom 7Gud abl.eswiby ngightknpeef xgadassérbhy7e Suebh as a

twin-screw extrudey.9gp bvﬂ@e!FHy! O emBAL ¥IRd pAlphénpPi&iecabky, to be
conpati ble wth the pol yphenylene ether used. Exanpl éS of preferred

vinyl aromatic polyners conpatible with 35 pol yphenyl ene ethers can be found
in the aboveneﬁﬁ?oﬁé&mHbﬁﬁb?éﬁh?%y”?}QQﬁ'sPfeﬁﬁgaﬁ@ﬂjaﬁﬁ‘Qnﬁoéﬁgiby
Free-radical initi#edshkta®f ahvéhyhanonsdigepelvymd are: 40

di (2, 4-diochl or obenzoyl) peroxide, tert-butyl peroxide, . .

di (3,5, 5-trineghyl bexanelod $6Chy perwddae, griparMily Remoyi gL codbdeganoyl
perox de, diprobi OByl yPEfiR 88, ar HASNZ QL BEROSLAPL cciBEla U the

per oxy- 2- - et hyl hexoat e tent butyl peroxydiethylacetate, ter “ba yl 45

per oxyi sobut yr at e, F1°UH _SHANSEEFEPHRY | per oxy- 3, 3.5 tri met hyl cycl ohexane,
tert-butyl peroxy isopropyl carbonate, tert-butyl peroxy 0050/52552 1 4 DE C
2005 15153, 3, 5-tri epi)hghhexdatumsaterstdritdilcagbpraget adrgpoundr t - but yl
perbenzoate, butyl 4,4-di-tert-butylperoxyvalerate,

2, 2-di -tent-butyl pgr OX¥ It AYRmed EURVL i PRIL %I 8e éféﬁlsﬁétnw having a

polymerizable double bond, and

20 a3i) any monomer containing lactam groups and having a
pelymerizable double bond, and

as;) from 0 to 5% by weight, preferably from 0.01 to 0.09% by
weight, of a free-radical initiator,

25
where the percentages by weight- are based on the total of aj)
to ay), for from 0.5 to 15 minutes at from 240 to 375°C in a
suitable mixing or kneading assembly, such as a twin-screw
extruder.

30

The vinylaromatic polymer aé) is preferably to be compatible
with the polyphenylene ether used.

Examples of preferred vinylaromatic polymers compatible with
35 polyphenylene ethers can be found in the abovementioned
monograph by Olabisi, pp. 224-230 and 245.

Free-radical initiators a,4) which may be mentioned are:

40 di(2,4—dichlorobenzoyl) peroxide, tert—butyl peroxide,
di(3,5,5-trimethylhexanol [sic]) peroxide, dilauroyl
peroxide, didecanoyl peroxide, dipropionyl peroxide,
dibenzoyl peroxide, tert-butyl peroxy—2-—ethylhexoate,
tert—butyl peroxydiethylacetate, tert-butyl

45 peroxyisobutyrate,
1,1—di-tert-butylperoxy—3,3,5-trimethylcyclohexane,
tert-butylperoxy isopropyl carbonate, tert—butylperoxy



cunyl peroxide, 1,3-di(tert-butyl peroxyisopropyl)benzene, and 5

di-tert-butyl peroxide. Mention may al so be nade of organic hydroperoxides,

such as di i0O&E/&ABS2enzene nonohydr oper oxi de, cunene hydroperOX|de 14 DEC 200

‘tert-butyl hydroperoxide, p-nmethyl [sic) hydroperoxide, and pinane

hydr oper oxi de, and hi ghl y-branched al kanes of the structure 10 R4 R1L | |

15 R5- G GR2 I R6 R3 where R1 to Eg are aIkyI having from1l to 8 carbon
0 such as ﬁpen

atonms, al koxy hgvgn 5%%%%#@ to 8 carbon %g

naphthyl or GeReRET 0 dyfdite: uﬁy P AT 3G L8 ebE T oy ten1and
wi th nitrogen, P@%?geﬁ%ﬁe:smufcui bei—Hettersabohslpemrxyygbstateients RL to R6
may in turn have2-gikbstnt-dtutghpeyotynaisnenatiguowlp persude astoa-boxyl
groups, car boxyhydepénitiiaes grgua)ﬁ(,té})ewb%yhpgf Sop2BhPD) KEMRS, ahdi Ol
groups or epoxgégggyg%uﬁ@&awﬁl&% YReRgohopRIUS Befndde of organic
2,3-d|net hé¥ hen xa nd
2,2,3, 3- tetrapﬁ@ PBTR esPaFP?%Lﬁ§Hq3}SBP§P }Qﬁpﬁﬁﬂ Bﬁ@ i%ﬁ?ﬁePﬁe?§'A) in
t he nol di ng 3@“@9ﬁ90@¥4ﬂ0®ﬁ§05idekm$6nvv@ﬁtVbnhE@EPRﬂﬂpaﬂﬁed Bynatddilf ying with
mal ei ¢ aci d, nakec¢ bBydyaerdeiaad dndinenachedrRednpplideyl eme et hers of

this type preferghty-hawenaa atkshe@ldetat ftpmRd,@ to 3.2, in particular
from 2. 0 3.0. '35 The acid value is a neasure of the degree of

modi ficatlion of = the pol yphenyl ene ether, and is generally. determ ned by
titration with bases under inert gasﬁcom@itions The acid val ue generally
corresponds to the amount of base ig ng needed (according to DIN 53 402)
to neutralize 1 g of a pol ypheny) en€, eth B [ sic] which has been
acid-nodified in this way. 4. ‘Poly yné%ﬁ_l Znehono- or copol yners 45
0050/52552 1 4 0 E C 2005 16 Polyners oh this type are known per se to the
skllled wor ker and are described i iRt heriiterature.

where R! to R® are alkyl having from 1 to 8 carbon atoms,
alkoxy having from 1 to 8 carbon atoms, aryl, such as phenyl
or naphthyl, or 5- or 6-membered heterocycles with a =n
20 electron system and with nitrogen, oxygen or sulfur as
heteroatoms. The substituents R! to R® may in turn have
substitution by functional groups, such as carboxyl groups,
carboxyl derivative groups, hydroxyl groups, amino groups,
thiol groups or epoxy groups. Examples of these compounds are
25 2,3-dimethyl-2,3—diphenylbutane,
3,4—dimethyl-3, 4—diphenylhexane; and
2,2,3,3~-tetraphenylbutane.

Particularly preferred polyphenylene ethers A) in the molding
30 compositions of the inventien are obtained by modifying with
! maleic acid, maleic anhydride and fumaric acid. Polyphenylene
ethers of this type preferably have an acid value of from 1.8
to 3.2, in particular from 2.0 to 3.0. A

35 The acid value is a measure of the degree of modification of
the polyphenylene ether, and is generally determined by

titration with bases under inert gas conditions.

The acid value generally corresponds to the amount of base in

40 mg needed (according to DIN 53 402) to neutralize 1 g of a
polyphenylene ether B} [sic) which has been acid-modified in
this way.

4. Polyoxymethylenehomo— or copolymers
45



These polyners very generally have at |east 50 nol % of 5 recurring -CHO
units in tt@ﬁO/rﬁi\ﬁﬁZpol ynmer chain. The honopol yners are generally pr P E(?
by polynmerizing formal dehyde or trioxane, preferably in the presenc @?— 05
suitabl e catal ysts. 10 For the purposes of the invention, conponent Ais
preferably polyoxymethyl ene copol ynens, - especi al | y those whi ch, besi des

the recurring - u al have o] 1.9% .pref I 0.1to
20 nold, in partl %’%ar (?fr l& §§? % %th (%/é:r%a ;S)g%ﬁ‘)ecul ar?{g‘
preferably frof™ £58ed ?ﬁﬂrc} beg l“rE’b%a&lt&ﬁFitEr%o R2 RRI I - O C c- (R5
J)n | I R1L R4 where RL to R4, independently of one another, are hydrogen,

25 Cl1- C4- al kyl mShapogmembetriyt gé el Al lky hakavanhdl da=amst #1619 ofcar bon

atoms, argl RS &%cu@%@n? ~cH,0H20n1 t ChifAnab kYhai®polymer chain.
Cl- C4- hal oal kyl - substi tut eé met hyl ene or a correspondl ng oxynethyl ene

group, and nis fromO to 3. These group advant ageously i ntroduced

into the copol yir QO’BVP‘HW&IS'péH?n@ewa&flycﬁ%ﬂ’%r%q H3r $OLPRRF B cyclic

et hers have t hdorophdéhydR2 @5 tRioxa® OpnreffeRgblC-i Re)enpres@cel@®@inhere R1 to
R5 and n are asudebbbedcamayetshention may be made, nmerely as exanples, of
et hyl eng pxi de, propyl ene _1,2-oxide, butylene 1,2-oxi de but yl ene

1, 3- oxi de, dl xpl ane_an 1 3- dloxe as; Cy.e et hers,
and also i nea% %l i g%?gurrﬁfses 1% grrlr%llsnven c nclﬁci/ ol é?lgprfg%rlﬁw
pol ydi oxepan a§°&é’ﬁi§l?8‘?@ysle“6’088¥’%]23§59555 fSReBE‘Q;]Z\O °f? WIE}‘Ffé'r beFifgp| e
conponents A) &he ok9werind efd.0erpoltgnepdso have up to 50 molg,
preferably from 0.1 to 20 mel%, in particular from 0.3 to 10
15 mol%, and very particularly preferably from 2 to 6 mol%, of
i repeat units

R? R3
|

20 —O0—C—C— (R5),—
-

where R! to R4, independently of one another, are hydrogen,
25 Ci1—Cs—alkyl or halogen-substituted alkyl having from 1 to 4
carbon atoms, and R> is —CH,—, —CH;0—, C;-C4—alkyl- or
C;—C4~haloalkyl-substituted methylene or a corresponding
oxymethylene group, and n is from 0 to 3. These groups may be
advantageously introduced into the copolymers by ring-opening

30 of cyclic ethers. Preferred:cyclic ethers have the formula
)
R2
Rl —c—o0
35 |

R3 — C— (R%),

ré

40 where R! to R® and n are as defined above. Mention may be
made, merely as examples, of ethylene oxide, propylene
1,2—oxide, butylene 1,2-oxide, butylene 1,3—oxide,
1,3—dioxane, 1,3-dioxolane and 1,3—dioxepan as cyclic ethers,
and also linear oligo- and polyformals, such as polydioxolane

45 or polydioxepan as comonomers.



prepared, for exanple, by reacting trioxane, one of the «cyclic ethers
descri bed 8P50£52882a third nononer, preferably bifunctional conpoupg% 9&%5
the formula CH2- CH CH2- Z - CH2 - CH - CH2 10_ and/or z _ O~ 0 0,__,6
where Z is a chem cal bond, -0---, SRO (R= Cl-C8-al kylene or 15
C2--C8-Cycl oal kyl ene). Preferred nnnogyrs of this type are ethyl ene

di gl yci de, di cidyl. ether and diethers made fr | yci dyl compounds and
Formal dehyde.  HFSEhARiPEAR] SRR sa kot T PRPIGTRRoHE SEPoiTREE, o s

di et hers made PF®RRTEdhpIIosf e¥pPRIQYy IPYCERPOUHE tEi@*&Nfpl OBF n t&PI phati c

di ol havi ng fropm2id etecar Boncr disghgpoler amk enpihe rdhwouemgy,c iraglferdiier of
et hyl ene gl ycobifudetddnahanesp®indsl o3- bHe an@einala 1, 3- cycl obut anedi ol ,

