;yz{| e3e!, | ©0&0/5255@050/ 52552 St abi |l i zed thernopl astic nol di ng
corrp05| ti ons The invention relates to thernopl astic nol di ng 03| tions 5
genpri sing, as substantive conmponents, A) from 29~ by wei ghtpm @mwmmmm
wei ght of at | east one thernoplastic polynmer, 10 -B) from1
wei ght of at |east one polyethyl enei mine hono- or copolyner c) freomsg. 05 to

2~ by weight o f t _one sterl cal l.y hindered am ne conpound, 15 and
also D) froft 6{’%@ zﬁﬁ’e’%’ﬁr{ﬂ@? Lig meLﬂg?g SRMPPEGELOND0 where t he

per cent ages by wei ght of conponents A) to D) always give 100. The invention
further rel ahesiteertienuselatesd e tbednowlaariposbldims compbBetisnention for
produci ng sTebfipAOSiY, ABYstivPEantdveaBEmdEhtlsQ t he resul tant nol di ngs of
any type. In addition, the invention re ates to a process for increasing

t he thernal talllt oI Q e particul ar when exposed to
hi gh t enper a?urggomand X %’I(I%I‘ ea?é'rgfg Yh‘é?lr 8§ethJtFe? S @fstance. It
also relates to Pﬁﬁm?%]ﬁﬂttl&nf’obm%xynet hyl ene 30 nol di ngs. The
stabilization of thernoplastics, in particular polyoxynethyl ene nol di ng
conposi tilxmns,) b¥rsmi apke taddd tby esightpof G4t AldastABhé %1%&h§1eﬁ>eﬂnine
sterically hindgpgd- e o3gmée) i vatives; are exanples of "additives used
for this purpose. Phenol -derivatives of thl s type are described in DE A-27
02 661, for exa A-19.761 teaches_the incorporation of

al koxymet hyFSre gﬁ?’ﬂe%l?snt gésbiflvbeeltg ePhi Y c]éad‘sﬁogﬁ}%x%?éilﬁﬁ‘lléﬁehh‘iﬂed?eﬁg
conposi tions toaf“hﬁ‘?cﬁﬂé“ﬂoﬁé‘ r toughness. According to 40 EP-A-52 740,
adding aYsartially etherified specific nmelam ne-fornal dehyde condensati on
product stabiliaa8 pndeyoxynet hyl ene nol di ng conpositions with respect to
the action of heat at from 100 to 1500 over prolonged periods. DE-A-3 011
280 describegs s i1 ypet fpositions in which
the stabili ?Zr %gﬁ%r?é::og@’ém "péle‘ﬁ.l ?%%?gdd]lgzlﬂg% one am no-substituted
triazine, at |east one sterically hi ndered phenol, and at |east one

met al - corROahPRE the RS5ELBLEIRS bycyapoRhRL Tespenentsal2)csat B) r kaysonpounds
are preferalgliyecb¥fosed of potassi um hydroxi de, cal ci um hydroxi de,

magnesi um hydr oxi de, or nagnesi um carbonate. 5 However, despite these

gg?r;g;etsl Otn &ﬁetméwélo%t atgf{ﬁétly 21 akBOVY, p&wqu”@f h&ﬂe 31% mgl ng
di sadvant ag%o%‘éogﬁ ﬁgk %&%ces%ﬁﬁ%gi f&p%m% Fﬁmﬁ n§° gﬁ(ﬁgsf% W kPe:
cont ri butd®s 2P Bi BrE YAt pBe Js“‘if‘n c’tfhénﬁDTiéP%r Ino 29k 9nre the of
mol d rel eas&NVaREHBY rf—(}a‘éa’éus*é% adipxeeee? afroringreas g -tdef thermalchani cal
properties dbtabilitgulsegoinoxymeshyfienés, niol hargsculamotvhen dikseshtaricage i s
that the m xighesenftatuirbt, Cat/airnbf of eddphvnger Ret @is sehighe xan cause

odor proble rele f ey | evat ed
t enper at uy %sgé@aﬁ&A %lé: §§§%%{)e1a%%g2£%6 28%e %iand %qiggg}“%@ff%dl scl ose

pol yoxynetohyPene 1di ng conpositions in-which the stabilizers conprise a
m xture made from sterically hindered phenols and al kaline earth netal
silicates afBeaft@liligasipn ridthermoplagticas, ophoppititcadarAccording to the
descri pt i onpoppdxzme ttyd enmaymal dicgb eompesthi taionkyr bhesuidedtlabadd zeives Akt hough
these conpopribprerhavatbeki®intsheengl stelidaily, hifRideddpabhdy of color is
still unspf uamwmes,ZQrZh@,Emle@.saﬁdammep gge&r G @h; g%hy%cmve good

hei  ign PRehe SRIVaESTY O iR yRE dnel BeBb bRy AR periapl 03 8T, 1

present), fa&Pg, eXimRle pERRE—+] Lﬁs&stﬁﬁﬁh%d’lh&n%wm%@f‘af’ for exanpl e,
exhibits onla}k%YTt}ﬁﬁhYé-mP-M\ngsaﬁ@ ohesefbiherhirghn Bor afidrpadvoxyetdydbnei t y.
The good nmpidlding wdmpoageiadis pol japede Hhedipaceghnédsh atberdamgiteeering

t her nopl it EesA-$5 ufol,| haadng M taetRh 00PN i f el EHRIMEIE Casi Ngs
(fuel - extra%h%ﬁwq‘o%ﬁﬂ&ﬁ % dreng?@idig pEBRRSE! Hahindbegrated 1nto this

3ggg|?gﬁlon hﬁ¥§%§é§ yleng 1ng 588051t10ns w1tﬁ'respen% to t é“ﬂﬁ%ﬂ%ﬁ'

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
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35 the resePO6DY5@2852ng has to have high elongation at break in order to
fulfill the crash requirenents inposed by |egislation. Here, too,

pol yacetal is again the material of choice for the desired hi gh heat
resistance in the region of the fuel sgpply and fuel return systenms. 40 The

rend [ N RAULANPD! bfes3SGian LaNRLT, ey SlaRbng e SR bl g pr e ever

nore powerfdu ecific and
unexpect ed BP’B%‘?%‘??S qfinF%S%’i‘E‘be‘Vd%i%ﬁ’r%‘T e °§‘e81155“ hwoé‘&ﬂteev’éa‘iﬂﬁﬁlﬁf“zed
combusti on BYduexigis, pyenagnerdwsscarberatef.uel is atonized at pressures
around 1300 bar. This is followed by a sudden pressure reduction to 1 bar.

When t hi s spregesar e de%ph!ﬁ@dt}ié‘sewﬂlébsﬁﬁeém(%\f@ Bheth€]l GRRBBNiERIdE KMSWEM

0050/ 52552 3, melt'h\fg&? Qﬁ% UEEm &Hlttl%n%GQQ ﬁ;&\? %}cj;fcf%léﬁlt tﬂ?fr %Bﬂéne
conpart nment . eﬁqﬁ) nger atqcre of all of F i ch cone
into contacfP sd| e}fasf l?e PRALAGRIPREE) §E TS OB RFRGS lné’ol 8 fuel
fromthe taﬁk"W‘t‘%%ﬁsf ared. ffr%mef‘ﬁﬁp}%g|‘%9ﬁlt518\°t?"né:°eﬁ&?néC’W%%oﬁl Phe fuel
supply and flappsitest wnnthgsneld prodacempaiamestaciirnsldrednds90@ndZeen in t he

regi on ofiot beusedldisicolosasiod landogalblefff dh hmespeiiaialr peopdoyiesOQGring
arise, sincgubbeqddif! ukBi SELERN mPYALAHR I elndtRsr X LR atkage! 1d Uglat Which is
still hot, !m &9%&9“@%“5 1W%nt%hﬁsgo% %%gﬁ@ts?@&{l %C%Bﬁéh 10y %%88 0s€S

and dep03|t assabl e for
fhe di boel  PASF . PYGPLETR PO SALPARS ) BTedRPYde: GBOHARI PSP astht | n
di esel fuel §lavRted $6T@aRAEE e POM matrix, since in particular acid 15
sul fur cd®pounds are produced in the presence of air and degrade the

pol ymer. Theseas3d fagr seoppoEtriseare BéBarddnedai B Y Gs2vabs€laseparts in

whi ch vul cagpz ﬁﬁ@e‘iﬁ;@@ﬁé%@fﬁn@r eeﬁﬁésiocrmwgl ¢h MereRaaPstiiedGe2d Wi thin
el astoners % Piée xErd m4€fe g&eﬂ SLEMRALS Hlﬁd(]aere Ehgfgf% Ia%frc]ic] area

t ‘? EP- A
32?4?3%?353&%@ ing MArA| FOERl fld G e AT Sdka ke (SAFED MSESDy advant ages

here ar e ¥h@lpeererhasphatedr AEoridésd ofo tthe FEFGHIRHEThy PehBanildas FR¥o t he
use of rel akilselle lwege aanburntlerotoanakiipicesisveAlthtughv¢éhePel yet hyl eni m nes
are |ikew seofipoyit il Bevarsttted WREEmdIN s3AbRAREY MRitdiIe: qhaBVAQEr egat e

the paper fi.Bess pgﬁq.,tgllrﬂdugmgfrae%g m nor conponents, i.e. are used as
aggregators and as flocculators and corrpl exers, inproving the wet strength

of the paper. Polyethyl eneimnes are al so used in the production of

col or ant 22 aﬁ'BeEIB%R}?/ CSaRYER JH e FEY St LmHEH ha‘é‘?]cﬁ%dsSeﬁés*%@‘cdeBSl ve

| ayers in | annepews O@GFnypabfpylaewepeehp@slqre emphagis aied gifenphkeys dduct i on of
petrol eum andedf migjhurebigisnceane fihadal { indlodingnoindd Znnghielz ywehanste

U | mann's Eagygténadi)a @Bténmtsrl BkakdlefiSldsy anél dodidinks. BOBfddragironic