1, 2-propgnedi ol or 1,4-cyclohexanediol, to nention nerely a 25 few
exanpl es. Processes for preparing the hono- and copol yners descri bed above
are known to the perso kilted i the art-pand ~¢descij bed in the literature,
and further details argn%? t %ref%?e ?LpeFP?quggheSﬁ#' The preferred

pol yoxynet hyl ene copol yney g/have nelting points \ at | east 150C and

nol ecul ar wei ghts (wei ght-average) M in the range from 5000 to 250, 000,
preferallyy frognd@@P to 35 150,000. Particular preference is given to

end- group-stabilized po[ybxynethﬁLeqe' nmers whi ch have C C bonds at the
ends of the . chains. 40 The conpohent A) _used y in particular also be
products which still contai nPa_r@l ativel yOhigfR proportion (generally >

0.1% by weight) of thermally unstable fractions. Conmponents C) and D) have
particul arly ewgrété entisshabhémzddlg baehi, 000N Aroor Yde palooxyReidhd ere of

this tyge if tB%&:QE?cﬁééiﬂy%ﬁﬁﬁyﬁl‘ t he pol yoxynet hyl ene prior to the
m Xi ng process. 00507 52552 18 . Thernopl asti c pol yuret hanes 14 DEC 2005

Ot her suitable_thernopl astics which may be mentioned are _thernoplastic

pol yur et hanes F¥Pifred,@onauesrs Rfy s type are ethylene diglycide,
diglycidyl ether and diethers made from glycidyl compounds

and formaldehyde, dioxane or trioxane in a molar ratio of
20 2 : 1, and also diethers made from 2 mol of glycidyl compound
and 1 mol of an aliphatic diol having from 2 to 8 carbon
atoms, for example the diglycidyl ether of ethylene glycol,
1,4—pbutanediol, 1,3-butanediol, 1,3-cyclcbutanediol,
1,2—propanediol or 1,4-cyclochexanediol, to mention merely a
25 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 further details are

30 therefore superfluous here.

The preferred polyoxymethylene copolymers have melting points
of at least 150°C and molecular weights (weight-average) M, in
the range from 5000 to 250,000, preferably from 7000 to

35 150,000.

Particular preference is given to end-group-stabilized
polyoxymethylene polymers which have C-C bonds at the ends of
the chains.
40
The component A) used may in particular also be products
which still contain a relatively high proportion (generally
> 0.1% by weight) of thermally unstable fractions. Components
C) and D) have particularly excellent stabilizing action on
45 crude polyoxymethylene of this type if they are premixed with
the polyoxymethylene prior to the mixing process.



5 EPA 115 846 and EP-A 115 847, and al so EP-A 117 664, for exanpl e These
are particup@soyspssierred in a mxture with POMas conponent A). 7005
-Further thernoplastics 10 Qher suitable polyners which may be nmenti orqgfﬂ
are polyolefins, such as polyethylene hono- or copol yners and/ or

pol ypr opyl ene hono- or copol yners, 51 al so pol yketones, polyarylene ethers
(known as HT thermoplastics), and in part I cul ar pol yet her sul fones,

pol yvi nyl ch orTheE&oPlastig malypaeE)Paf%s, and al so ni xtures (bl ends) nmade
fromany of the thernoplastics |isted above. According to the invention,

t he t her nopl astdﬁheﬁmbdiﬂ@)f& RIPOFLAS NS GOAPhI &y RS medRponedtard), from 1
Dol yet hyl gnei m s icBar oot z‘“f%ﬁm"é‘i S ™ om 1 ppm
to 1% by \%\el ghtﬁ 899 gg@r"’t’i ag ?fgnqttld ’Of fioB%scl% 3}2 g%’]%/ gﬂ%ese dat a
are based on tfﬁa"‘%llﬂr nﬁh%ﬁﬁrﬁéﬁ PRERL FEidd 125 PF P EfT 79 t16l B) ml’T‘h‘émc B ppb
and ppm nean " M sspeeompeidntod).and "parts per mllion" respectively. For
the purposes of the present invention, polyethyleneimnes are either hono-

or copol ymgys, fyepare ddigsprgesses in Ulnmann 30 El ectronic Rel ease
under thﬁ%keyword Az| r?%%%sﬂlors as in WO A 94/12560, for exanple. The

honopol yiers ar € gener al I'y obt ai nabl e by pol ynerizing ethyl enei m ne

(aziridine) in HGEE0EYLHRPEY g g&%’@%%l‘t’}ﬂ%mﬁﬁ baemeysismedepER of

aci d-r el easi ng rediypéehiss, aviaks a@rp@bm@yd@mdshommmp@bpnéymenf arkli/sxt ype
are branched paoiR@isphesd igider at | yopdigiiea) afid EI6 pdegREtRies and
tertiary anino ;_:Qﬁ%E $1Lhe %{kf?etr'so(kﬂéw@%%ﬁgg@ﬂHJ%f%@lczwe gdigty] bution of

the ani ng, groups, enera erm ned ectroscopy. 40
Oormnorre?ss used 4| are g’f} She s%u%n SHa¥br ﬁ‘y%ﬂy Cleltgrtl\%% ani no

functions. Sui tRIFE™ED e\ﬁ,hl eh P b ELERT POt S ) eRBip| ‘™ pBY

al kyl enedi am nexf K&ei h@exmmaztngswlm%@hwa@ons in the al kyl ene radical,

preferably ethyl enedi am ne or 45 propyl enedi am ne. QG her suitable cononomners

are di et hyleRelihdMdahe inobAYiSNCtRer aRbAfopiddidehBydenepent am ne,

di proDy'ﬂﬂ%&ﬂg@@h@fwné fddut QR)élee“&é n‘%@n@ﬁt QP5%%%5§2 28 to 5% by

di hexa 5L LM NG a1 nopr opyl.ethylenedi amng anfl ° ]
polyethyleneimine copclymer. The proportion of B) is preferably
from 1 ppm to 1% by weight, and in particular from 0.01 to 0.1%
by weight. These data are based on the molding composition made

25 from A) to D). The terms ppb and ppm mean “parts per billion” and

“parts per million” respectively.

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

The homopolymers are generally obtainable by polymerizing
ethyleneimine (aziridine) in agqueous or organic solution in the

35 presence of acid-releasing compounds, acids or Lewis acids.
Homopolymers of this type are branched polymers which generally
contain primary, secondary and tertiary amino groups in a ratio
of about 30%:40%:30%. The distribution of the aminc groups can
generally be determined by 13C NMR spectroscopy.

40
Comonomers used are preferably compounds having at least two
amino functions. Suitable comonomers which may be mentioned as
examples are alkylenediamines having from 2 to 10 carbon atoms in
the alkylene radical, preferably ethylenediamine or

45 propylenediamine. Other suitable comonomers are
diethylenetriamine, triethylenetetramine, tetraethylenepentamine,
dipropylenetriamine, tripropylenetetramine,



bi sam nopr opyl et hyl enedi am ne. 14 DEC 2005 Pol yet hyl enei m nes usual |y have
an aver ageothd esp5B2 wei ght 5 (wei ght-average) of from 100 to 3,000,?@(@5“%5
preferably from800 to 2,000,000 (determ ned by |ight scattering). The
viscosity to SO 2555 (at 20C) is generally within the range from 100 to
200, 000 nPas, preferably from 1000 to;¢00, 000 nPas. 10-Q her-suitable

pol yet hyl enei m nes aie crossl.i nked IE)OQ#/et hyl enei m pes .obt ai nabl e by

reacting p%’r RAKATGEER LE T HeemAnen 281 Opﬁ&leifrf‘ﬂﬁ%]?e?‘?)‘rﬁlln@r 8821 i nkers havi ng,
as functi opedangmeppopy ethdenedsasined ohydrin, glycidyl, aziridine, or
i socyanate unit, or a halogen atom Exanples which may be nentioned are

epi chl oro ﬂél ; l@ne%ﬂﬂn@sl Hehla0h o hiyghd ranetak}egﬁggfmmdeqla%yh@@ngl ycol s
oo LR A %o%tE@e“eféﬂeea@o’rzfeﬁagwpﬁﬁ%ﬁ*we

and al so t

Processes ?OQ P@ﬁat‘?ﬁbe’if?l&e'gl PRk eI SFEtAEE SR8 - | THe & S5PB1 RNt I5Por
exanpl e froma H@taB@?/(é}relrﬂ igeneda 2y pultihiivathensangndramsd0ERL 895 521 and

EPA 25 515200Gafct egdappl yedftuda®nei fide sl coce tal $00 so0d atdae,. and the grafting
agents used here may be any corrpounds whi ch can react with the am no and/or

Imno g of th Lyeth nlmnes Sui_t abl e rafting agents and
procességut?sherprséﬁg?lggg %"%%t% i/ :frheﬁ ERE] %%%%Ear}%d?ound in EP-A-675

914, for e&%&ﬁﬂ Y1epREFIRSH %Pén% ?/e‘ft}hﬁeéﬁ*éilﬂ? RSN YLRBE G ¥R t he
i nvent i on ke qanipgaysangolonedr srogsliniersobeyinablas fpncsaershg3yp,

pol yet hyl esei Idases onet habattykizdyl, | ¢lacidis,, bheridbsd ercx Asocaamimidy naes,

car boxam des,a Ha168eR0BYIm Nalxad8ses RepRIdinAg 88 ﬁmlﬁeepaiéléﬁmi‘lo@mdat ed
ni t roge@ WL, nahae PO tlkmga%gﬁm sC'a@ PhcAT-daL g PP MR g™y

S Uj sequent CI‘O I N e CI‘ QSS rs ‘nmenti

preferabl e f8r ‘E’blt’o% 091:%( tife S ﬁoa?‘a %?IPBY %nearﬂxdgfed o)

that ther ea%ﬁ @lsgx the semrquEident iptedraky DEnd/ &P Secohd&r ¢#Pfi tr ogen at ons
avai |l abl e ¥9r4 d43gubgsquerdcessess fonkprepardagt cooss JAlkmdy pal petthylene-
pol yet hyl enrindsneseakfodt SEorliekanpte Bitth ahe abdvéariraiibablie by reacting

pol yet hyb_?ﬁmm&%%gh %@ﬂl%%eEPXAd@Q@Wlo%nW i;p_;prﬁoxsh@ne oxi de, for

exanpl e se alkoxyfated pol yners, too, may be subsequently crossllnked
Polyethylene|n1nes Eontalnln hydroxyl groups, and anphoteric

pol yet hyl efet gt SOLYREDY RES o O 109 FBHRRY v \Ar4l §Beb‘érmnlgoned as
ot her sui t a2t paispdt hgremayrbgesnyfcennounggenbion, carageaay vitgopihel i ¢
pol yet hyl eareing raesi/owhiminargrogenesfil the QBSQLERPpEINeliinBEC 20D5ble

25 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
30 polyethyleneimines with carboxyiic acids, their esters or
; anhydrides, carboxamides, or cafbonyl halides. Depending on the
' proportion of amidated nitrogen atoms in the polyethyleneimine
chain, the amidated polymers may subsequently be crosslinked
using the crosslinkers mentioned. It is preferable here for up to
35 30% of the amino functions to be amidated, so that there are
still sufficient primary and/or secondary nitrogen atoms
available for a subseguent crosslinking reaction.

Alkoxylated polyethyleneimines are also suitable, and are

40 obtainable by reacting polyethyleneimine with ethylene oxide
and/or with propylene oxide, for example. These alkoxylated
polymers, too, may be subsequently crosslinked.