Rel ease, Verfbilgeﬁ/%\i‘)l\éé' BheL rran ‘ﬁg d1idi rs'w‘é'l'i‘ gq ar@%eg@foé@%gh

(referr ed_mt %-l en51onavf a%a t ecé 01{10'1%1 § r.slenlg cetatl

pol yet hyl“enei AT hes nst % uenfe 87°% Her opPast | m§|edl n coyrrp05| i ons
has been pr dﬁB’@%%FG?ch thﬁé %p%r reé’@éﬁﬁe’é’p‘ﬂﬂ igE anéaﬁecmleé Blbized B A 100
30 635, andtbE- pradetignegP. reERrvoir scamings éévebfe}sﬂrr@cepegemumweﬁr)von

t heref ore, tsdnpe ovhed@liigecompesirisc inbeghratgdednpostiisorppiMcatidmhavhi gher
thermal st akbl bé YnhidHlyPaebkstdar. WReEhE XL i@, Nt igh nlakepes BtuHRS foand
0050/ 5255 4pat régerv%%ecsgfeg ge 80REYE At BLORGILIGES RN Loy

di esel - f uel r83|st nfcgL ﬁ Hn e lat mef!’llls Oeégs%d hS chi qn%lloby means
of the 5 nol% Y i ons (fe et %‘f F§E NG LB erv et ehnédi nent s
are given i ﬁ‘eFﬁe "s‘tﬂyclpé’nlﬁfﬁce'T# é&dﬁﬂ?bﬁ the,gaferiat ‘tﬁ?é’é‘@lﬁﬁl

conposi t i onglefdreprividiic hagt negdistgacef 1lar1§het yeoinavet dden fﬂ@hrﬁiJPPd-é’ Rade

t he resul t afuelOremim systemsnd al so a process for increasing the thermnal
stabi | i tygand/ or diesel -fuel - resistance of pol yoxynethyl enes, POM nol di ngs

obt ai nabl e "R t f?nd‘@ﬁ t@?daﬁ otlﬁ%eoée ﬁ’etto@)ﬁﬁ”&é 1% Boéné s£asi ng

t he thernmal Z‘ E It ese tance o oxyrret Ienes

r Sl
15 As conpor terYfrnB‘?ﬁ?r%o sF't‘Jf e__ PABS nfnl oh %o & from
29~ by wei gﬁ@st 63‘959949 s@?c&éiﬁrﬂn%ﬁmﬂ‘??%%ﬁ& P&ﬁélﬁﬂ%r%mh&sFFES%I‘Sﬁ%Fl‘fThe
proportion skctypri STprechéeudl gpifimizedOcomyusisiogphoft @dier®lo fhglawtihght, and in
parti cul aas5 fdieseB80fudly 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,




20 wei ght t @080/5855%i ght. These data are based on the nolding
conpositions A) to D). (ppb neans parts per billion (by weight) _ 1:109 and
ppm nmeans parts per mllion (by weight) = 1:106.) In principle, the

advant ageous effect is apparent in thesmlding 25 conpositions of the
invention w h ] a p n_exanpl e of | ist .of suitable
t her nopl ast is:r:lgr{: sf{ﬁhaﬁhé%%ugest (q)l%éf {:éf‘ag%%enﬁg%ho Bd. lgag}é%ﬁr}%é‘)e, 1989
Edi tion, whic@lP&T ¥ PhovPHRRD des RO tYHEERERER. O radde SSekh? diaiepar i ng
t hese ther mYPLER U 4RECKERNRPeWish. the (Heseki frel NisegemariSyhy ,3@nd
further detaiking a@fi welddbétely iforsohe paed eriteédhbdy pise loffrphashé cceglion

Pol ycar bosabgstRéaeringealiefitn YR ifheJengiAly ¥nABdfe DirRakyesySien A) based
on ar omati ¢ paadlsidempethuitd d3od SbcANERLA PG Qb PEOTHR o AL Ly oxy
conpound. A'E'ESts@fﬂu% 9 .)?{eef%rrrs Bollzg/esters [S t’%)%t 0 %glg/a Eﬁ ene

t er epht hal at 8s™ha¥ing Faoparts dfrar PPori 2 es $8°%arton 5Po 0 Fh"the

al cohol noi &P, Tt fg’ijﬁﬂzéﬂ’é FEEPhE AR e £X6PSEhikes]lpdugle Whisthh ifer se
and are desétibbddth tingo| fhertank:.eUndérithesei nondtt fonsopbayasetal ar omat i c
ring whi alo decompssds amit SepayiaEaiviehdh e Wiyks ¢ Mdkiag dheddaseivmy al so
be substitubh@Naidb tipaBEeEs 1o ikRE. afedk1 Byehal ogen, such as chlorine or
brom ne, or by 0050/ 52552 5 C1_C4-al kyl, such as nmethyl, ethyl, iso- or

n- propyl, ot _n-_..iS0- oOr rt-b | . These pol yal kyl ene t erepht hal at es_nmay
be prepar ed&Bya‘P%Jathtolnr‘igsgigﬁ)rﬁi{éi/ rd?‘ég‘f‘ﬂbg’r‘?&f’é‘gﬁe BrepfRt ritesiepel or
ot her est er fi8t%i 3R @dEPyvARTRASs thgi PAM M3 tiHAyi eineayidr Prytiewumeddin a
manner kridwsupéur skomppuafler aeel ptiodaredxis itheapresemree of air and degrade

2, 6- napht haleaepbardraxyl i ¢ 10_ acid, terephthalic acid and.isophthalic
acid, and m xtures of these. Up to 30--nol% preferably not nore than 10
mol % of ! henglanill duILoabame htedEl O MBNaPEn SRLACTL DN 21 Rhat kg or
cycloallphathc dlgg%ﬁpx¥ I cl.ds, ‘such as a IEIC acrd, "azelai aci d;
sebaci ¢ aci §*HJBELIEAPET o AT TOTCLA J2 LS S FS " heRaEHicRarbB XSG AP A AGEd

Pr ef er r e®OaFiphht i L AFtRYAF© QL ddiotives & -&-dbPepsinmelegentdni2 the 6 car bon
atons, in papsinessr[sic?- etémmadisteer in@-gueapankiklolhave, 41bstamadi ol ,

1, 6- hexanedisdbeved fhrddiexapestiedition. 4- cycl ohexanedi ol ,

1, 4- cycl ohexanedi nmet hanol and neopentyl glycol, and m xtures of these.

Particul arl €, r er A l.yal kyl ene tere al at e

deri i/eg fr oflﬁn?g{‘ éabﬁ%é?gl EQ{%‘%%\S s?’ £ (%ﬁ%‘iﬁgig %%ﬁlér%g)r/%nblr?egt Sﬁsgg‘%}ﬂ?‘(ﬁsf?\ese,
particul & Pre&rdyaikagesshgrs DB oPRKSHy ICOHET t RY WRTHAEFaPE, t ol ypr opyl ene
t er epht hal aPelyerynisihyBangt eand edpephbhaise f sabtetivelyr dsred ampunss of

Pref erence a3 expanggiveendtdibtREL and/ or PBT whi ch conprise as other nononer
units, up to 1~ by weight, preferably up to 0.75 by 30 wei ght, of
1, 6- hexanedpgh y @y} 1¥n i i HBS Wle 11 RePENE A0RMOber € S GOS! Lgedyper of the
pol yest ergy éé%eﬁa}&‘?%e:r%kéf %tehggéa%e fr%rln go?té) ?{ ggr‘g%l%%%br;{¥ Fiom 80 |
to 160 (reaSured 1n U. 5~ Stremgtn by we ght Sof tt¥on & PhSHBI3-8P LRI or o
35 benzene RtRPLrEMACRCAHei ift: AEEI BSH 26 RPIRIRES 899I T 1628.
Particul ar prefeilateasi angi canplegeps) ymrovinghbhe Wedr ISoxghgend figtbeap
content is pppen. ) yeirhylémeinfines| gestaliso 48edr i etteblpyodpct inrb@fnval / kg
of pol yest econsthrits aatbt c6at Bigsypaha A6k Metlerkgrodtmaltyesheraldplagest ers of
this typgsMayhbei W aRgeed. if Qlfanﬁ.)ﬁagmieﬁaol%rto GLROGES DAL £ DFr 1k g 055.
The car boxyl,  epd elfelle) JUS (! G-V V] Ieydde ermne g% tltl’gtf.on IIE'[ hods

{1. e r ng petroleum and O nactura S, an inal Y
(e. g. potell oMBli¥hi 13 : -

g enzymes. See Ullmann’s Encyclopedia of
Industrial Chemistry, 6th 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



0050/ 52552 @OF@/528%2arly preferred nol ding conpositions conprise, as
conponent A), a mxture of polyesters other than PBT, for exanple

pol yet hyl ene terephthal ate (PET) and/ or pol ycarbonate. An exanple of the
proportion of the 5 poI yet hyl ene terephthal ate and/or the polycarbonate in

t-he mxture prefer b n particul.ar fromlOto 30~
by wei ght, Sﬁmiabl% lll\ﬁ/gl gﬂ?O%f Oﬁ)or P?oli’%r%esc'o évl&h?}%f‘ Jeous,
desired, td“tf‘ssé’lr'él%?l‘:lre‘?ﬂsli'-?n% materials (al.SO termed scrap PET) |n a
m xture with pol yal kyl ene terephthal ates, -such as PBT. Recycled materials
are gener alte/hate fpumrdiatatknans asgemtstlsi aciusdvddabyr neyd e makeri al s:
these arespROHGY OBMYESIEDndUAE AhdP|aXC OREEHSRIION pPE £ it d NS MBHAERSH NI,
e.g. sprues,fJ YT LRI fr?tdr%”gﬁ%?éﬂgs start-up material frominjection

edge

nmol di ng or EXtruston,  or rims fromextruded sheets or filnms. 20 2)
Post - consuner recycled materials: these are plastic itens which are

col | ect ed aHH adddiieR, sfheeusgt Pfi thasoHoBGingcampesibhermeior Brodngiiaded
PET bot t | esndlgiingisnef adnyeiype, haod tbedmi Mksndndcg hiavesthe eresadithytt he

pr edom nagtmd IdREs], Nah@rdiBo2a pfodhERifoly inBedds ingPese Oéhéﬁ&\lcbegbﬂﬂtt@rl al
may be USEdarﬁi/tot}e61§§ei—eﬂfé1”§e9{s££héeh%ffﬁéf‘%&f %k&éﬁesf gﬁoié’%

case, the ¢ ﬁ‘f cle ter) al Sh P i sol n g{l

mel ted 30 anqlp i 78 u Si Ng” an- extruder Q- YEHaY ?%nlefst ?res

handl i ng amPITeESiPE ol Fhs gérﬂa&l if¥ga %Urﬂ'}gsf%rf‘ﬁﬂr teEASERRER qfn
processi ng.Pqu@xﬁl@éyh}’leﬁile@at erials used may either be pelletized or in 35
the form®f regrind. The edge | ength should not be nore than 6 mm and
shoul d pref£s algnpohent esys, tthanmb1ding Bespuser sy st ehe LnAekdenhydrol ytic
degyggreydt%mlewmlzr% by U@eigr}h ertg,ggs; .84 ww%tltg&g)eo% tad le gglﬁﬁ&' e to
pr ef er abl y fm%%X% E T n%lsm rgtroguira o?r 25t/ ebrab %)f r cl ass
to be nentl%%a&’yl §’ef‘ﬂ%’i ¥ 9PuP y}:’%lr"f?r?'c‘ﬁh ¢ ﬂ%drfcﬂ )F’é§Fé?‘él%F‘erﬁr\?f“né°%r%

ar omat i c29i walrdhdx §Pi 80 did sedalit arthame datih il dapgedoamothl;oldin®s50/ 52552
7 Suitabl e compostitdons Ay hox P i c(@ub deaasepatics peapbubisopr(@yi wus@ryt)

descri bed fprigohen@oppiimerhengatey @Rt hal B4 &s. (bihGe fynd urLy .poefjer abl y used
are made from5 to 100 nol % o |sog%thallc aC|(d]}andm1’ro)Lr;10 to 95)em)l%of

terephthalllg aci.d, .5.in particular from t o _about, 80%

t er epht hal i & 25 GCARYE £ rEIR 2GVEBEAIANS gg?ﬁ‘éﬁ ¥ SBRERGTT c“hc’ﬁé& me}ding

ar omat i c2%i SRR iepfRfutde pRrestian yikhyveheunoplaptifs afD anyHeype — Bn | -
\ OH m 15 v¢wamplz pE al kidtend switahileoshkyhepiasideisngs ufoursl §ncar bon at ons,
aryl ene havkurgstisroff 6—12sct@nbanh at EE Sagahbdiyd ), 9BboRgLlticaxygRnchraxsd f ur
or a cheni cadoi@Rd, sgifbath&oe FRfsSrdd@M BrbfegsesTBBrPPLEYLSRG GhOLPS I N.

the compoundg, fRy18L80- 134 SHBGL | e 1s@NcBY e ndhk¥l Q5 alKO%yLand

quOrlne30 further detail is given below of 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.g. by halogen, such as chlorine or bromine, or by



20 chl ori ne0OOBOKBRABRAe. Exanpl es of parent conpounds for these conpounds
are di hydroxydi phenyl, 25 di (hydr oxyphenyl ) al kane,

. di (hydroxyphenyl)cycl oal kane, di (hydroxyphenyl) sul fide, di(hydroxyphenyl)
et her, di (hydroxyphenyl) ketone, 30 dighydroxyphenyl) sul f oxi de,

&, a' -di (hydroxyph | kylL.he Xy;Rhenyl)
dl(hydroxybenzogf_%%iz]g%Ea lg>r6e§ Qgﬁ%%iyq QﬁS%PoqE?hoég éﬂ%&&ﬁéoof

ring-al kyl at ed aRd 3 HEAG-RYFHgenat ed derivatives of these. Among these,
preference is given to 4, 4 ~i i hydr oxydi phenyl , 40
2,4~ii-(4'-hydrDkg$hmebﬁlRyhﬁkhybhaphhhalates may be prepared by reacting
a, a' -di (4shydr oxyemeiiyd Hipafibd:60QIcORY i BENZEN@heir esters or other

2,2-di (3" - INEthyES€Eriﬁﬂl%Qﬁ¥p$F¥DU Hygganﬁit33QQ1ﬁaatlc dih dror%rco%pounds

2,2-di (3 -chloro 4' - hydr ox \Pr.opane, 45 a I'n par |cu

2,2~ii (4' - hydroxy %en"‘)ﬁ“)epr%g%n‘b% *0650/ 52552 8

2,2-di (3", 5-di chl or odi hydr oxyphenyl ) pr opane,

I ,Ie|(4 hydrox?ﬁ@@ﬁﬁﬂ?ﬁc?éF@#ﬁgﬁﬁiéc gcuds ey @n 6xNépintwdleandhearboxylic

4, 4' - di hyor oxydaph@nyerephthmkicarmdid and isophthalic acid, and mixtures of
2,2-di (3,5 -di grédwl vp tbygidiQﬂ@ﬁﬂheﬁYéf@fm@n%ermﬂié(tﬂHaﬁsl@fméfﬁs%f It is,

t er epht hal at es and ées ers a car

These-general | y Eo%crlﬁl%él#%gfczéicltc&r YoV WG S rQBF‘?“F racﬁﬁdBO to
96~ by wei ght ofZe}Eh@cHdr k§ARARIC aFéPhtdndespBedhend rasids apd gorcloy

wei ght , pﬁeferabeyanﬁdn9aSDGXIAAQMangE of the fully aromatic pol yester 15
and/ or the pol ycarbonate. is, of course, also possible to use pol yester
bl ock copol yner ﬁre%@%lﬁ%ﬂﬂﬂﬁhﬂﬁy&?éﬁy Scongbgﬁagta%@fdluﬂgshé%nﬁ 3-8m
knoun per se ang g€, desebhbethld) e He&@{aﬁm 2Setherigliad, S A3 bol
014. Cbrrespond&n ucgs é_%ot élé} gne %ﬁy e.g. Hytrel
(DuPont). O her éFP@G 30) &H S EAPCA Y rhal SgerE T ol ycar bonat es.
Exanpl es 28f SU|ia&ﬁ%?ﬂﬂ&?@@@%Lf¥eﬁ?clslﬁ ?§Qﬁﬁqi§ﬁates4?ﬂﬁ9h9 g3en¢ased on

di phenol s of thdifetrhancd RO Okopedtyd glydnlwhend @ixturessiofigbtkedrond,

Cl- CB- al kyl ene, C2-C3-al kylidene, C3-Cé6~ycloal kylidene, C6-Cl2-arylene or
else ~, -S or alsgcula%@g H}.éﬁﬁs‘ed' Bbeged+drsO0Mh) 4fe 2pol§ﬁlﬂ)ﬁer®enyl ene

gf‘d'c‘ig' o E‘;X;he %%13;@?% Rz%d @%Sm é‘l%}n'eh%??% Shav%;i% f?ﬁa 8 a' kyl

hydr oqui #dne, r &3 RFOmS 4. ﬁmoqq ﬁ;ﬁﬁﬁnyﬁﬁJ Nypr preference is glven t°
polyethylene terephthalate, polypropylene terephthalate and

polybutylene 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-l,5—pentanediol.

of course, alsog Hgsfiﬂa%ltzodi@&ﬂ@ tlgfzeécﬂfs %gé }JQOJ.Lé/ ai&éldeggna]tlephatlc

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



2, 2- bi s(4-h0@s0X5RARBRYI ) propane, 2, 4-bi s(4-hydroxyphenyl)-2 nethyl butane
and 1, 1- bi s( 4- hydroxyphenyl)cyclohexane Particular preference is given to
2, 2- bi s(4- hydr oxyphenyl ) propane and 45 1, 1-bi s(4- hydroxyphenyl)cycl ohexane,
and al so to 1, 1-bi s(4-hydroxyphenyl)-3g3, 5- trinethylcyclohexane.

0050/ 52552 9 gp@lrcfull%gggog)yecpgﬂgga;nggdq{%’c%%g ¥Jg_ osn%toﬁésgge sw tabl e as

conponent A, and pre e1ls car bona T blsphenol
A as well as t®° ’Bﬁ” &gy - A2 6Fy egﬁﬁfﬁb?%heﬁoltﬁéar%%%’atfé’éf may be
branched in a kﬂﬁw%@ﬁéyet%ﬂ@ef ttesePyt@ter éPBFWAENA/BY i ncor por ati ng
fromO0.05 to 2.polydatbobased Zm exheplietaf tife phiepbriplwnolfsthsed, of at

| east tribuncti pobfethyIRaENESEedHhad X8RI AdF0SRe NEYI yiGirbBh&€e Ofn MRke
phenol i ¢ OH gr ofpseurk0 is presdAIGALPORG Ay \efgl Gbidve hr gxmaﬂa{f Gubar !y

d t
;s)glrt?ghlea?a:‘/r%;n?qa%\é%%Vﬁécloés{g%es bé(s.)?&espc}r?]ésogg %l 95‘\}:219 g hol ecul ar

wei ght Mwv (wei ght average) of from 10,000 to 200, 000, 15 preferabl y from
20, 000 to 80, 008t %@1§Pphémf§9@pu§hlsffdﬁﬂrmled,at@ uamwncyelecsepm can be
prepar ed1by knomatexwiedsssedso Termedl yeraph @E)esnnayniftareexaapl e, be
prepared by reagblylkidehberdidprenahstds | isuipoggeperi n the interfacial
process, or with phosgene in the honbgeneous-phase process (known as the
pyri di ne Pr RCesS)ug ach case t deS| red nol ecul ar wei ght may be
achi eved in ﬁc}kcnownm ﬁ]ﬁJe?‘ sofrﬁs?ﬁ’ée% ppr opriate amount of known chain
termnators. (In relation 25 to pol ydi organosi | oxane-cont ai ni ng

pol ycar bdRal ks tkese fkpowaxagpast-DEdAs 8BLEY regeyled Meabeplieds of thaset albke
chai n term nat opsoduct iphenastep-duetihbupylyeeidehsabiorelsie dudibgyg chai n

al kyl phenol's, s ﬁé’be’fb%l% @,4e(d. r@béaﬂ?&ﬁ)&rﬁ@k L.Qn‘i)hﬁ‘d'!l.(abngasstélr@ﬁl 28 42