Polyethyleneimines containing hydroxyl groups, and amphoteric

45 polyethyleneimines (incorporating anionic groups) may also be
mentioned as other suitable polyethyleneimines of the invention,
as may lipophilic polyethyleneimines, which are generally



20 obtained by incorporating |ong-chain hydrocarbon radicals into the

pol ymer chgbgoégggggsses for preparing polyethyleneimnes of this tYPgE AN,
known to the skilled worker, and it is therefore unnecessary to give
further details in this connection. 5 As conponent C) the nol ding
conpositions of the invention conprigse fromO0.05 to 2% by wei ght,
preferably fromO0.1 to 1% by meight,zgnd in particular fromO0.2 to 0.6% by
wei ght, of ohtajmegsiby dneoxperdtdald yohdnokaied hadirpeatherpowddcaps efrera ed
exanpl es othdOpalbapausdsainhi Riodeyeberf o gk dyRiriggt poseetfylcheihokedilox 15 A N
yrogen oF Bkl e g A A e, P eneory

t hr ee- rrerrblenr”é(?j‘é< %y ﬁeg%: %ltﬁlrt% 9 elrlrse cghﬁ(s)n%cﬁ S %) are derivatives
of 2,2, 8, 6-tetranethyl piperidine, such as:

4- acet oxy- 2s 2c@uBneatr ety Ingildéngdéempositions of the invention

4- st ear oyl exppZisk Gromt et 0aN®: IR piypesighine pré@erably from 0.1 to 1% by

4-aryl oyl O%X:Lghtz Qnf- &ﬁtﬁmmlaﬁ“ PE5h b "Bto 4.6% by weight, of at least

met hoxy- 2, 2 tetr
4- benzoylox? 2§E?§§c€§?§t rnﬁ%%afspﬁg?l%P ound, preferred examples of
4- cycl oH8x§PRR]ATAS, vB1gh tBAY e REH PPN m?é? of the formula
4- phenoxy- 2, 2, 6, 6- 6- tetranethylplperldlne 35
4- benzoxy- 2, 2, 6, 6-t et r amet hyl pi peri di ne

--(phenylcarbanDonxy) 2,2,6,6-tetr ané%hylplperldlne Ot her suitabl e
conpounds are bis(2, 2,6, 6 te ranetﬁ&l-4'bl%er|dyl) oxal ate, 40
bIS(2 2, 6 6- tetranethyl 4-pipé}rdy+j—ﬂa$onate

2(2 218 6- tetramet hyl - 4- pi peri dyl ) adi pate,

(1,2 2, 6, 6- pent anet hyl - pi peri dyl g sebacat e,

bIS(2 2:6,6 tetranet hyl -4-pi peridyl) terephthal ate,
1,2-bis (2,3h§r@ tetramet hyl -4 piperidyl oxy) et hane, 45
bis(2,2,6,6-t etranethyl 4 piperidyl)hexanmethylene. 1, 6--dicarbanate,

bi s( e ank gfgzgit%EE% gpyéi ereggr ;f f%glgg g and 0050/52552 21
R’ is hydrogen or alkyl, and

A' is an unsubstituted or substituted two- or three-membered
alkylene chain.

25 Preferred components B) are derivatives of
2,2,6,6—tetramethylpiperidine, such-as:

4—acetoxy-2,2,6,6—tetramethylpiperidine,
4—stearoyloxy~2,2,6,6—tetramethylpiperidine,
30 4—aryloyloxy-2,2,6,6~tetramethylpiperidine,

} 4—methoxy-2,2,6,6—-tetramethylpiperidine,
4—benzoyloxy-2,2,6,6—tetramethylpiperidine,
4—cyclohexyloxy-2,2,6,6—tetramethylpiperidine,
4—phenoxy-2,2,6,6—6—tetramethylpiperidine,

35 4-benzoxy—-2,2,6,6—tetramethylpiperidine,
4—(phenylcarbamoyloxy)~2,2,6,6—tetramethylpiperidine.

Other suitable compounds are
bis{2,2,6,6-tetramethyl—4-piperidyl) oxalate,

40 bis(2,2,6,6—tetramethyl—4-piperidyl) malonate,
bis(2,2,6,6—tetramethyl—4-piperidyl) adipate,
bis(1,2,2,6,6—pentamethyl-piperidyl) sebacate,
bis(2,2,6,6~tetramethyl—4-piperidyl) terephthalate,
1,2-bis(2,2,6,6—tetramethyl—-4-piperidyloxy)ethane,

45 bis(2,2,6, G—tetramethyl—é—plper1dyl)hexamethylene
1, 6-dicarbamate,
bis(l-methyl-2,2,6,6-tetramethyl—4—piperidyl) adipate, and



tris(2,2,6,6-tetramethyl -4-piperidyl) benzene-1,3,5-tricarboxylate. 14 DEC
2005 5 CI hed0s0/ 52882 conpounds are hi gher - nol ecul ar-wei ght piperidi ﬁ\q‘ DEC 2005
derivatives, such as the polymer of dinethylsuccinate with

4-hydroxy-2,2 6, 6-tetranet hyl -1 pi peridi neet hanol, and

pol y-6-(1,1, 3, 3-tetramet hyl butyl)am n 11 3,5-tri azi ne-

2,4-diyl (2, 2 6, 6-tetramet hyl -4-pi peridinyl)'imno 10.1, 6-hexanediyl (2,2,6,6
tetranethylFﬁf(ﬁvﬁeﬁl%ﬁﬁ?FfﬂﬁFﬂﬁl‘*ﬂﬁé?élSE?hg particularly highly suitable,
as is bis(enzeseslt bt I-crrdchybodylityseri dyl ) sebacate. Conpounds of this type
are comrercially available with the name 15 Tinuvin(r) or Chimasorb(r)
(registered trademark of Ciba-CGeigy AG. O her particularly preferred am ne

and- 8328%@%’% e %fﬁﬂﬁaggﬁé“%r%”%ﬁ@ﬁ RS o878 s E‘E 30 0 HN
>N >---( NNHVBFLRES ( 3uckoas £P ﬁ@@ﬁ@:%@#émﬁmﬁ&%% N CH3
H3C 40 H 0 4hydNoxy=H H 6GlE3tetramethyl—l—piperidineethanol, and
poly—6—(1,1,3,3—tetramethylbutyl)amino-1,3,5-triazine—
2,4-diyl(2,2,6,6-tetramethyl-4—piperidinyl)imino—
10 .1, 6-hexanediyl(2,2,6, 6—tetramethyl-l14—piperidinyl)}imino,
these being partiédlarly highly suitable, as is '
bis(2,2,6,6—tetramethyl—4-piperidyl) sebacate.

Compounds of this type are commercially available with the name
15 Tinuvin® or Chimasorb® (registered trademark of Ciba—Geigy AG).

Other particularly preferred amine compounds C) which should be
mentioned are Uvinul® 4049 H, 4050 8 and 5050 H from BASF AG:

20 ]cl)
C
\
>-—< Uvinul® 4049 H
25
O
30
’}
_ ﬁ‘ o
B C _n (CH3) 6 N— C—H
35 Uvinul® 4050 H
HyC CH3 HaC CH3
H3C N CH; H3C N CHj
H H
40

45



CH3.- Wvinul (r) 4050 H 45 0050/52552 5 (C H2)17-21 | H3C~ CH3 CH3 H3C N CH3 H
10 . n Win050)s2Z3®ED H (MAN about 3500) where n is greater than 3 65
‘conponent D) the nol ding conpositions of the invention may conprise1f BEQBW5
to 70% by weight, preferably fromO to 30% by weight, of other additives.
15 14 DEC 2095 Suitable sterically hindered phenols D) are in principle any
of the conpounds having a phenolic structure and having at |east one bul ky
group on the phenolic ring. 20 Exanpl es of conpounds whose use is preferred
are those of the rmula R2 R3 25 30 where: CH2- CH HO Rl and R2 are

al kyl , substitut j i e group, where RL and R2
may be identi cal i and R3 s , substituted al kyl, al koxy
or substi%uted am ho 367 aant s ? the typge nmentioned are descri bed,

for exanple, in -A 27 02 661 (US-A Ha3l50-51 ). Anstiner®gsosip of preferred
sterically hindere es 40 froms bstiqQﬁ@dagﬁg;q@%@?rboxylic
acids, in particul tit ed BBnzeneprlopi oni ¢ acids. Parficularly

|l a 4here n is greater

" than 3

10 . n

aAs component D) the molding compositions of the invention may
comprise from 0 to 70% by weight, preferably from 0 to 30% by
weight, of other additives.

15
Suitable sterically hindered phenols D} are in principle any of
the compounds having a phenolic structure and having at least one
bulky group on the phenolic ring.

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

RZ R3

25
HO

30 wvhere:

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

35
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
40 from substituted benzenecarboxylic acids, in particular from
substituted benzenepropionic acids.

Particularly preferred compounds of this class have the formula

45



0050/ 52552 23 HO5 CH2-CH2- CGO-R6--O-CCH2 - CH2 14 DEC 2005 OH where R4,
R5, R7 ando®80/52%%dendently of one another, are Cl-C8-alkyl which mamm[]%
-turn have substitution (at |east one of these is a bul Ky group) and R6 IS
bi val ent aliphatic radical 10-which-has from1 to 10 carbon atons and may
al so have GO bonds in its nain chaigg--- Preferred conpounds of this
formula are 15 CH3 CH3 C CH3 HO--'\\ /)-CH2CH2- C- O CH2- CH2 .
MR- CH2-O- G- CH2-CH 3 / OH 20 CH3 (I rganox(r) 245 fr,d
Cba-Ceigy) 253 | CH3 - C—CI-tp-CHZ CH2-C @ (CH2) 6-O0C éHZ-(\ , ) - OH
danox (1,259t orm-Clha- Fel gy) @B 6 O3 gxanpl es of
sterically hinder#d phenols which should be nentioned are:
2,2' -nmetyyl enepi s(4-net hyl -6-tert-butyl phenol), 1,6-hexanedi ol
bi st 3- (3, 5-di -R%ent - but yl - 4- hydr oxyphenyl ) propi onate], penta 40 @fythritol
tetraki s[ 3- (3 5- |-t rt- but I-4 hydr oxyphenyl )- propi onate], distearyl
3, 5-di - t ert9h/ Ry & 03ybeizyind %Pﬁﬁ‘%ﬂfﬁé(t@ one another, are
2,6, 7-tri o&ﬁqar@hblsbh@:mca}ymhn[m Zu2nobevd- shlmptitypltion (at least one of
3, 5-di -t erthdud Vls- 4- byTitw)aryugl oshdninakea Bivalinmt @Ntphet ¥d -radical
4- hydr oxy pReidt nds ﬁrgrhsf%ﬂbt BLALSA aa@é‘m@”hﬂg’mgy (azlsoh)ﬁg(rgxé'-o bonds

in 1ts maln chaln. -

Preferred compounds of this formula are

15
) CH CH3 CH
) 3\ s
/ O 0 /C\ CH;
CH | [ CHs
H -CHyCHy-C-0-CHy- CHp~O~CHy~ CHy-O- CHy- CHy— O— C—-CH,— CH OH
20 S, \
CH3

(Irgancx® 245 from Ciba-Geigy)

25
CH CHj CH
A/ , 13
/c o o CH3~C~CHs
cn | |
H ~-CHyCHy C-0(CH; ) -0~ C-CH,-CH oH
CH . CHjz
30 A : P
/ A\
CH3z CHj CH; CHi

(Irganox® 259 from Ciba-Geigy)

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

2,2'-methylenebis(4-methyl-6~tert-butylphenol), 1,6-hexanediol
bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate}, penta-

40 erythritol tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)-
propionate], distearyl 3,5-di-tert-butyl-4-hydroxybenzyl-
phosphonate, 2,6,7~trioxa-l-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-~

45 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~hydroxybenzyl)benzene,



45 3' -hydroxy-3',5" -di-tert-butyl phenyl)-5-chl orobenzotri azol e,
2,6-di-tert-butyl -4-hydroxynet hyl phenol, 1,3",5-trinethyl -