005, or monoal kﬁ{éﬁé}%ﬁ roer ﬂe@t‘i&hpﬂgf@l@ Wt %E@r&sglg 8% .lzégo ihg 20

carbon atons in_t § gu uent?i such as
p- nonyl phenol , gr%“da LAY LRRSATSh hof T1 R ert octyl phenol ,

p~i odecy®Bhenol , 35 2-(3,5-di net hyl heptyl ) phenol and

4- (3, 5~ i meghyl h@wﬂorphaﬁolxemleﬁheawi@&es tbése¢ tareppdsentic iihemst i on,
hal ogen-free powyiet aeateslédtedanycerdoiial agtandee fIica:hah age e ead40
bi phenol s, frombadp@en- bl 6F-mdiicd bﬁmml%sfapdmldé‘raqem&d dJg@m

hal ogen- free brgpﬁmdsn ggig 5 C\r/%‘(lr}%r Sa&b& Gt g%dg :ﬁa‘ﬁ or.d H?t qounts at

the ppm |_evel orine esul P £70Mm t he
pr epar at 28n of ?f'u %%Xr bonates with phosgene in the 45 |nterfaC| al
process, is not regarded as neriting the term hal ogen-containing for the
pur poses of theBotiveypesnof Podgyrdeldonatesiadf mai be tygesl wiither oad ewrigsiod
hydrol yzabl e 695 522520tm 16 ¢lalioetse B thze 1ppet el ,atre hadhagen- free
pol ycarbonat es f@iydiie RHESLSES Qfret NS0 GL RN M@ﬁlefananélbﬁén Hehteall e

%gpgnggfgég/g)newgg JTL B8 RIS BLE A TRRDOUS RALYCELET Saragnat s,

di carboxylic acPPmings anguE’Fleeaéwé’éBﬁtﬁéqqut&EFd apfymEEer e pttthal i c acid
units. For furtAeFtheat §tPBS r & ALOSEESHAY- be nmde at this point to EP-A 711
810. 10 - - _

The recycled 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 is 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 dlcarboxyllc acids and
aromatic dihydroxy compounds.



Qt her sui taBD§0/585§aI ycarbonates with cycloal kyl radicals as nonomer units
have' been described in EP-A 365 916. It is al so possible to replace
Ri sphenol A with bisphenol 15 TMC. Pol ycarbonates of this type are
comercially available from Bayer wi thgthe trademark APEC HT. 2. Pol yam des

20 The pol yam deg: ol e -BRLEID G cANBBRLE 02106 Lhe Ll Rakbad,generally

have a vi scosit rom110 to 240
m /g, determ neé ?Yllcbls%-y g??(é 5 tgﬁrmﬁ’%lﬂog’%ﬂ g?‘%’he i SPIGBLTRR L & Rsth THE

wei ght sul f uri chiEFerest PESEe¥RplyS@ssdraresnadeefepBne et ¢ 06i Fehs tof

sem crys~t al | i nésophtédhradriphacsd ragsl Hsomi 0 htariSeqoll &r ofveieyiephEhel Hhtacdder age)

of at |east 5000n ®articasadestdn R@duknsPYSPalentssds W t228phen ik d2la 2
130 523, 2 130 948, fr%n?% 862 c?ut315|%%9§§u \;ﬁ%ﬁa@@@ Andy 3 393 210. 30

Exanpl es of these are polyam deril romlactans having from7 to
13 ring nmenbers, for exanpl e, pol ycaprol actam polycapryl ol actam and

pol yl aur ol act arﬁlP %rﬂf%aécécp‘&@)éﬁﬁoﬁéfsceﬁ?%}if}f?d PegLeEaletyY hGvei ehe bisgmle
acids with 35 diam nes. Dicarboxylic acids which nay be used are

al kanedi aar boxyl i ¢ aci ds havi ng arbon atons, in particular
from6 to 10 carbon at ons , ;ang : J)éc aci ds Merely 40 as
exanpl es, nention may be-made erge| of “ adiplg azel'aic acid, sebacic
aci d, dodecanedi oc acid, and terephthalic and 'qpphthallc aci ds.
Particularly suitable di ami nes are al kanedi ani nes havi ng from45 6 to 12
carbon atons, in particular from6 to 8 carbon atons, and al so

m xyl yl ed&di ani vikereliZ 4sasmlhpldrenyir) opc healkylen80bay HRH%® td18 carbon

di (4- am nocycl ohexyd ) nietyhane, hakridrgdupdtani Nephesy| ) Psmnararbang ,
2,2-di (4-am n0C¥§i£8}ﬁ)§y| ))R?Q&?-Qﬁi‘ sﬁﬁ%ﬁﬁféﬁda R 28: 85, € and where m is

pOl yhexamet hyl ep @rﬁ ? 12 i &h_ﬁ: ﬁl ?ﬁegﬁfaggm ugagrr{xa%nalmp from

pol ycaprol act a

5 to 95~ by wei ghY® oﬁubéﬁbgt}?h%? t?’f)rF‘ YaF‘Eg FFBE  of

pol yani d@9 obt af PERE 1M PTREPFIRE - 10 - by condenS| ng. 1, 4- di anmi nobut ane
with adipic acid at an el evated tenperature (nylon-4, 6). Preparation
processes for pekympliededfopatdnits cRimbUGhas ef o Qhéeécéérﬁ;ﬁiﬂmha ERP=- A 38 094,
EP- A 38 582 and EP-A 39 524 for exanpl e. 15 Pol yam des obt ai nabl e by
copol yrrerl zing LY. chr fhe abovenenti oned nononers, or m xtures of
two or e poI n:f es |n a de5|red m xing ratio are al so suitable.

Semi aro ic co i%aP&mi ne content is bel ow 20 0.5~ by

wei ght , preferaé%&hwcﬁwpbe@ﬂb@y%@ﬁéh@neior exanpl e nylon-6/6, T or

nyl on-6, 6/ 6, T, Qaveyddoxyppenyen guiftideul arl y advant ageous (see EP-A 299
444). The pr oceaseﬁydie,s@bhbeplly edaBrA 129 195 and 129 196 can be 25 used to

prepare the pre e(ﬁ o%&ﬁhé iTPt]deQ:oﬁme yam des having |low triam ne

content. ;3. Po I tabI e pol yphenyl ene et hers
gener aIIy have M&}gﬂ%x&%ﬁi@ %1§%x t-aver ag in the range from 10, 000

to 80,000, pref&rib 818 kKOEREN28R87 i n particul ar from 40, 000
to 55,000, 35 TA:(husiresyphenyb) @ﬂlfQPGtrﬁ%UmdéﬁxybeW)éﬂehye%t er mi ned by
gel perneation casamminedraply (GPC). For this, PPE specinens are dissolved
in THF under prpgarEduitiond]O04nd Gi1kd l&heofueg.&ﬁmstémgm solution is

i njected 3gt roog%ﬁfr%qro%teﬂgee@rgé} Skt ool eo§$|%rsgt| ng col ums using THF as

eluent. AUV 40 ector Is genera y used.” The separating colums are

usefully calibrated with PPE spem mens of known nol ecul ar wei ght
di stribution. 4§mong these, preference is given to

4,4'—dihydroxydiphenyl,

40 2,4—di—(4'-hydroxyphenyl)—2-methylbutane
o,0’'—di(4-hydroxyphenyl )—p—diisopropylbenzene,
2,2—di(3'~methyl-4’'~hydroxyphenyl)propane, and
2,2—di(3'—hloro—4'—-hydroxyphenyl)propane,

45 and in particular to

2,2—di(4'-hydroxyphenyl)propane



0050/ 52552 603Q/9R552corresponds to a reduced specific viscosity area of
from0.2 to 0.9 dl/g, preferably from0.35 to 0.8 dl/g, and in particul ar
fromO0.45 to 0.6 dl/g, neasured on a 0.5~ strength by weight solution in
chloroformat 25C. The unnodified pol yghenyl ene ethers al) are known per se
and are preferabl r.epated. oxi.dative coupl i of ortho-di substituted
phenol s. 10 Sug%'tél/_tdalég’t,égﬁﬂ}c?ﬁloﬁﬁgl %dﬂ%xrﬁp?lgﬁ‘é'é?gléo%%ﬁpl es are hal ogen
atoms, such as-tht (e —BraHomeaY L a1y P "Ravi ng from 1 to 4 carbon
atonms and pr ef e? ébl-dibadraxyhanzerpespre oned terti ary hydrogen atom e.g.
met hyl, ethyl, $propdihydrokydighenyhesalfore madi cals may in turn have
substitut son by2 halqaqsen, § b @i, 15@%%&&@bgéhpp)ﬂropghgm ne, or by a
hydr oxyl group. O her exanples on possi bl e substituents are al koxy,
preferably having up . to 4 carhon atons, and phenyl, either unsubstituted or
substituted by %’gln&j‘éﬁrﬁfo dFor by al kyl groups. Copol yners of
different phenols are also suitable, 20 e.g. copol yners of

2, 6- di net hyl pheholisandf2¢c8uitse,r iadebhydssidiiel tol usé ypixsfuresusse, al so

possi bl e1bo usepdliydlkiyeeneftelidpheéhanitgolanaheayl ¢nerdaheeSpo s ters

801‘ ypthenyl ene eififfor Y¥oedc AHBHRTRENERhesH he’i‘i@.‘fal%%ﬁp&’?s@?ﬁf&p@i&tg’ _ Ba\ée
efects arisin “pre rQces r e.those descri be
by Wiite et al %g%;’groggﬁgébfb?;e%zﬁgiglﬁfo%? é 9% %%Hgl%% yop%eﬁlﬁ?l ene
ethers used ar PPk é‘lyggp YHEPETRALRHE ¢ 36980 i89te PR YL dhtyl ar omati ¢
pol ymers, i.e. RiefedaRpyet ety 397 P¥ryesa¥scdnthal fyllyokgphet i nlyseter

pol ynmers1fcf. AandMegh&he BdlwderBopetginers, pp. 8-10, Academic Press, 1977
and O. O abisi, Polymer-Polymer Mscibility, 1979, pp. 117-189). 35

Exanpl es of pol yphenybengogter $186epHd i 65! hi@Wollyeltdz PHEY ene

et her), poly(2, 6-Bi | - -phenyl ene et her .
pol y(2, 6-di net h%lwg%he%%ﬁ%e%g g?ﬁ‘g? et f(feps)%?ﬁ2,P6:9|di1_15itﬁo?<§/-tf’,llf- GKBRyI ene
et her), EOl y( 2- et HOYREPEY Hisk e, 3T pHifRATeREdet hethe literatire, e.g. in
pol y(2~t RY1- 6- s¥Edy Pl 6RY-A14- Slexmpepordidich@rpducts are also available

pol y(2, 6-di chl ccomkr4iphtnylene &yhee)® (DuPont).

pol y(2- net hyl - 6- phenyl -1, 4- phenyl ene ether), 45

pol y(2, 6-di ben s P oly(2 /- - phenyl ene et her),
pol y( 2- chl or o- ?ﬁh%ﬁgfgﬁiﬁﬁgﬁgﬁg@? pzuoi%gzg%%y f%eé

pol y( 2, 5-di br ond2 ¥4 en%/? end  8RaFT .°F Y I8 5 %% e pol yphenyl ene
ethers whdse suBRYYGAGERP_TES ATg kDPSHRASRY PRoALRNeRPLE & bl g’trﬁﬁ‘g? for
exanpl e pol y(2, 6-di net hyl -1, 4- phenyl ene ether), 5

poly(2, 6~liethyl-1,4-phenyl ene ¢ %H{Tet hyl - 6- et hyl - 1, 4- phenyl ene
ether), poly(2-nethyl-6-Hropy et her),

pol y(2, 6-di propyl -1, 4- phen 3
pol y(2-e5 yl - 6- propyl - 1, 4- phenyllene e 30 Graft copol yners made from
pol yphenyl'ene ether and from vinyl aromati c pol ymers, such as styrene,

a- met hyl styrene, vinyltoluene or chlorostyrene, are also suitable. 15
Functional i zed Wrenen@i fibed Paiglehbapd erfa—Ethelvkylene, kBpvh—pekybiglere,g. from
WO- A 86/ 02086, GABCA—8ydNE84Y)ifthdy 222C2ARryERPnd-&2 2 15k6—and ER- #r254 048,

and their use iss@pref grdafl f0anMixteddas folmho P or, pol yester. 20 An
unnodi fi gg pol yphenyl ene ether al) is usually nodified by incorporating at

| east one carbaopyl, .carboxylic, .acid, dri.d car boxam de,. car boxi m de,
car boxylic este{r:&?le PREREST treidlgﬁ#‘ﬁo?P%r &% g?n%g%ﬂ??’ g?(ﬁ%o}f"’fvﬁe, ur et hane,
urea, |actam orSYRAGHERETE, gTUlp 28sbLds—RORBhR £15beTalKkP8Ht 25
conpatibility, e.g. wwth the polyam de. The nodification is generally
carried out by Ewxaciliesgofinprefardietli piplpsiolghefytiele ferh@laadde Wi th a
nodi fi er gphi ch julfiond, | Ralrc9n81 P4 theqahpyesmpdipaBagl groups and at 30
| east one carb 3:__ : Q_ﬁi?allbcl E’lgﬂglgér rRon-carbon triple bond, in
sol ution (V\DAO%I’L{Z? %) ' n ax‘%tg%%u Og%r i’gg, in aatn%as-phase process
(EP- A-25 200), Or*THS{AetHEfeX BV%)TA%TW%%P" PEORS Ae presence of
sui t abl e vi nyl al olrddisd 4pbYrRfyYPheRY L hpechohesane: efartigndar reeefergneg| is
initiators nay @bvere tpr @s2rviddr-bydfoxigsienyd,) propane and
45 1,1-bis(4-hydroxyphenyl)cyclohexane, and also to
1,1-bis(4-hydroxyphenyl)-3,3,5—trimethylcyclohexane.




Exanpl es of0@30{525%2 nodifiers (a3) are nalefic acid, nethylnmaleic acid,
itaconic acid, tetrahydrophthalic acid, anhydrides and i m des thereof,
fiumaric acid, and the nono 40 and diesters of these acids, e.g. of Cl
al kanol s or of C28 al kanols (a31), theg m)no- and di am des of these aC| ds,

h N- ph | e monone | ei.c hydrazi de. O he
Z{;;rrp?Zs V\EI gﬂyéna%eﬁlem?re%?é]gﬁgﬁ P%t?\ns-\)% ny |° ‘1‘5'9?6’(? eﬁn"i'zjre Suitable as

(met h) acryl oyl c%&i‘!PGF‘éeFa% (aa@sprséererm%(}%zssgn 1w the eeppbrf@Tboprtesed in
t he nol di ng corplodiispbarobfAt lae walknis oo bsspherdal &bhpmapaiyieri.ed

pol yphenyl ene et her obtai nable by reacting 5 al) from70 to 99. 95% by

wei ght, psefer @iﬂ(:afbﬂ.@”ggﬁyc'f_hrtb%nggeQ%wﬁe"vﬁkgmhedﬁlnaa KRR infaln

pol yphenyl ene eldicy; ;82 {99@?&1}’ y"Eh80teodt:Shel eon { ogmto to 20~
by wei ght, 220 | %g %5 0D

wei ght, pr ef er a1y mlbai?ad £ ’2 8- t?ff‘]wé’?% Phs?tnolléa‘é?e%né’fcéﬁpound
sel ected from t¥R&sgr I eRfisiopailngompoursisa3tpr aﬁ’?;ﬁnwlﬁtbﬁ%%tthﬁv&mdthree

di carbonyl conpumumdreag¢naiiyc @Engneupsc.ont ai ni ng ani de groups and having a
pol yneri zahbl e doubl e bond, and 20 a33) any nonomer contai ning | act am gr oups

apgf Q«raglblng a g@a&%&s&@i&&%@hﬁe ?M,pr%ﬂgnaﬁaréf&m §s§m‘a}t@b‘\i VEL
" Y Hob Vlscosj‘% g a8b ISR tlhg8 {)?% fr éf’)p?%c 2l‘)l""rfor

where the perc {Etagﬁ g
from0.5 to 15 e%*r’a?o -G 2%15 FOFFSEPPRAS tQuiaPaBIer &9 iNtge6R1&Readi ng

assenbly, such Wsightt Wi n(wedgbl exeragsor of36ramhd Owi0RYP| be o2k ,i0dOpol yrrer az)
is prefet@ably tmrdferebhypafrdyd @owpoh tdhe0pobgphenyl ene et her used. Exanpl es

of preferred vimd &bﬁ.@ﬁ&ﬁd)lis RE YARE SESOMAL bk ekt p32 BOl ypharpybene ethers
can be found "bx‘efb%r@!? ?gaﬁgg;%%gr aph by 4 abisi, pp. 224-230 and
1 C

245. Free-radi cal |n|t|a ors a4 may be nentioned are: 40
di (2,4~ ||chlorobenzoi % per oxi de, tert-butyl peroxide,
di (3.5, 5-tri met iR ROXERRTPINGtER) M3k, FATdEXamPLaw RSy PTERRERE &, rapaiamoy |

per oxi de20 dj pr dgieoiy-Pherelsividéh dhergensy inpthexinter fieeial prtodess, or

per oxy- 2~t hyl hexiaat ehosgere humt yhe plesmgetieet Bypivtat dreceser (kriny bs 4bhe

per oxyi sobut yr gdyaidlink - gk odest);, th&":ﬁ?"e@é}i dase XHd ldeBL Ry Gxhileeligxane,

tert-butyl pero g%@pth}oyﬂe Ca%%gg tae'icthHtﬁ(%rﬂx%r Oéé TP?'; (02552 15
¥ pet o

3,3,5-trimethyl exoate tert erace ate ert enzoate

butyl 4, 4-di -ter];’tprl‘j’tﬁ’f:gf1 Ber gy ’?eownz A G JEGEEHRT
di cunyl Peroxi & PP&Y 1‘b’£ﬂ%ﬂ°'~"’éﬂ|ﬁi}‘?“Wﬁé}§lng L"~"1Y'~’—“’=‘I’b°nates Seer for

1, 3-di (tert-buteHapelexyPBap38pYh) b¥hzene, and 5 di-tert-butyl peroxide.
Mention may al so be nade of organic hydroperoxides, such as

di i sopropyl benzgnapiesoby HGRALYXI @keaup%?fa@nm&rsoa%ogql@l@ol teliabptyl

hydr oper oxi de, i TRLYhoL Il SYOT PRALOXLIR. o PAVAeRRRE, NgoRET OXT de, and

hi ghl y- bﬁ@nChe n@etrameé%yl%ué#%%p enol, as in DE-A 28 42 005, or

monoalkylphenols, or dialkylphenols with a total of from 8 to
20 carbon atoms in the alkyl substituents, and in DE-A 35 06
472, such as p-nonylphenol, 3,5—di-tert—butylphenol,
p—tert—octylphenol, p—dodecylphenol,

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



10 - _ R4 ROOBDH/52552-R2 15 R6 R3 where R1 to R6 are al kyl having from1l to
8 carbon atons, al koxy having from1 to 8 carbon atons, aryl, such as
phenyl or napht hyl, or 5- or 6-nenbered heterocycles with a ~ 20 el ectron
system and with nitrogen, oxygen or sy q)ur as het eroatoms The substituents
thoR6mayin grn hav gubstlt tlong ;lg su Qﬁ

car boxyl groupsSPcHPEx i %MPd‘t Sr% §8Po 7€ RPGVFETPAMYS §PBups,
thiol groups or tBpdXrR9EEEPSE tEB@arPﬁleégan“t"f%éoéonpounds are 25