2,4,6-tri s(GoSeds28spt - butyl - 4- hydr oxybenzyl ) benzene, CH3 | 0 0 G CHg, DEC 2005
‘0050/ 52552 24 4, 4" - et hyl enebi s(2, 6-di -tent-butyl phenol ),
3,5-di-tert-butyl- 4-hydroxybenzyl di net hyl am ne and N, N - hexanet hyl enebi s-
3,5-di-tert-butyl-4-hydroxyhydrocinna&%ﬁe. 14 D E C 2005 5 Conpounds whi ch
have proven especial |y effective and ch are therefore greferably used
are 2,2' - met Hy|-35&hy ekt (fy [6-d6- ter - PRRRADI ) |3 P-GiheREetall -

bi s( 3, 5- di -4-extdrioxyyenzAldiyerdyy phiemg Idmst Op N ehatangdhydeneki{s) 259),

pent aer yt hr3 fpldi-tekt akh 13-4 Bylrdkyigidociubyinide hydr oxyphenyl ) propi onat e)
and the 10-1rganox(r) 245 described above from C ba Geigy, which is

particul agly suitable. . he anmpunts present . of e anti oxi,dant D), which
ey be ek omaid8 ey M ERRTEE PR IR0a0 et e SEA SR, e ght 15
pref er abl y ¥hRior60Br eEeehlyy vied gire 4.7 ‘pRethrlangbipddnmethyto 1% by

wei ght, basetteaart-bheyipiteiolni ghé-néxdnealindl dings, cahipasrtibmsyld) to CO).
Sterically hindriogdpREeDopibaht dave pne¥en 2835 | | seddddry+801a6vant ageous,

i n_parti cul &l: 138 35 PESEINA Eak Opu &) AL IV Y QRn AN 3980E B did f Us Lhght
over proh e ’fe%{%gﬁ’ I n_sqQne %gs s _ha e..no (€ than one sterically

hi nder ed @r o8 ofi?ﬁ‘ifﬂi?&i P8R 1% e PBnERLPY ¢ ‘ﬁ‘ﬁf ox§l . 25 The

pol yam des' RHitciFudanlhestiédlas conmponent's D) are known per ~se. Use may be
made of partly crystalline or anorphous resins as described, for exanple,
in the EncymepsmduatsfpRiapebsSehenast iokidakbgi (1967 Wh@chVRhy Bel uséahn Wl ey
pr of or ably F - as Bcor e ptSBar g0 A8 WILEE B Y e P ol es
of )}t hese %Itr Ieepf?ﬁ\ga%’&arrg?qﬁ qa‘@ng g%e?%riﬁydg?l‘{ggﬁ %%)an%tlﬁ‘ﬁh%ﬁe 58 <3(1)(:'§)r(ng e,

0
poI'yhexarreth@l@né’%%ﬁca‘?ﬁéﬁ%ﬁf’d@e Ay Tf-ﬁhgr%ﬁd’@ca‘ﬁéﬂi-’&% and 35
bi s( p- ami notSRFICSAEXGRS &) A §ddecanedi ami de, and the products obtained by
ri ng-opening of |actans, for exanple polylaurolactam Qher suitable

pol yani des gwer-ikaied Pinde@PRhbabi< Wich papbthadden pairdiasiaciyd component
and/or 541 JRfMLBEXALTELIY LeRe LA G QLSERs ATE NRAKE! QPEXY] dryPigpane as
storage in diffuse light over prolonged periods, in some cases
have no more than one sterically hindered group in the ortho
position to the phenolic hydroxyl.

25 The polyamides 'which can be used as components D) are known per
se. Use may be made of partly crystalline or amorphous resins as
described, for example, in the Encyclopedia of Polymer Science
and Engineering, Vol. 11, John Wiley & Sons, Inc., 1988, pp. 315~
489. The melting point of the polyamide here is preferably below

30 225°C, and particularly preferably below 215°C.

Examples of these are polyhexamethylene azelamide,
polyvhexamethylene sebacamide, polyhexamethylene dodecanediamide,
poly-ll-aminoundecanamide and

35 bhis(p-aminocyclchexyl)methyldodecanediamide, and the products
obtained by ring-opening of lactams, for example polylaurolactam.
Other suitable polyamides are based on terephthalic or
isophthalic acid as acid component and/or
trimethylhexamethylenediamine or bis(p-aminocyclohexyl)propane as

40 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
45 copolyamides based on caprolactam, hexamethylenediamine,
p,p’'-diaminodicyclochexylmethane and adipic acid. An example of



40 .di am ne conponent and pol yam de base resins prepared by copolynerizing
two or nor @gsfo A9y soovenent i oned pol yners or conponents thereof.
Particularly suitable polyam des which nmay be nentioned are 45 copolMaBrﬁfd@%
based on caprol actam hexanet hyl enedi am ne, p, p' -di am nodi cycl ohexyl net hane
and adi pic acid. An exanple of 0050/52552 25 these is the product narketed
by BASF Aktiengesell schaft under the Rame U tr ani d(r) 1 C 14 DEC 20DS
Ot her sui t &beeepss yeie deedire nariededdbpyBERF Pdritiepgdee lisphafamendsr
El vam de(r heThempr@araatiid@n 1ot .t hese pol yam des is al so described in the
abovenentioned text. The ratio of termnal am no groups to termnal acid
groups can o] d I h raf i Q e
starting- cg%ﬁﬁgnﬁ%ég%% B%B%ﬁ%,éoyn%(g ﬁﬁ?%)%%%/éﬁ% g)g ip#?% hJen&r‘retD}l 5|hﬁgname
conposi t it EEMEAE® i nvention is up to 2% by wei ght, by preference from
0.005 to 1.99% by weight, preferably fromO0.01 to 0.08% by weight. 15 The
di sper si bi IThey ppépdie: ipol pénthlese ywaganndedeid MUsovadstnilsa®n gnses by
i (4 T e o P e arE A oo £2

, 2- - . [ i.n. .
Condensat i %%r%rl}c{)ggc?%l%%&tgﬁgg ?E‘(n b ng??@rﬁ%%ycﬁ%}%ﬂ?/d%% A& Bisishenol

e made
A are cdrﬂr@rfcita?l?/t%’ﬁgaEPEi{??‘F‘%/‘g%esses for their preparation are also
known to the person skilled in the art. "Tradenames of the pol ycondensates

are Phenoxyrte) ptbiboon dda i dee fEovamiaki 6n)tlendioEdikgt edmigodiShenl ot die
rr?: ﬁg:ﬂ ?; wgwhgieﬁ iéﬁ%pgéop@w%om@ﬁey Fﬁ){)cﬁbf:’é%gaﬁc@’: %P&midtfvio@ﬁe%g}] Z’r I n
Dbt 1 ey S28ka0by SO TIRCELANY F¥Bh G E (I BCREs By SLLRL.©

cor]rposi th%ns of ‘the invention are one or nore alkaline 30 earth netal

sil'i cates dh€/ 6isBeKuibidd t¥apt iRl yghides omess pRat BS (TPIAYSEnis *Meup to
2. 0% by weicglses by ed@rcaipliyant rose @H0@5pbbyforidénspetienghtodind madpaftaemul ar
from 0. 01 t292043% -yrexyphenybpsetane (besprdmll wei ghe &fidherenl i ng
conpositions. Alkaline earth metals which have pr.oven preferable for

form ng h Llicat nd, gl rQphosphat e e _cal ci and.. iLn
parti culz;bf,cton%eﬁ%%%honq %%ggFﬁFgc%tﬁggg‘ﬁdgy ?em%cg cirdm 98 V(’:ugorré’p g§f)ﬂa?réd and

. .
pr ef er abl y BHg8 @E‘?Jgrﬁ P5Fc EPBPRESIHAYe 2XAdF ¥ e ¢ AFOFERT ST | { ¥attdeand
pr ef er abl y pregacation ditlei @ase. kieyn itoukhe | pergarefs&idbee i Rdls asteart h
silicates lmradeaased iSehdepolydmdielngates are Phenoxy® (Union Carbide

Corporation) and Epikote® (Shell). The molecular weight of the
25 polycondensates can vary within wide limits. In principle, any of
the commercially available grades is suitable.

Other stabilizers which may be present in the polyoxymethylene
molding compositions of the invention are one or more alkaline

30 earth metal silicates and/or alkaline earth metal

p 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 forming

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

40 the formula

Me - x §i0; - n Hy0

where:
45



40-the formula M x SI2 n H20 where: 45 0050/52552 26 Me is an al kaline
earth net abQs@retssably calciumor in particular nmagnesium x is a mjrgggrm%
~from1l.4 to 10, preferably from1.4 to 6, and 5 n is greater than or

to 0, preferably fromO to 8. The conmpounds are advantageously used in
finely ground form Particularly sw2t6abl e products have an average particle
size of 10 -less than 100 j.im preferably less than 50 im 14 DEC 2005

Pref erence’§ s 1 éh 2lKaiiRe (ag thf mekd ki HheSPFRBAY 22 EHE™AENERi um sl i cates
and/ or cal ci urpagibicudophvspiestias, and magnesi um gl ycer ophosphat es. Exanpl es
of these may be defined nore 15 precisely by the follow ng characteristic
val ues: Ca:l Ciug § hheate ANgh TRGNES! 1N ?drle'f%iuaﬁl rEREGLVebYy ? -argont ent of
CaO and O respectively: from4 to 32% by wei ght, preferabyfrom8to
30% by wei ght and in particular from12 to 20 25%b ratio of Si02
to CaO and’ Si 0F (BeRGEY FRAHEEE PURRY ¥ndl/ ﬁ’ﬁ?ferﬁ%f}foﬂ‘ 80"—‘108 preferably
froml.4 to 6 and in particular from 1.5 to 4, bulk density: from10 to 80
g/ 100 M, meelempbhydd ram@ havaﬂtag?&u%(iygbia@ M .fizedyayes@ge fakticl e size:

et am ML PLE A Ssmddan 0ouy Sabsui lyseopiasepee ond
respecti ve%fy §E§88 ?%fymb 35\5? @1 Bﬁgfeglé?ﬂ% abBve 80% by wei ght, ré5| due
on ashing: from45 to 65% by wei ght mel ting point: above 300C, and average

particl e Sirederpase tharived0tm tipr efser alfl yaleban tsidncaBss Sthdumaghesfwn r ed
| ubri cant Ssl@):.c\aﬁﬂbﬁhaﬁ%rbeam&eﬁlﬁnjlyld&rbbﬁoﬁﬂhiﬂm an@onpesddiwns of the

i nventi on erb BhSSHHS OExHﬂpie% >f [théﬁé“'&ﬁ%y b@%&?iﬁ@éﬁmfﬂe‘)m 0.09 to 2
[Iacun ?%}eﬁ earfoﬁgo Ql ra}:ge i tlc agyn at | east one ester
or; am sa ura Gnsat tihced I'p atic car Boxyl ic acids having from

10 to 40 carbon at ons, preferably from 16 to 22 carbon atons,
Calcium silicate and magnesium silicate, respectively:

content of Ca0 and MgO, respectively: from 4 to 32% by weight,
preferably from 8 to 30% by weight and in particular from 12 to
20 25% by weight,
ratio of $i0; to Ca0 and SiO; to MgO, respectively (mol/mol)
from 1.4 to 10, preferably from 1.4 to 6 and in particular from
1.5 to 4,
bulk density: from 10 to 80 g/l100 ml, preferably from 10 to
25 40 g/100 ml, and average particle size: less than 100 um,
preferably less than 50 um.