2, 3-di net hyl - 2, 3-di phenyl but ane, 3, 4-di net hyl - 3, 4- di phenyl hexane; and
2,2,3, 3- tetI’apheﬂyészﬁlﬁlﬁeblé’adidﬂphi\lealtbYApI‘x,&fJ.thl‘ edy ped \eiyhedeart hers A)

in the Molsdi Ng 3o LHARNRS bbbl pEStH dalBohVEN! PR rar ShoReHeN8ds Pyeddi f yi NY

with malefic aci fi Y, .ol et hers
of this type pr eg%li%de ﬁgggpgntq%cﬁg 6 ?a fHP? F&om %Lrgafi dégg%& 12
particular fronf%l® Pita obias bend sapiEhy LI @oHg an%%fsl}regeahﬂe#emdégﬁee of
modi fi cation of ubkes pdlofpReryremndesppde, refrransegeagrkd Madgeatriiifed by
titration with basets tnd@rAi het t8lgas conditions. The acid val ue generally
corresponds to the amount_of base in 40 ng needed (according to DIN 53 402)

to neutralize 109h@1.f sauﬂ%iq?h@%%l%%r%ﬁ‘@{eﬁhlﬂ:ﬁ' Eyc U 1GR 1254 DELI as

acid-nodified in XY eneho r, GO ynmers 45
0050/ 52552 16 Pm?rﬁcr’rnéerrs uggtfhhav eeenagg nObV\e)ndel rTEP_‘Ig)t?’os%t %g%skl | I ed worker

and are described in the Ilterature These polyrrers very generally have at
| east 50 nol $ oft5is ediwor PAgSilIR (0 gariace iskbppohed Wighl phepheriedi n. The
honopol yiisr s ar eMgererlyichybpnaies ed biipotymeearei agnfexrairlldghyeei lable

tri oxane, prefem&l\ygdy@rt bgtprﬁseemd@ﬁaﬁylgpﬁ@ gr@at al ysts. 10 For the
purposes of the invention, conponent A is preferably polyoxynet hyl ene

copol yners, espgcg}gl I yd t hose whi ch, besides the recurring -CHZO units,

al so have uf'to 3 preferably from0.1 to 20 nold, in particular from
0.3 to 10 15 nol d, and very particularly preferably from2 to 6 nol o, of
repeat umots R2TRS polyapides-of R3lenRelRungirompoRitionRAL ithdepryritiiny of
one anot her, ar gehychldgehavaSa Glibcaiskiyly mumbdeal ofefirsm bt itioused ml Ay, havi ng
from1l to 4 carpearedtdy1s, rabd R itd 208-mt/HeLrerlded|iky b 59 strength

Cl- C4- hal oal kyl g, g%&f%&ugsg BRI B8 Ok s/ S5PRDELND I YTELOVIANC o

group, and n is (;s) ese groups nay be” adv tageou y |ntr03uced
into the copol yfrer r%’y n -o‘penl ng 30 of cyclic ethers. Preferred cyclic

ethers h#Pe the formula RR RL- G O35 RB - G ( R5) n R4 40 where Rl to
R5 and n are asPdeférmuteabeveiveverio epmaeyysis lidde, ongangirphays exeanrises, of
et hyl ene oxi de, wptppyd R 1ar 2wengite (vt enerhge) oxf dey ledsy| 80w ,1.e3gxi de,
1, 3-di oxane, 1, 3zdioxida@ @Rdud mrrank@X8P&N 330CY8! £ etsher g, 184d3l,s0

| inear ol i go- an1?6"§’4‘°80”335§1 %hzaé,lﬁ%é’é" oxQl 3ng, 45,9f 3Pgbydi Axepan as

COI’T'OI’]OI’T'E‘I’.?‘S0

Examples of these are polyamides which derive from lactams

having from 7 to 13 ring members, for example

polycaprolactam, polycaprylolactam and polylaurolactam, 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,



0050/ 52552 @B50¥E2B652uitabl e conponents A) are oxymnethyl ene terpol ymers,
prepared, for exanple, by reacting trioxane, one of the cyclic ethers
descri bed above and a third nononer, preferably bifunctional conpounds of
the formula 5 10 and/ or CHZ- CH CH2 Z- CHz- CH CH2 O ~ O --~
Z~_ OOOOWhere |sach CBaIkIeneor 15
C28- cycl oal kyl efle % W@PEW erﬁ?ﬂ‘dﬁ‘&? ang tziﬂ s%e‘g%“’é’p HW%‘}/pcﬁnﬁl'ym de,
di gl yci dyl et heRR@rkr 2didét AePBLIRGEYE LPPBHY YIBRIPAPF - conpounds and

f or mal dehyde, di oxane or trioxane in a nolar ratio of 20 2 . 1, and al so
di et hers nmade fpoedekreal peiygh:;désdyah:ecpanmmdnaﬁﬂyleﬂaﬂdl@ﬁmaae al i phatic

di ol haviBg fropy2yiekathetay DO ARBBMI GO ariK PR Ea f@ieﬂ!‘tﬁwchﬂé@ et her of
ethyl ene glycol {4 t%ne rtjl ﬁlPPtmd' 2Obro %o;?‘t clebebanedicgl o5

1, 2- pr opanedi ol br ri [0 nen rely a

exanpl es. Pr ocegge‘é ¥ ef)%?rl SEAB WoHHE- and copol ymers described above
are known to the person skilled in the art and described in the literature,
and further det¥ehsicar maglalsersf ondesopepdlyanidesestdinéde porfetampde,
pol yoxymabhy!| enpy cepmienstng haveiielihobgr 410 Riishohdflid east 4604 and

mol ecul ar wei ght s NRIORERBYESARR) (MbA-4 N rwgsaéa{tqranfigggcé@se?é(%ogoo

preferably from ggo td% 35;(1%)2%5}(3%(&1“: ﬁff caurlear vvﬁl Cﬁr(ﬁnceEEs g% ﬁg’s A

end- gr oup- st abi P yne S ave

ends of the cha1"3’ﬁsA e2Lonforterd? 234 USféH: RESPHE parti cul ar al so be
products which still contaln a relatlvely hi gh proportion (generally > 0.1~
by wei ghttp of thelymiidesunbtairiablier byt copslynE€aipongntve ©r aonde BD)f hdvee
particularly exepbientintibabll| maridi@ra¢t b®MmiditudesCoEderP@ryagyaet hyl ene of

this type if thgy; nﬁd%eflhxﬁ%"&etsfirfeﬁem%ﬁéoﬁé@%hé/:.l@réﬁsgr geitéﬂht he
m Xi ng process. 050/ 52552 18 5. Thernopl astic pol yurethanes O

sui tabl e thernmopl asti cs which n]gy be nentioned are thernoplastic

pol yur et hanes ( romaligCRQlyapifRs owWigsen t1{3mang contepp. b8 & O¥A7, and
al so EP 0117 6B45% iRy Weghbl corefieasblyirkesar O 381 by |Weishas efor yampae
m xture wth POWasn-608p@nentnyl)an-6., 6 Féif T heravieheal sopbrasienc patOiddleily

sui t abl e- - pol yneasahtigebuBbysde srent pogegds are pol yol ef i ns, such as
pol yet hyl ene hono- or copol ymers and/ or pol ypropyl ene hono- or copol yners,

f‘gd al'so pol ykeppnes Ry’ &8 e eh Sef K998 355 Hd NSbmoph ashl ¢o)» and
25 used to prepare the preferred semiaromatic copolyamides
having low triamine content.

3. Polyphenylene ethers

30 Suitable polyphenylene ethers generally have a molecular
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



15 particuleos@os3y®sder sul fones, polyvinyl chlorides, poly(nmeth)acrylates,
and al so mixtures (bl ends) made from any of the ther m)pl astics listed
above. . According to the invention, the thernoplastic nolding 20

conposi tions corrpri se, as corrponent B)l,z from 1 ppb to 5% by weight of at

| east one poly hy enei m ne ho rr¥ 0 § X/gt hyl.enei m.ne copolélrgarom The
proportion of B)"1% “BFEFERABTY Pr gt s ce m £6° 1% by "vbescg I g

particular fromd @& ¢P po%“i@@bfﬁﬁé?ljﬁ? Y 'ifﬁé’g‘eod%ﬁ &% e BpaL g d’H’dt &8 ol di ng
conposi ti on madeardsciudem fgon & .BP. tThe. & el , ppeasuredopm acdrb? Faresgper
billion" and " psy tweipght sbdlddion’ ihesphsidferyat Fos°d.he purposes of the
present igvention, polyethyleneimnes are either honb- or copol yners,

prepared by theypr %%%a%%gy\ﬁglkggg{;{ﬁgle%&9nA 3 Eeﬂﬁ.ﬁary%‘l‘ir sbNgng

keyword Aziridines or ol yners
are general |y GHASEREEFEBYY FHPREFF %@%@ﬁﬁ-&ﬁe?%}én@a? ciding in
aqueous or orga?ﬁfélosgllﬁtl?%wti%e@héhe‘so%ﬁ-esence of acid-rel easi ng conpounds,
acids or Lewi s acids. Honopolyners of this type are branched pol yners which
gener al | yocont agubgyiitiehys WweixeNehayybantbritdbhbar ys ailan@1gE Oaks Halogehat i O
of about 30% 4023 shBR &M S1lcRYhE Ofr Hrdmife 2P élﬁ&l]!pﬁa\?ﬁﬂj geRmr al ly be