Calcium glycerophosphates and magnesium glycerophosphates,
respectively: :
30 content of Ca0 and MgO, respectlvely above 70% by weight,
i preferably above 80% by weight,
residue on ashing: from 45 to 65% by weight,
melting point: above 300°C, and
average particle size: less than 100 um, preferably less than
35 50 um.

Preferred lubricants C} which may be present in the molding
compositions of the invention are, in amounts of up to 5
[lacuna), preferably from 0.09 to 2 [lacuna] and in particular

40 from 0.1 to 0.7 [lacuna)l, at least one ester or amide of
saturated or unsaturated aliphatic carboxylic acids having from
10 to 40 carbon atoms, preferably 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

45 atoms, or with an ether derived from alcohols and ethylene oxide.



with polyols or with saturated aliphatic al cohols or am nes having fron12
to 40 carbooseyeass2preferably from2 to 6 carbon 45 atonms, or w th ap [gthemn
derived from al cohol s and et hyl ene oxi de. 0050/52552 1 4 DEC 2005 27 Th
carboxylic acids may be nono- or dibasic Exanpl es which may be nentioned
are pel argonic acid pal mtic acid, yrlc acid, margaric acid,
dodecanedi oi ¢ acid, behenic¢c acid and partlcularly preferably, stearic

aci d, capr Fee a3 PRYd15 a6t dbitahide 88?8‘(%¥!?1PP§ﬂ8reE%ﬁmH¥§Fchaﬁﬁ(ﬂ?yhaV|ng
from 30 t obdOmentismedapveshelafuprdki phadi cpalmidhol schéy Isardonecido

t et rahydr i sardzaiplaed dof doddcatwaliviar echd pudaanrelic BcDEta pasteat)drly

al cohol, e Pé!f@f@a (f' ¥eehriPramd, eegpdhy caia %%Qpﬁmt:.é{lm&lt)é(fﬁ% anth (a
pentaery hﬁxh re %Q‘ét r§ o %%1h§‘f9éx¥%‘;t)t° ghygeergl

pent aery hiit al’i ha el monod- to ?rlbaoms) Exanpl es of

these are stearylanlne et hyl enedi am ne, propyl enedi am ne,

hexamet hy| ghedi bytihed igndlediGlamayohexybheatritee teandhypdirid.c Examplés mrfef er ence

is given tealethiyl=ened anbiearsld hexagehdy) eeGirgli ABcohddor kespDELE Ngl y,

b enag SopSer HARBILE ) eSO IR by SRt 2L0,
R Rt R TR TR oS e T

gl ycerol enate an ntaery is al so
possi bl e to use nlxtures of different esters or amides or esters with

ani des conBhaeellighetiny audnes aebynibri mgnoattico trdbheic s Bxaapilescofipdasds ar e
pol yet her aﬁéysﬁeanymdmmﬁéyeeimylenzalaﬁiyéuspﬂdpyabnéaﬂﬁmihaen esterified with
mono- of gﬁbym&r@meaeéﬁﬁﬁ@aé}fa@aepazﬁ{r%@a& i) kRLhY, afldpareicimue been
et herifi 0

LOXIO|(1% ﬁéﬁ%ééﬂye 1QE§ E&+%R%a§h§§%h%> +§¥§%gﬂﬁtﬁ%$%$ |veadfron1alcohols
and et hyl ef8® {&ﬁQﬁ?q%¥9 RS TR S5 RS YRREPL R is al kyl
havi ng f|’0ﬁﬂ§t?%FQR?tcaﬂ56ﬂI%&(ﬁﬁ§saﬁérﬁt$s %ﬁﬁY%eﬁﬁégémm%ﬂkﬂatéﬁst¢ﬁﬁﬁﬁﬂv equal
to 1. R isgpprerculmmbopapnefarablgiyaesal ursEitlecdr&t6, - ¥ dratlt y al cohol with
n - 50, obmahobénenageManE Chettderiytan BASR et dsbapsed(r) AT 40 50. The
nDIdingzgonpositions of the invention may conprise fromO to 5% by wei ght,

preferably rom o by wel ght articul.arl ref rabI fromQ.01 to
3% by wei ght AAdTH < |l}(35:€ aérlo °6m" i'.)k'(_)lgr %udiac'/f%y ers r pgmides

nel ani ne- fBFnﬁ?H@ﬁy étEOﬂH%QEﬁHQmeTH?Q'l%P any desired m1Xl“9 ratio.

Other suitable compounds are polyether polyols and polyester

25 polyols which have been esterified with mono- or polybasic
carboxylic acids, preferably fatty acids, or have been
etherified. Suitable products are available commercially, for
example Loxicl® EP 728 from Henkel KGaaA.

30 Preferred ethers derived from alcchols and ethylene oxide have
j the formula

RO (CH, CH; O)p H

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

R is particularly preferably a saturated C;4-C;g fatty alcohol
with n = 50, obtainable commercially from BASF as Lutensol® AT
40 50.

The molding compositions of the invention 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

45 to 1% by weight, of a melamine-formaldehyde condensate. This is
preferably a crosslinked, water-insoluble precipitation
condensate in finely divided form. The molar ratio of

-~



preferably a crosslinked, water-insoluble precipitation condensate in
finely divigesbfs2sg2 The nol ar ratio of 0050/52552 1 4 DEC 2005 28 4 DEC 2005
formal dehyde to nelamne is preferably from1l.2:1 to 10:1, in partilular
from1l.2:1 to 2:1. The structure of condensates of this type and processes
for their preparation are found in DEy% 25 40 207. 5 The nol di ng
conpositions of _the invention may conprise from 0.0001 to 1% by wei ght,

pref er abl y F¥leeBYde 119 Fedorhye viet gFeferahty ity Fardrredl 8¢ ¥idm 6701 to
0.3% by weigfintticoflan fiem daii: Agto atpdnt Ths ebnpomuet ob) condensaResspbl e

nucl eat i ng Wgentgpar end@mrocresns Chopatads, ptofaxnamm erenehard rie oyamur at e,
boron conpaundsg, 28tich as boron nitride, silica, pignments, e.g. Heliogen(r)
Bl ue (copper phthal ocyanine pignment; registered trademark of BASF

Aktiengesellschaft%, or 15 branched pol yoxynet hyl enes, which in these smal
anount s havd*&a MOAHEPRARGSAELPRH. O 4NE FRAVERF I My CPEPTAEMY Foma

nucl eati ng Gdditl dadls Pya wehgtt at b feggheyi tromwid.i0ddt 8oob . 8héy weight,
formul a' MyHn(@OHh2p & dlilarotErdl MQ 4% OR3&26y wHiighti, Sot ed gt 12athrge- | ayer

phyl | osi i caa%@tagg b@Roorfenk! bﬁ'.i nic, nmonoclinic or -rhonbic crystal structure
a appearance. O her trace elenments which may be present are

and a | I

Wh, Ti, @T‘,?'Ni ... Na and K,”.and sonme of the OH groups may have been replaced
by fluori dEOSEEPPE BYIA - "Hr BB AT S 7 bROMT SATREUDER ofTt &XEMPHE whi ch
100% of tmelsairgcteanirads, aberen apmpennthe uah iagl bospuenidiidei bution is
usual | y detssirlricaedp bymeadh, reng at Eali cajeal®y Fiseancoprer phehelabdyariind0 35
<20nmL00% by, iwmiedint FLORAVRIUuDY r 4@d YK STPBREPO A 18RigeBE 1 F3PNEQY0, byr wei ght <2
Pl 19% D5 Wi cGRhel” GO Smaknl D5 d Y RA180C1 6 WM Lhy Y BNAADLy B
Mcro-Talc _I..T.  extr Norwegi an Tal c neral's). & anples o fT1fers

whi ch may BESHEREFBASH T4} -anount's of up to

Talc in particular is used as a nucleating agent and is a
hydrated magnesium silicate of the formula Mgs[(0H)3/814019] oOr

20 Mg0-48i07-H,0. This is termed a three-layer phyllosilicate and has
a triclinic, monoclinic or rhombic crystal structure and a
lamella appearance. Other trace elements which may be present are
Mn, Ti, Cr, Ni, Na and K, and some of the OH groups may have been
replaced by fluoride. '

25
Particular preference is given to the use of talc in which 100%
of the particle sizes are < 20 pm. The particle size distribution
is usually determined by sedimentation analysis and is

preferably:
30
z < 20 um 100% by weight
< 10 pm 99% by weight
< 5 pum 85% by weight
< 3 um 60% by weight
35 < 2 um 43% by weight

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

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

45 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



50% by wei ght, preferably from5 to 40% by wei ght, are potassium titanate
whi skers, c@sotsds5®rs and preferably glass fibers. The glass fibens, NHYN%
-for exanple, be used in the formof glass wovens, nmats, nonwovens and/

gl ass filanent rovings or chopped 45 glass filanments nade fronrlomralkalr E
gl ass and having a dianmeter of from54st0 200 m preferably from8 to 50 m
After they have been incorgorated thé fibrous fillers preferably have
0050/ 52552 2F AVEERISOFHRY OhntiRfedade FengtHofif PBRTECDET §79Mnf - 1 o
particul ar 0f-Som"0.1 to 0.5 m Exanples of other suitable fillers are

cal cium carbonate and 5 glass beads, preferably in ground form or mxtures

of these E&bh L&s 6¥'B%he@dghité6%% WHHQBrQBa%é“%dﬂ%&hh08£¥bdﬂé%eaﬁﬁéntS of up
to 50% \ﬁégghgeacﬁe @QLX?ZL}{ 8 %)Bnéoﬁ/&?% \6@ glt_r];:tuzp of theseC
F

10-i npact - Mers erfe bél ow as €l ast oner

polymers o Pﬁgfoners Preferred types of such el astoners are those known
as ethyl ene- propylene (EPN} and et hyl ene- propyl ene-di ene (EPDVM 15
rubbers. EPWhenbbédistigesetnitly ﬂr&gzve:epmaﬁtimeéd yareo amneshekialf apuibesdronds,

wher eas EP@M raeberers grR¥chaNe, T0M b £ 20s dapRlea shendss per 100 car bon
at ors. g Cho Ao B P 0300 AL P0S BDDOUELS L FRDM.

rubbers are as i'soprene an

non- conj ug&Ped™ ? Hﬁéeﬁﬁ§tﬂﬂe¥?bn15 to 25 carbon atons, such as

1, 4- pent adi ene, 1, 4- hexadi ene, 1, 5-hexadi ene, 25 2, 5- drnethyl-1,5-hexadiene
and 1, 4- ocﬂ?adifeneed cyyaeisc ofli sunets elambmeas a:ryacltmxpeat mddweness cycl ohexadi enes;

cycl ooct adieen $eAdbor dPya¥ak Opes pdindne+ hpléhal i pgh keayd N QEReAeS, such as

S5-ettyligdeneydaporbornene, 5-butylidene-2-norbornene,

2- et hal Tyl-5-nor bor nene and 2-i sopropenyl - 5-nor bor nene, and 30

tricycl odienes, such as 3-nethyl-tricyclo[5.2.1.02 6% 3, 8-decadi ene, or

m xt ures ofPMhBeRberpaengrahly haveypyeptieally no residual double bonds,

1, 5- hexadi aherSaetEROM dabbabds borhdwwe kel 1 ad 28i dgebbpdmraigi pae. 1dhe di ene
cont ent of celbokPbMisubbers is preferably fromO0.5 to 50% by weight, in
particulgy from1l to 89635 by meight based on the total meight of the

rubber . EP%&BP@&R& X ollaU S0 ! $REGRAGh MebyOt her
L R

Mononers, rugbers ar c¥3nju n%%r,,y!sgél?sés lsoprene a é;‘(i:ux:adlene,

non-conjugated dienes having from 5 to 25 carbon atoms, such as
1,4-pentadiene, 1,4-hexadiene, 1,5-hexadiene,

25 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- 1sopropenyl S5-norbornene, and

30 tricyclodienes, such as

| 3-methyl-tricyclo[5.2. 1.02r5]-3,8—decadiene, or mixtures of these.
' Preference is given to 1,5-~hexadiene-5-ethylidenenorbornene [sic]
and dicyclopentadiene. The diene content of the EPDM rubbers is '
preferably from 0.5 to 50% by weight, in particular from 1 to 8%
35 by weight, based on the total weight of the rubber.

EPDM rubbers may preferably have also been grafted with other
monomers, e.g. with glycidyl {(meth)acrylates, with (meth)acrylic
esters, or with (meth)acrylamides.
40
Copolymers of ethylene with esters of (meth)acrylic acid are
another group of preferred rubbers. The rubbers may also contain
monomers having epoxy groups. These monomers containing epoxy
groups are preferably incorporated into the rubber by adding, to
45 the monomer mixture, monomers having epoxy ¢groups and the formula
I or II



P —

esters, “or with (meth)acryl am des. 40 Copol ynmers of ethylene with esters of

(et h)acryldo)j@,(‘ggi_;ﬁe anot her group of preferred rubbers. The rubb 0
.al so contain nononmers having epoxy groups. These npnoners cont ai ni nz m

groups are preferably incorporated into the rubber by adding, to 45 the
nmononer m xture, nononers having epoxgplgroups and the formula | or I

0050/ 52552 30 0 CHR8= CH(CH2) m 0-(€MR7) g- CHCHR6 ( | ) 5 CH2=CR10-- COO
(-CH2)p- \-CHRO (IT) 0 14 C E C 2005 vvhere R6 to' R10 are hydrogen or alkyl

having from1 tg 6 carb 10- at é’ﬁ"%\ an integer fromO to 20, g is
an i nt eger frorﬁqﬁ( A 18&§H @ n Pnt lfﬁfrom Otfg 5. R6 to R8 are
preferably hydrogen, where m | s 0 or and g is 1. The correspondi ng

conmpounds_ are al |yl oycidyl et her and Vi n 15 glycidyl ether. Preferred
corrpound} of t%@ZFOQ%u ‘?@/ }%?dpw‘g é? or nmeihagrylic esters having
epoxy groups, f.or exarrpl e gl yC| dyl rytate and gl ycidyl nethacrylate. 20
The copol yners are advant ageously conposed of from 50 to 98% by weight of
et hyl ene, from0 to 20% by wei ght of nonomers having epoxy groups, the

Lono! gggsfe@;gg R Gy BRLELS 2 glﬁ%”‘ﬁﬁ’%{ o ﬁ‘f?fgﬁfﬁgr fsfrbgir’nvgg Lo
9556 by i TS T ohyCAB, LFTPdsEr £FE0I Grtd i 8. 3565 SRS EVEREhY of

gl yci dyl é@rﬂfpa@’éd Par%di/ 8n intgaey £50800 ¥y wei ght, in particular fromoO.1
to 20% by wei ght, of glycidyl net hacryl ate, and 35 from1 to 50% by wei ght,

in particulgarté rmaie p@efé}"ém &den, Yhebebtyd oacarryllahﬁd@djsorl
i hyl heX)ﬂh aSBy_{- dlg’lg Ipf;&lf rgg (Qﬁ)ﬂ) ?ﬁ&ﬁba‘%em ee%: ta gse cormnorrers

tert - uty est'er

et hyl , I t
whi, ch ng’sfot?é E%%faerg‘eél nyl esters and vinyl ethers.

Preferred compounds of the formula II 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,
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, propyil,
isobutyl and tert-butyl esters.

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

45



45 .0050/ 52552 1 4 DEC 2005 31 The ethyl ene copol yners descri bed above may

be prepare

dAB0 /52585 esses known per se, preferably by random
zation at high pressure and el evated tenperature. Approprlét

DEC 7005

.‘copol yneri

processes are well known. 5 Preferred elastoners al so include enul sion
pol ymers whose preparation is descrl d, for exanple, by Blackley in the
nonogr aph i ch

may be use

" Pol ti f d_ catalysts wh
R i'g%g%"é‘eﬁcalﬁﬁpﬁ%\?% 1o Pe BoeRiHe Vo use |

honngeneou§F?°§F?%%tRRQﬂﬂ PBF o8¢ orRfief egpbL ok HAndera CeRel Ymegatigat don.
The. shel | Mtigpepretsurst and ¢sedetet rhempdyratumteer Agpraprbyte hercweguencaref
efe1tthgnéwgl vi dual nononers. The norphol ogy of the polyners is 15

addi ti on
al so aff
her e, nere
el astoners
acryl ate,
and al so
nononer s,
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ethyl acry
transition

act ed by thls sequence of addition. Mnoners which may be menti
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moxbgrash OfErmulesen Hblgserimabiens. e leeudepbdigmeranded with

deh1 st StyHiehemafchey | ¥id Girkexndimyerekbers and with ot her
or nethacrylates such as nethyl nethacrylate, nmethyl acryl at

l.at | at 25 Th ft bbe h i th
It%ee g;a e of Eé?%% §8fu§?\ Ooéﬁ'oa?%lrn(???igfg ‘?Fa % %\M corg

ot her

e,
gl ass
t he

outer enveldFETOBPTPT REFReWi th & SHBLL ¢PRSHETdq8e The c3hpdtlohEPS whose
structure kkdsuabnee timdetaonshed | sintevhehial dut oirer segasmcarmrfe adg@dtidran one

shell it i
rubber pha
t enper at ur
structure

as princip

»fakie posisiiduelf poncmers .t Tas REfpdivlgdy be brRe wavRREediof a

$8sol b R pYOERI DAL eRRBOBENE GaitWidnh) gl ass transition
es above 20C) are invol ved, besides the rubber phase, 35 int

of the el astoner, these are enerall repared b poI ner|2|
MonRBREREHL.CRG FoY che, M | BT e xRy a5 SYeRRIER, | B0°

a- et hyl sty:\iéﬁéfa’f)l%tqifylt ?y?‘étﬂé? Faaémlla‘?%sfheoﬁlﬁfét‘hfa%l’rﬁllaa”tees such
met hyl acr pleaydates hyduchacery| atlmuitgrl aceyhyte netch@eeyhalkexBesicdgdathese,
is al so gpesidbbertesptiniiag hetwddalayes MBahd HuRRAEEhONSNOT i Hpt@he ¢ OAMNONMET S.
I't has provaRcagyaniadeews+hdss 0 Mec@SASndifettS Gia§THE SEGR RHUHTBES with

25

30

35

40

45

other monomers, such as styrene, acrylonitrile, wvinyl ethers and
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
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. '

If one or more hard compenents (with glass transition
temperatures above 200C) 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, such as methyl acrylate, ethyl acrylate or
methyl methacrylate. Besides these, it is also possible to use
relatively small proportions of other comonomers.

It has proven advantageous in some cases to use emulsion polymers
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

he
ng,

as
it



whi-ch have reactive groups at their surfaces. Exanples of groups of this

type are e8P /52H85%% and anmi de groups, and al so 45 functi onal groupyv@gg@
“may be introduced by concomitant use of nononmers of the fornmula 0050/ 3

32 R15 R16 CH2= C-X-NC R17 5 where: 10 R15 is hydrogen- or Cl-C4-al kyl, ..
R16 is hydrogen, Cl1-C8-al kyl or aryl, sbn particular phenyl, 14 DEC 2005 R17
i s hydrogen, C1-C10-al kyl, 6, C12-. ryl or -OR18 15 R18 is C1-C8-al kyl or
C6-Cl2-aryl, if desired wi t hiRsubst it ution by 0- or N-containing groups, X
is a chem cal bond, Cl-ClD a| kyl e|ne or-C6-Cl2-arylene, or 20 25 [l acuna] The
graft nononers descri be8Hi7 EPXANDOE—RY are al so suitable for introducing
reactive groups at the surface. 30 her exanpl es which may be nentioned are
acryl ami de, nethacryl anide and sub&ituted acryl ates or nethacryl ates, such
as (N-tert-butylam no)ethyl nethacrylate, (N, N-dinethylam no)ethyl

acrylate, (N, N-dinethylamno)methyl acrylate and (N, N-di et hyl am no) et hyl
acrylate. 35 The particles of the rubber phase may al so have been

crossl i nke#hergxanpl es of crosslinking nononers are 1, 3-butadi ene,

di vi nyl benzene, diallyl phthalate, butanediol diacrylate and

di hydr odicc yeb openhadi&ger. Aceyl@efeixgnd al so the conpounds 40 described in
EP-A 50 265. It is also possible to use the nononers known as graft-Iinking

nonomers, IS, nmonpmers having t or nore pol ynerizabl e doubl e _bonds which
react at diR??erlén y ’é?%es“'d&rlrﬁﬁg'\,\gtiﬁéﬁp%y Yzt BATAS R PEEENLe is given

to the use of those conpounds in which at |east one reactive group
pol yneri zeR'at isbbudroden,s@ieCiaékad, THe€;ptdrl moneoriss, while the ot her
reactivasgroup (or reactive 0050/52552 1 4 DEC 2005 33 groups), for

exanpl e, p%hvﬁﬁkié?&%%aﬁkgﬂi&EQ%DEL;LéPy&? $kOM¥ired with substitution by

O- or N-containing groups,

X is & chemical bond, C;-Cjp-alkylene or Cg-Ciz-arylene, or
20

0

—C—Y
25 [lacuna]

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

30 Other examples which may be mentioned are acrylamide,

) methacrylamide and substituted écrylates or methacrylates, such
as (N-tert-butylamino)ethyl methacrylate,
(N,N-dimethylamino)ethyl acrylate, (N,N-dimethylamino}methyl
acrylate and (N,N-diethylaminc)ethyl acrylate.

35
The particles of the rubber phase may also have been crosslinked.
Examples of crosslinking monomers are 1,3-butadiene,
divinylbenzene, diallyl phthalate, buteanedicl diacrylate and
dihydrodicyclopentadienyl acrylate, and also the compounds

40 described in EP-A 50 265.