determ ned by 13C C 0 d a rably
conmpounds havi n{;‘%o Z'Jt\ll‘\éllgrggﬁ %w%s %B& p?un%} & Hggf ﬁjﬁﬁ Egﬁg%omeeerdg whi ch
may be nenti onetFas A& NaRPREISY étQF‘ky?EQTe&IeéiﬁVﬁe W'nﬁrf’?%]m 24 5’“%
carbon atons i nThehaldvkyFegicalsdmes| 1n pruaie hape ysershitagéan 2oy falegens
propyl ena8i am na&ton&,hencBuag ecbﬂ@moemmrtmm\mee ahr diyhyl agétoxylngreup.
triethyl enet et r g¢fidie exbpl@etdyy |pRRERBId AUV @i tdepEHHecBLkEXPT NE,
tripropyl enet etﬁSf"é@é}.%.’bl RO 095% o201 é%lﬁb%?ﬁag%ﬁé/' &Rt bhafy € either

am nopr opy! ety eeaTLpSs A0 Rl SRt OBl SRy LeL IRl aM A or by atis

Pol yet hyl enei m WedUsta aver

(wei ght - aver ageJr iPs- rSﬁPﬁbU“qr(? :?foébf ntpPBFE?]a"blafef Fgﬁ?Stha@l? 000, 000
(det ermi B8d by ¢ightcopedymers mf) 2 ‘Fhélmﬁ!‘@b’d@h?yol andsO 2555 (at 200) is
general |y within,3le-tringehfIgranbd0 1o 2000F00oukss, glsef posbibhle tomde00
to 100, 000 rrPasml,aQrI@tsth 814 fclaing pgiy@{é}wllgagl atmes.are crosslinked

pol yet hyl enei m nes-obt ai nabl e by -reacting pol yet hyl enei m nes WI th bi- or
pol yfuncti onal rossl inker s, havi as_functiaonal grqup one

hal ohydr L. gl yERERBEERTIR HerEoareldn B8RRe et B Rey o FBE-E 0,
Exanpl es 2&hi ch W%lﬁ‘éﬁt i Bave] defectsi ahing £5ORyidg rPreHﬁHatmn

bi schl or ohydri npeedesss §br pekamnilieythnee lassalibefaby rifpifteoat2at o 100 units
of et hyl ene oxi Hecrodlecudés @Hpyidenel®9d dagsgand al so the conpounds |isted
in DE A 19 93 17 20 and US 4 144 123. Processes for preparing crosslinked

pol yet hyl ene| m fr

publ T cat g Qﬁéaﬁgg@ﬁ W % %*g”%%b BRI L WA e

pol yet hyI nel mi REWPaR g W u‘f’trﬁ’ @Om?ﬁl’aa tpﬁ’&y PEFt i TF a§Eht CTREEHEr e may
be any compound@T ifiteh SERATRREEAL W ERLEPLE Am & O8PH RVYMEREN6CHr oups of the
pol yet hyl enei ni AesNoshaiy, aBleck Tapodimens), apenBslndiqadeadssBresnr 197&pari ng
grafted pol yet hgh&rei mlaessay eedlguhed—Pol yoerAMEEbiBilYi tyf,orn9eganpl e. O her

sui t abl e pol yetP ¥! eneinigegs for the purposes of the invention are ani dated
pol ymer s zgusual 'y obt ai nabl e by reacti ng 30 pol yethyl eneimnes with

car boxyl i c aci ds el r st e rides, car boxam des, or carbonyl

hal i des. Dependf ﬁ Ygﬁn%fetéﬂﬁ *§af&8 nitrogen atoms in the

pol yet hyl enei ni Be %P?alwlﬂﬁér%]déréaew%% fRY’ subsequent |y be
crosslinked usi ngly ti& eddpbennkelr,4—phanylered etherijs preferable here for up
to 35 30~ of thgonﬂncs—fdumeth@:qs-ﬂ @—prenyletri edhesp, that there are still

sufficienfp pring (y_quegﬁgpﬁ_cp ﬂbﬁf,pégggl e2hep®, avail able for a
subsequent cr os g‘ C&;k Xyl y enei m nes are al so
3'%%3% L _e&b 39’ f{e% 189‘& ﬁ*‘%

suitable, and a e 59 onX elmne wi th ethylene
oxi de and/ or wi PRIBS e o§<1f P8y —ty ?ﬂ‘és% exyl ated pol ymers,

too, may be subﬁ’éhzu(e?vt -ﬁlélf"é@%q"r]nl@e@henylene ether)r
poly(2—-methyl—6—phenyl-1,4—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



Pol yet hyl en@PADPA8258@nt ai ni ng hydr oxyl groups, and anphoteric 45

pol yet hyl enei mi nes (incorporating anionic groups) may also be mentioned as
ot her suitabl e polyethyl eneimnes of the invention, as may lipophilic

pol yet hyl enei mi nes whi ch are general |3 0050/ 52552 20 obt ai ned by

i ncor porating I %'_ﬁ19¥915§_cﬁ[ gg)ﬂle}r’ﬁlneca' r&@%&&b o ' USRe

Processes for S NOWN

skilled worker, p‘& t}efn?’ Eth‘:éT’ or & Bﬁﬁe%‘ét?g'd'rt?‘ef%sgg&e aflt)}ﬂ'h%"i‘vjdbgt z§FP§‘ in
this connectionl B A CEERPBNRIANG) fPReewMRIieng conpositions of the

i nventi on conpr psky (7,6GrxdAmethy b-124-phenplayie etpeeferably from 0.1 to 1~ by
wei ght, amsd in palﬂz:wl_aﬁetnpmp,.@ph@npléfe Ryneejght, of at |east one
sterically hindgg ZaIHeI%ﬁ EOM,_lp& }%rfyq@ngxggpép)s of 10 conpounds

whi ch may be us of 't R R 15 R where 20 R
are identical gg%ﬁ’&f_er A °p|yraia’l(: TR eﬁylegeh gli’%rdén or alkyl, and A
is an unsubsti tH?%‘G‘%rﬁ—Q&BE?P led-PhBRY NG 9EBET hentf&t ed al kyl ene chai n.
25 Preferred coppinehted:hBl—6reraiyli-tat+pkenyifene ether.

2,2,6, 6-tetramet hyl pi peri di ne, such-as:

4- aCEtOXy 2,2, 6G§af€“db%6&§ﬁ¥f§”d&ﬁ@ Qkaﬁ 'olyphenylene ether and from

4- st ear oyl oxy- 2 & pe -
4- aryl oyl oxy- 2, gg%ﬁéaaﬂog?r %ﬁeﬂ}[g rﬁquer%{él n{hes sifrene, a-methylstyrene,

4- et hoxy- 2, 2, 67 6S¥ P RFRERST P girjEene, are also suitable.

4- benzoyloxy 2 2,6, 6- tetranethylplperldlne

4- cycl oh@Byl oxyFene: idrglieed o modifipdrpafiyphenylene ethers are known per
4- phenoxy- 2, 2, 6sé; Ge it faomt olpigeeoRd86e, W3S 87/00540, EP-A-222 246,
4-benzoxy- 2, 2, 6gp-Aet3amebhyhddi f3en-d58€048, and their use is preferred for

4- (phenyl car banﬁyjzgjgz %%g{l%}?agnrg?ﬁgpg% fyl piperidine. Qther suitable

conpounds are bi's pi peridyl.) oxal ate, 40

bis(2,2,6,6-tetranethyl -4-piperidyl) nmal onate,
bi s(2, 2, @ 6- tetPﬁh%ﬂWﬂﬂl-Aeﬁ E@}ygﬂﬂnylaagp%&QQr a;) is usually modified by

bi s(1,2, 2,6, 6- péncermsraringi periepst) osebeadionyl, carboxylic acid,
bi s(2, 2, 6, 6-t et aangdiide, 4cprpexdntyie), befﬁﬂﬂﬁdtmbaIEarboxyllc ester,
1, 2- b';(g g 6, 65844 anlaﬂlﬂBF“ﬂyHng RYNCox42oline, ureth

bi s(2, tety t hy | éne a , (1
rethyl -2,2.6, 6- Feia “-lacté 4P inﬁf.iﬁ ghoad fo dishhanel e
tris(2,228, 6- tef?’&?}aettrgfeﬂﬁ XY pﬁgeﬁfw % aTlgeS tricarboxylate. 5 Q her
sui tabl e conpounds are hlgher-nDIecuIar wei ght pi peri di ne derivatives, such
as the pol ymer Bhediorbtflightieniimtgenerahly carried out by reacting an

4- hydr oxy- 2, 2, 6ufimé@ifriadebbYypHerfileaei 8tneetd1an@lth aNthodifier which

pol y- 6- (1 1,3, 3c5§£5ﬁmetatayh9awlameotﬂe Jbviehb ATl Sfea Grhph (£nd dt 6-tetra

met hyl - 4-i peri gégy% dd § ar ble b b rh 1
1 6- h d | é] t(i blonlﬂou e o] carbon- C one elpne
SR AR TN Fn) AP KA i

articularly hi
gebacat e. Cgrrpoaﬁﬂspl’lﬁset IEFQC‘P%e(F@r-é—Bén%Q#)Ol | ¥nakke I%I’Ce vhe¥e t he nane
15 Tinuvin or Chppesriater éyi siieerpeesenae emfarsaiohble batmilgyoladic
polymers or impact modifiers, and free-radical initiators may
35 be present here if desired.

Examples of suitable modifiers (a;) 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 (as31), the mono- and diamides of these acids, such as
N-phenylmaleimide (monomers aj;) and maleic hydrazide. Other
examples which may be mentioned are N-vinylpyrrolidone and
(meth)acryloylcaprolactam (assz).