It is also possible to use the monomers known as graft-linking
monomers, i.e. monomers having two or more polymerizable double
bonds which react at different rates during the polymerization.
45 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



The different polynerization rates give rise to a certain proportion of
unsat ur at e®0SO15i255%onds in the rubber. If another phase is then grafitget 0
‘onto a rubber of this type, at |east sone 5 of the double bonds present in
the rubber react with the graft nononers to formchem cal bonds, i.e. the
phase grafted on has at |east sonme dggree of chem cal bonding to the graft

base. n%&ﬁﬁg Q%ﬁf%xahﬁﬁé”%%W@Qﬁ@?&éfTi él ﬁif&¥9n¥ﬁ%tcﬂ%ng§wa¥ylo

cont ai ni ng ups eni ca

unsat ur at ed E@hﬁ@ r’f%?r“é’%‘aﬁﬁ?%s AR TI56 UP R é—"erélallf}l

met hacryl atpéop@nr‘e:fcwy|0frrﬁpeat=era+eﬁdaldloyb1¢utmr@t én she wikpdry| Ift agorRAe, and
the correspandengs noroaklyftednpoionds rubbet hessehdscayboxydt deaet dsomeBesi des

these theyesi gha amdﬁ_eleoﬁaglﬁﬁéee% 9hhene StidRR| eegkafhidH RikiengrfPNONErS.
For fu”heEn 8§ %PA'% ff%gﬁf‘%‘ 1J£Hy Egade ehe T g%seﬁ‘x t%u %9[#55%4 148

846. The pro I on o cross

general |y df ?B FRHERErGNPE ‘ﬂ‘l’eé\‘lé & ‘?'Pd'tg ﬁ'15’r§ ?h‘é’f\a%/obﬁ?e wei ght, based
on D). Sonme preferred enul sion polynmers are listed below. Mention is nmade
firstly of egemplepalfy menstwlitking abaonars it Rhak tgpstamalo%mem er shell

and theJkpbbﬁwhfﬁhﬂﬁ'HQQ&Qréroﬁﬁ% Mymo f@lééﬁaﬂ|3§19QV@Q€EB¥“%&S for the

Z{“ﬁ;: ﬁgiyll ma?E acr uhé%&ﬂl%d%&%ﬁ %yifccra%llﬂg' tfc'.uL %t ¥hy rg:o?f :te
havi ng rea?l W’rerae X p?"% ?%ﬁygatt\ége h%Jr X/?n Wil ?Bﬁf)s lé’is%?ﬁ“ %herein

crossl i nki A§AnBrdHerls 135CPhateadingf LR af ST RS £ B9 \IRRRA 14U EPTPRITHIES nor e
t han one shkél these¢ digazbevypissdilds .t Besibdeshamegentberse ds @ widagl e-shel |,
el ast omarss vardety raamot hér bek selirare grh 0PI BNE N doRokéty] FET YhatRer or from

copol ymer s a@fa} 19 rckafEe RhPIUE raue! Rre MrbrDEBREDAT 4 vlXaCONCOM L ant
use of cro s? nononers “or nmononer's having - 40 reactive groups. The

el ast oners D) “descr’i bed may al so be prepared by other conventional
processes, e.g. by suspension polynerization. 45 It is, of course, also
possi bl e t BhesRroROGLIOES OB theRe cargBet inkinge sonpaesy HbREPONEEP 52552 1 4
DEC 200 24 gefiérealint dipngoCbhims ivdighs , opréfrerablyentt onormythahsds cloypri se
other conyenghoNdase@dbhi ¥yps and processing aids. Merely by way of

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

Monomers for the core Monomers for the envelope
1,3-butadiene, isoprene, ~|{Styrene, acrylonitrile,
n-butyl acrylate, ethylhexyl ' |(meth)acrylate, where

_ 30 acrylate or a mixture of these,. |appropriate having reactive
I where appropriate together with |groups, as described herein
crosslinking monomers

35 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
by concomitant use of crosslinking monomers or of monomers having

a0 reactive groups.

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

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



exanple, nmention may be nade here of additives for scavengi ng . formal dehyde

(for mal dehyslss 5588 Wers), plasticizers, coupling 5 agents, and pi gnegtgEl 2005
-The proportion of additives of this type is generally within the range from

0.001 to 5% by weight. The thernoplastic nolding conmpositions of the
invention are prepared by m xing the_onmponents in a manner known per se,
and 10-it is-therefore-unnecessary to'give detailed information in this
connect i on.The MPAERY HATRGEIHECRD M L PENENEBHPSITRARY RASAF BREAS8PN9N one

preferred proeyanaieom rmstditdvesompdrmeceByifgiaids . .aMdreby dhwoaywhér e

appropri at exampiponestifizn Gpy[ 5é ladehepeeberahlitives appldedeatingom

t enper at ur & driali REn PG |(qto§mﬁﬁ.d@91 ad cyaa%ﬁgepy NS L Per N SABL EhHT

conposi tlé)rgtsge%%g bg?éj}el teQ‘Fgro %;P #)r d%ltlem f |£1lt%h dtﬁroduct S,
g O A%be

films, she rrp03|t|ons

i mpr oved stgfﬁierngiL}/vaFetrFlé&ﬁBgeH 3 0t' %%etr‘“ats’lﬁ‘r Qé’ webPdt-her with good
col or properties (despite the addition of a nitrogen-containing conmpound),
and al so i mueovidrmskegalict meldiesicimpoeet idhs dimgheofnvdrisidnypeear e

therefore ?p Bk 59| @i 1YoS Whi bl @t ¥SEn a8 rhdleR I{h% Pk gpa ol i de
rai s, opp el s, desel UL L8y ANl mldlgs 0 thepghdrhe, Bla motor

vehlcle enen OF the omer train
or steeri n§°é‘i“88§l%1? aTtrr&FoFdV@’é’fﬁ%qoé‘s FBrm’e’% Eorpenersd r"é’clainon

equi pnent , ex¢kEndeer val ves, 30 diesel fuel results [sic], negative-pressure
val ves, holders for di esel fuel punps, punp housings, internal parts for

di esel fuelrn Bugpﬁxemédnpea b StHGH me@h8d s éi%os;tsﬁttﬁf st digC) aha t he
O T e e S e o e
10 Sy O ML ES: SO ST“P?’gaﬂhﬁ EPE PRl Rhpr (AIREER: Y 306 by

wei ght  of GX&EHF&PRed trioxane and 5% by wei ght of thermal |y unstabl e
fractions in the product. After 45 degradation of the thermally unstable
fractions, Theemod@ihy rampd8i0io25 Tan3be Ak at dglrioduek ui@ldidige @brl1l cnB/ 10

mn (19068 smi@ikfshed $Pob:385 D) £i1GRTPAAEBEi kY b1rd foams) of any type. The
molding compositions have improved stability when exposed to high
temperatures, together with good color properties (despite the
addition of a nitrogen-containing compound), and alsc improved
diesel-fuel resistance. Moldings of this type are therefore
25 particularly suitable for use as chain links, casters, slide
rails, gear wheels, diesel-~fuel resistant moldings in the engine
of a motor vehicle, or else engine compartment or bearing
elements for the power train or steering areas of a motor
vehicle, for example fuel-extraction equipment, rollover valves,
30 diesel fuel results [sic], negative-pressure valves, holders for
) diesel fuel pumps, pump housingé, internal parts for diesel fuel
pumps, and in particular rotors and starters [sic] in the
electric motor.

35 Examples
The following components were used:

Component A

40
Polyoxymethylene copolymer made from 98.8% by weight of trioxane
and 1.2% by weight of butanediol formal. There remained
approximately 3% by weight of unconverted trioxane and 5% by
weight of thermally unstable fractions in the product. After

45 degradation of the thermally unstable fractions, the copolymer



14. DEC 2005 Pol yet hyl eneimne with MWV - determ ned by light scattering -- of
750 000 andowbi/s2&5p scosity to | SO 2555 at 200C of about 24 000 anq DEC 2005
-(Lupasol (r) P from BASF AG 10- Conponent B/ 2 Pol yet hyl enei mine with AE -
determned by light scattering - of 750 000 and with a viscosity to |SO
2555 at 200C of about 1400 nPas (Lupailgl (r) PS fromBASF AG 15 20 11 H---
C N (CH2) 6 HgC~ "k CH3 H3C 25 H3C onent D/1 30 Irganoxa
245 from CPBY &MY VOLPPenNEaks -ofq 1} eP%/locﬂenu\&#%? )2 -46589H 0 0 11 1 35
CH3 - CHI CH2SC- O THB)GH2 O CH2 CHZ O CH2- CH2- O- C- - CH2- CH Conponent D/ 2 40

I rganox(r) 1010 from C ba Geigy: Conponent C UWvinul(r) 4050 H from BASF AG
0 OH CH3 Pephgshanthramol tetrakis(3-(3,5-di-tert-butyl-4-hydroxy-
phenyl)p%opionate) 45 0050/ 52552 36 0

éolyethyleneimine with My - determined by light scattering - of

750 000 and with a viscosity to IS0 2555 at 20°C of about
24 000 mPas (Lupasol® P from BASF AG)

10 .Compornent B/2 . _
Polyethyleneimine with M, - determined by light scattering - of
750 000 and with a viscosity to ISO 2555 at 20°C of about
1400 mPas (Lupasol® PS from BASF AG)

15 |
Component C

Uvinul® 4050 H from BASF AG:

20 ﬁ 0
B—C—n (CHy) 6 N—C—H
Uvinul® 4050 H
H3C CHs H3C CH3
25 H3C N CH3 Hj3C N CHj
H H

Component D/1

30 Irganox® 245 from Ciba Geigy:

o Y

H ~CHyCHyC-0-CHy- CHyO-CHy~ CHp-O-CHp- cnz—o—c—CHZ-cnz@—on

CH3 \

CH3

35

Component D/2
40
Irganox® 1010 from Ciba Geigy:

Pentaerythritol tetrakis(3-(3,5-di~tert-butyl-4-hydroxy-
phenyl)propionate)
45



11 HO5 (CH2)2 - G 0- CH2 C 4 14 DEC 2005 Conmponent D)3 10 Pol yam de

ol i gomef - wigigg oysloasyd ar wei ght about 3000, prepared from caprol actgmg BEC 2005
. hexanet hyl enedi am ne, adipic acid, and propionic acid (as nol ecul ar wei ght
regul ator) by a nethod based on exanple 5-4 of US-A 3 960 984 ("PA

di capped”). 15 Conponent D/ 4 Synt hetig4 My silicate (Ambosol (r) from Societe
Nobel , Puteaux) with the followng p 8perti es: 20 MyO content 14. 8% by

wei ght Si Q2 contgnt z 59% by wei ght i 02: MJO rati 0]2.7 nol/nol Bul k
density 20 - 30 g{100 5 Loss on ashing <25% by wei ght Conponent D/'5 A

mel am ne-f or mal depy, phde 3%5 gs_i exanpl e % of 130 DE-A 25 40 207.
Conponent D/ 6 Lox|o 2o Cogni s® gl §e&rol |di stearate 35 Each

m xture %orrpri sed| as pgocessing aid, 0.35% by weight; of conmponent D/ 1,
0.1% by wWei ght of | component D/ 2, 0.04% by wei ght of [conmponent D/ 3, 0.05% by
wei ght of conmponent D/4, 0.20% by weight of conponent D/5, and 0. 15% by
wei ght of conponent D/6. 40 To prepare the m xtures, conponent A was m xed
with the ambunts given in table 1 of conponents B/1, B/2, and C, and with
the amounkgndesstd heg above of components D1, D2, D3, D4, D5, and

D/ 6, and .conpounded and devolatilized in a twin-screw 45 extruder at 220C
and extruded and,dpel |.eti Zed.__I nj ection-nolded test specinens were then
produced af°1BeRide5dEs9552Witly Eecrdps wyight about 3000, prepared

from caprolactam, hexamethylenediamine, adipic acid, and
propionic acid (as molecular weight regulator) by a method based
on example 5-4 of US-A 3 960 984 (“PA—dicapped”).

15
Component D/4

Synthetic Mg silicate (Amboscl® from Societe Nobel, Puteaux) with
the following properties: T

20
Mg0O content =z 14.8% by weight
S$i0y content z 59% by weight
5i0y:Mg0 ratio 2.7 mol/mol
Bulk density 20 - 30 g/100 m

25 Loss on ashing <25% by weight
Component D/5

A melamine—formaldehyde condensate as in example 1 of
30 DE-A 25 40 207. |

Component D/6

Loxiol® P 1200 from Cognis: glycerol distearate

35
Fach mixture comprised, as processing aid, 0.35% by weight of
component D/1, 0.1% by weight of component D/2, 0.04% by weight
of component D/3, 0.05% by weight of component D/4, 0.20% by
weight of component D/5, and 0.15% by weight of component D/6.

40
To prepare the mixtures, component A was mixed with the amounts
given in table 1 of components B/1l, B/2, and C, and with the
amounts described above of components D/1, D/2, D/3, D/4, D/5,
and D/6, and compounded and devclatilized in a twin-screw

45 extruder at 220°C and extruded and pelletized. Injection-molded
test specimens were then produced at 190°C. °



The resi stance of polyacetal materials to hot diesel fuel was determned in
t he | abor abOb® /82i58¢ t he change in weight of standardized test spediyBh57005
In order to approach nore closely to the conditions used in practise and to
shorten test tinmes, it was 5 advantageous to use test specinmens of thickness
1 mm as obtained by reducing t he sigg of the 4 nn1thick type 1A test

speci nens rovi ded for O 527 hy a factor of 4 hes being referred to
bel ow by tﬁg © abBt BRAE© ?e? mFEﬁ?%%E%FﬁbH?} J“ngﬁ?fs of

agei ng t hedpeeymatradlin &b %fp@ﬁwg MALRGt thf @élémefmlwﬁieﬂ@énéfon a wide
vari ety of stpadandizeds tesh ppedimemsar Ionotder tookbowbagh rkfre ayesely to
t enper at Ul’Qhesmﬁfon%eﬁbeépﬁﬁlﬁﬁ%tlkét 584 Ofo RWEReEnOfedtettimes, it was

Speci ”E“%/Q J%Jeééb%ls gl H %er te‘é&ﬁe .1; éjf et%‘i'ck%&?é £§¥€ab}é‘egﬁtaln

standardlz r enc ue onS| vari ati ons

inresults Voﬁﬁ % hﬁa?éﬁ ﬁé?g B cHeyiSRG TRt esel  f uel
25 suppl yPsPVided diorofingk§gete? ky ﬁa§a9‘é@h dlodndthpae Weingr deferedds eve

concl usi vebahdw Uuseftlle abeseVisted tesmegsentemalisthapesjpesiaiens nmade from POV
reference 30 materials with known perfornmance are aged at the sane tine. The

POM r ef §'o e'i"ﬁﬁ 'Esalofuﬁ %{?hléj ?0\%&955‘15% t%sjc?’%B?QBﬁe%sﬂl% BBU gﬂﬁﬂ

t d
compar at i va BE Wﬁ%?w URHIGEY 08 RAATEIEEEr o (HOhIGOALL OF i hos

st eel , voléﬁ% %W49§ews half filled with the reference fuel CEC RF 90- A—92
fron1kh|ternann anburg, Germany 40 per autoclave, 60 injection-nolded
guarter |S© spegénﬁ@utdﬁﬁéraeaﬁb froma particular batch of uncol ored
Utraforyg S 1320 003 and fromthree other fornulations) ageing tenperature
100C 45 no change gfagqggtogggéSZSSZ 1 4 DEC 2005 38 observati on of change
in wei ght by wei gﬂ ng, a %enperature 5 speci nens of each of the

fornmul ations present in the autoclave; after renoval fromthe autoclave,
t hese . ratio of number of test spec1mens/d1esel fuel volume

20 » nature of diesel fuel (even with standardized reference fuels
there are frequently considerable variations in results found
from batch to batch)

. frequency of changing of diesel fuel
25

. supply of air or of oxygen.

It has been found that in order to achieve conclusive and useful
results it is essential that specimens made from POM reference
30 materials with known performancé are aged at the same time. The
\ POM reference material used was Ultraform® s 1320 003.

The following set-up and the following parameters were selected
for the examples and comparative examples below:

35
. autoclave manufactured from V2A stainless steel, volume
3 liters, half filled with the reference fuel CEC-RF 90-A-92
from Haltermann, Hamburg, Germany
40 - per autoclave, 60 injection-molded guarter IS0 specimens (15
each from a particular batch of uncolored Ultraform
S 1320 003 and from three other formulations)
. ageing temperature 100°C
45

. no change of fuel



speci nens were carefully freed from adhering residues of 5 fuel, using

absor bent O&5E/5285%2 cooled to roomtenperature at that juncture at4 ng? i
.the test specinens manufactured fromthe reference material have | os )]
of their initial weight, the weight loss for the other fornulations present
in 10- the autoclave--is |ikew se detggnm ned; the quotient of weight |oss
ref erence- mater al / wej ght Iost:I for mul atlor;1 é this . juncture gives the
characteri sti c PAFEEKCT &F FRE BacHt "0 9% yc‘ﬁ%’r%ﬁ‘@rl 8t OVl ue kI of the
material is sutEBBEEARYre. P5SPBAPEENT iOfe eas8esEnit foFrMEpatiRRS diresent

resi stance of timethéorundcieiven sfueli etkmovialkfrom lthet ketpedase andesef t he
reference mategspatihénexegededrefliel hifghed klomtidhdiahhetet udLifst ance.

The resulds of ¢ hegen@m %’%%B?cﬁeﬁ-@g%%ﬂ& MkauPS, Alg ttr&eg%{‘nd%%m;% ure

conpositions can found in the t "Tabl'e 25 30 Ex

10.05-0.27.2 2-0.05-0.25.0 ¢c10.05--1.8 ¢c2-0.05-1.6 c3--0.22.1 Exanples 1 and
2 confirm that thehebnBieAtFEnabf vhisdt FEEhFEERhes RAGIES DR PANGERGEUEEE| v

hi ndered am nesrps thelvicafieagaoasmiiorriradsihsvantest dttobidibeit .ird5140 45

0050/ 52552 39 weigh®j NMnel weAghbelsmp| st itbeMBLEE NG FANNASE bhHOHrERERE| $h NY,
as S sufstantiye cQIRONeY ﬁaeigkev?l @%@t%Q{R?néa ftrh% %8{391&%?% Qﬁgfn@ 99%
(6)

Pnyxt“ﬁ'rghto?ftﬁégaga%fé’%‘eﬁﬁé gtﬁr R s Tk

pol yet hyl enei niJHBCHBHRD-Iigiesc 8| ?li*r%’fa‘-’t@)rlﬁf*'-éa?n wRO® 3 295 by svatagierist - at
| east one sterically 15 hindered am ne conpound,
The characteristic value kl of the material is suitable for
_ 15 comparative assessment of the hot-diesel resistance of the
i fo:mulation studied. If k1 > 1, the resistance of the reference
material is exceeded. The higher kl, the better the resistance.

The results of the measurements and the makeups of the molding
20 compositions can be found in the table.

Table

Example B/1 B/2 C k1l
25 1 0.05 - 7.2
2 - 0.05. 5.0
cl 0.05 - - 1.8
c2 - 0.05 - 1.6
c3 - - 0.2 2.1

30

Examples 1 and 2 confirm that the combination of
polyethyleneimines with sterically hindered amines is
advantageous for resistance to hot diesel.

35

40

45



and also D) fromO to 70% by wei ght of other additives, 20 where the

. per cent ag@059y/ 5&F 5t of conponents A) to D) always give 100% 2. A4 JEC 2005
.« thernopl astic nol ding conposition as claimed in claim1, 25 where the

pol yet hyl enei m ne pol ynmers have been sel ected from honopol yners of

et hyl enei m ne, copolyners of ethyl engign ne and am nes having at |east 30
“two am no groups, crosslinked polyethyl enei mnes, grafted

pol yet hyl enei mi nes, 35 40 am dated pol yners obtai nabl e by reacting

pol yet hy| &i¢eFAP#BE with carboxylic acids or with carboxylic esters, with
carboxylic anhydrides, with carboxam des, or with carbonyl halides,

al koxyl at ad pal yaebybpled ticn@®ldingdompdrihenai sbmes: 390, akpi ng hydr oxyl

groups, #5 - ROLEEL e RUMEBLAYLgNei M nes, and 0050/52552 40 |ipophilic
pol yet hyl enei %%Ees. 14 DEC 2005 3.E A thernopl astic nol di ng conposition as

clained in claiml or 2, where the proportion of the polyethyl eneimne
pol ymers B) B)i s o821t ppimyes sht190 b9 hivgmeioht af taferiesstastec nol di ng
conposition as cl aheedophasiic diomoel ar nsopolywxImetbpbens, ry, aasixomeonent
C), at |east one gyorpewad of the fornula 10 0 11-C/\ 15 HN )- N ~--(
N--{ Ng, \-- NN, \-A_ Cfl
B) from 1 ppb to 5% by weight of at least one
polyethyleneimine homo~ or copolymer,

Cc) from 0.05 to 2% by weight of at least cne sterically
15 hindered amine compound,

and also

D) from 0 to 70% by weight of other additives,
20

where the percentages by weight of components &) to D) always
give 100%.

2. A thermoplastic molding composition as claimed in claim 1,
25 where the polyethyleneimine polymers have been selected from

- homopolymers of ethyleneimine,

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

- crosslinked polyethyleneimines,

- grafted polyethyleneimines,

35
- amidated polymers obtainable by reacting
polyethyleneimines with carboxylic acids or with
carboxylic esters, with carboxylic anhydrides, with
carboxamides, or with carbonyl halides,
40

— alkoxylated polyethyleneimines,
- polyethyleneimines containing hydroxyl groups,

45 - amphoteric polyethyleneimines, and



0..20 25 3&9%-5&% CH3 CH3 (CH2) 17 .21 | 350 FI-__ C N 11 (CH2)6 H3C
- CH3 H3C 23C H H3C CH3' CH3 H3C N CH3 H - n where n is grefgegrgctzlmn

3, 40 or a mxture of these. or 5. A process for increasing therm
stability and/or diesel-fuel resistance, which conprises adding from1 ppb
.to 5% by weight of a polyethyl enei ni4fe honb- or copolyner B) and from 0. 05
to 45 2% by wei ghtipephalid gaslye@Rgléneinigrisl.y hi ndered ami ne conpound to a
pol yoxynet hyl ene hormo- or copolymer A). 0 E1 N G H 0050/52552 1 4 DEC 2005
41 6. The us l.asti¢.nol din tlosas cl ai any of
claims 1 ?0 4%Tg£e£ %k#QQ% i@ ho 171) coﬁ%o%ggggﬁ almeg %n é?%lan

mol di ng, a fiPm Y& PgPPQI¥b%nQ)ﬁottQPnSBHée‘frfﬂrﬁnteﬁé‘m? h%‘?%}?lrésw c

mol di ng Sconpogist Ifbm h@mﬂ aonBdlt royameight-clains 1 to 4. 8. A

di esel -fuel -resi stant and/or heat-resistant 10- pol yoxymnet hyl ene hono- or

copol yner 4ol gdi e LRGN0 mBYdiMe composition as claimed in any of
claims 1 to 3, comprising, as component C), at least one
compound of the formula

10 ; -
) 0
|
C
/N
—Y N—
| 15 HN N )—( N NE
} N Ny
N/
C
i
0
20 o o
I I
B C— (CHz)g N— C—H
or
HaC CHj3 H3C CH3
25
HiC N CH3 HLC N CH,
B H

30 ; /& éHz—CH—-—L—
] N I
° (TH2)17~21
H3‘3>(5<°H3 CE;
35 H3C N CHj
L_ H
—n
where n is greater than 3,

40 or a mixture of these.

5. A process for increasing thermal stability and/or diesel-fuel
resistance, which comprises adding from 1 ppb to 5% by weight
of a polyethyleneimine homo- or copolymer B) and from 0.05 to

45 2% by weight of at least one sterically hindered amine
compound to a polyoxymethylene homo- or copolymer A).



process as @@}%#n claim5, or fromthe thernoplastic nolding
-corrpositio?‘u as med in any of clains 1 to 4. 15 20 25 30 35 40 47‘:’4 DEC 2005

P

41
6. The use of thermoplastic molding compositions as claimed in
any of claims 1 to 4 for producing moldings, films, fibers,
or foams.
5 7. A molding, a film, a fiber, or a foam obtainable from the
thermoplastic molding compositions as claimed in any of
claims 1 to 4.
8. A diesel-fuel-resistant and/or heat-resistant
i0. polyoxymethylene homo~ or copolymer molding obtainable by the

process as claimed in claim 5, or from the thermoplastic
molding compositions as claimed in any of claims 1 to 4.

15
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