45



Ot her partiQ0b@rbsg5p2eferred anmi ne conpounds C) which should be nentioned
are Winul 4049 H, 4050 H and 5050 H from BASF AG 20 25 30 35 40 OC/ \
- NNV HNN~-( N "NH~-NN~\V/ COOOH ~ N(CHZ) 6 N G HH3C
1 /CH3 HgC CH3 H3C N CH3 H3C N CH3 H H4Wvinul 4049 H Winul 4050 H 45

0050/ 52552 22 - N~ 0,5 (C.H2)17-21 H3C 1 'CH3 CH3 H3C H 10 _
n Winul 5050 &,%‘T\Aﬁ%ﬁlggéﬁ?tﬁ)odﬁ(se\?mé%’et%e oL rlggt%?mg%éﬁlgnisogo onent Dj
the ol di ng conpB&ER5I0Rs 1B PIHE AR Ent | B ifdPdc BRPYRREDYLEBf BLheF 70$ by
wei ght, pref er apptainaddeoby oreg@tibyg wei ght, of other additives. 15 Suitable
sterically hindered phenols D) are in principle any of the conpounds having
a phengloi Ex str F&f)urfrcﬁ!ndlohﬂbﬁ' 99, K3 bRAGLI G, tgﬁflelﬂérggpypfﬁt&libbes pz???ﬁ' ic
ri ng. anmpl es o PAUNGS; Whose cu ef.err e se o e
fornul a 25 30 mhere:gég% R%ykggléﬂk, orUgh dmnddi¥i8G S lfgheny 21§ ether,

az) from 0 to 25% by weight, preferably from 0 to 20% by

weight, of a vinylaromatic polymer,

10 . - - .
a3) from 0.05 to 5% by weight, preferably from 0.05 to 2.5%
by weight, of at least one compound selected from the
group consisting of
15 asz1) any a,pf-unsaturated dicarbonyl compound,
az;) any monomer containing amide groups and having a
polymerizable double bond, and
20 az3) any monomer containing lactam groups and having a
polymerizable double bond, and
aq) 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 a;)
to a), 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 a4) 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



Rl Rl and Ra050£525%21, substituted al kyl or a substituted triazole group,
where R1 and Rz may be identical or different, and R3 is al kyl, substituted
al kyl, al koxy or substituted am no. 35 Antioxidants of the type nentioned
are descri bed, for exanple, in DE-A 27 02 661 (US-A 4 360 617). Anot her

roup of prefer er|c hi ndere derives 40 from substituted
genzgnecafboxylégﬁa‘r’i}t ghr?’%‘a P ura?e%' ?S’ﬁé’%%ﬁ‘iﬁ%%&%’éﬁ&&é i oni ¢
acids. Parti cul%ﬁq}%ﬁnﬁPé rrl%}btyc,loﬁpéuﬁﬁstelﬁt‘PHFXIE‘Ffé%’@’Vl‘?é?éat:%e fornul a 45
0050/ 52552 23 R Ddd—teRtHmty lpeCpRyOpzaneG- OiRamy)l @e@idRide CHZert—-butyDH 5 R5
R8 where R4, RScunyl pedokede, rndepandestd sbudlylpetoapicidpebpy 8f eefzbnCy- ah&iyl
whi ch maysin twﬁﬂ_ﬂa&\ee.bﬁapft;séﬂétmee (@énﬂﬁﬁﬁshagnflég Hehﬁaeeléf%xfe_;la

group) and R6 | atc

car bOﬂ at oNns a ?LE&% igﬂ E.% d%laé:!)p(i‘%#)ﬁ Qené’g%e onogyéxigrpefrox1§%

compounds  of tfﬁ%? ﬁﬁﬁﬁ?@ﬁ%? eoHEe L iz hyd €939§9&$ depPaiethyl cH3 H ~
- CH~CH2- C- O GHe.agHpyer epgoxdide., CRmiip iganeohgdcppe g ide, @ 20 CH3 CH3

(1rganox 245 frioighQiybbrénciygd adkaCkls of Hle sCrudtife O O CH3 CG-CH3 CH I Il H

~~-CHbiz-CO( CH2 ) 6-OCCHZ-CH~/ OH30CH: \ CH3 1 ~ ,~ CH3 CH3

CH3 CH3 (Irganox 259 from G ba-Geigy) 35 The exanples of sterically

hi ndered phenol s whi ch shoul d be nenkfonBY are:

2,2 -net hyl enebi s(4-nethyl -6-tert- butylp enol ), 1, 6-hexanedi ol

bis[3-(3,5-di-tert-buty|-4-hydrgxyph@n¥J prog onate], penta 40 erythritol

tetrakis[3-(3,5-di-tert-butyl-4- hydrExypnenyl)propionate], di stearyl

3, 5-di -t &5t - butyl - 4- hydr oxybenzyl phosphoha

2,6, 7-trioxa-1-phosphabi cycl o 2. 2. 2]5ct 5 yl met hyl

,5-di-tert- but‘yﬂer% &ydwwhméogima ’ir?ngr

g, 1 to ?rbon atoms,
2.
3
2
1

Zgih;S;gXSUt%g xyyﬂ59§X5’f¥E% 1 to ' Sarp yﬁ%oﬁéglgraiy such as phenyl

5-

(

- hydr oxy- 3", 5°% diBRERY L bIR%Y 135h &Ry F yReuRenear BBEPERANCIESoVELD a =

, 6-di - égt but§lectriepdrpXberetand phthotitrogen, oxygen or sulfur as

3-, 5-trinet hyhéyetoatbms s (Thebstibst btierns R - do IRAAmay yixe ntayn) hengene,

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 invention 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.

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



0050/ 52552 @@sa/825%52t hyl enebi s(2, 6-di-tert-butyl phenol),

3,5-di-tert-butyl 4- hydr oxybenzyl di net hyl ani ne and

N, N - hexanet hyl enebi s3, 5-di -tert-butyl -4-hydroxyhydroci nnam de. 5 Conpounds
whi ch have proven especi ally effectivggnd which are therefore preferably
used are 2,2 ng nebls 4 rreth | 6- t t but yl phenol ), 1, 6- nedi ol
bis(3,5-di -tert® (Eﬁ' yFﬁ) wd‘nﬁ%é ¢ e 5 155171 worker
pentaerythritol a‘t%tarrékidﬁer-'(%e Agi *heriiYRRAFUrE. hydr oxypheri yl ) pr opi onat e]
and the 10-1rganox 245 descri bed above from C ba Geigy, which is

particul arly surhedd polyhbes araxynigenpr £5BNthadt hbeladd 6x%i flant of D), which
may be used 'ndté/éMInBY—@ﬁzdiS uﬁttgum%he%emaw%cmym@? LRaZs, by weight, 15
preferably from0.005 to by wei ght, in partlcul ar from0.1 to 1~ by

wei ght, based o 21 totg t of the rmldln gB’IOSItlonS A to O).
Sterically hi nd"é e PRERGY SR I’? AG0e" ]éi/é’ﬁe Lymepl zid\dant ageous,
in particul ar whernedsiebyde ner d@ll@#agﬁamnqﬂe;ab Yst@rﬁ@epms@ﬂmq wfe |ight
over prolonged pertakde, chhakywsms.cases have no nore than one sterically

hi nderedigroup in the ortho position to the phenolic hydr oxyI 25 The

pol yami des whi cﬁof%ebguyﬁggb@%ﬂﬁeomal% aL&m \Mt €l s Sere fdiSb Y. be
made of partly c(rjyyoxg or_ex

eER 1ene R 1%“1.s g @e’( ecﬁpé)se icti be ﬁ

in the Encycl opee FebaY LThG COPPANRE S $SBRG IR Vsl 1,°CPSfR WI ey
& Sons, Inc., 19%B eﬁﬁrr?,‘.‘t 4§§12°Th\én+?é‘1'tlarlr§° #YR W teh&0 g8 lfami de here is
prefer abl y bel OPrSRr2p3E, frer] GQodr ttioc &P ama @ ,priaf pariiqu sl tb'mprzl(B-G texafpl es
of theselére pohglfexamd hytenmraiehdar e, predeyhbXpniiday 2epe 6alrdcgnbde,

pol yhexanet hyl epgpeiadeaanedi am de, pol y-11-am noundecanamn de and 35

bi s(p-am nocycl ohexyl ) net hyl dodecanedi am de, and the products obtained by
ring-opening of lactams, for exanple polylaurolactam Qher suitable

pol yam des are based on terephthal®kc B8? isophthalic acid as acid conponent
and/ or trinethyl hexamet hyl enedi am he ¢r bi s( p- ami nocycl ohexyl ) propane as 40
di ami ne @@nponent and pol yam-d@_bage_te& (& ))pepar ed by copol yneri zing two
or nore of the abovenentioned poly sf or conponents thereof. Particularly
sui tabl e pol yam des whi ch may be kpned are 45 copol yam des based on
caprol actam hexanet hyI enedi am ne, p, p' -di am nodi cycl ohexyl net hane and

adi pic acid. An _examle, of Q0{0/ 5 hese is he product. mar ket ed by
BASF Akt i engese“”i’%rceg%fltt%n%lér i %p‘?féq%é’%ﬁp'tf’ nRf £ret @fhearreslt}jlnyfiéiB?eén'

pol yani dé8 are Frereet by byprDhapeaen1iRstitRbehatkyd BRyiRg deomTheto 4
preparation of tadwm psbpan atel RPsisml s€Hdes erGHod, | tn-theakplhement i oned
text. The rati ocpic,thalodllylasubst Pfudds meehy Bénd vdl aacotk pyponpsngan be
control I ed by Vaiyihé%ytllaﬁe NPt Ap," @hlon Uk Gfro® 86 & !t iTh@se0 $ray: bd Ne

P o e & E" f’é'ﬁt% @&d% WQ%%% E ?’%ﬁﬁb
P o0 038 ! Stes FrREeRTd Sl p g yfaqﬁnaie used

can be inproved in sone cases by concom tant use of a pol ycondensation
product made from 2, 2-di (4- hydr oxypheuayl ) pr opane (bi sphenol A) and

epi chl orohydrin. 20 Condensation products of this type made from

epi chl orohydrin and bi sphenol A gre_: gﬁ rcially avail able. Processes for
their prggaration are also known to t erson skilled in the art.

Tr adenanes of the polycondensates ar noxy (Union Carbide Corporation)
and Epi kote (Shell). The nol ecul & mﬁ?’ﬁf dﬁ t he 25 pol ycondensat es can
vary within wide linmts. In principld, any of the commercially available
grades is suitable. Qther stabilizersR*hich may be present in the

pol yoxynet hyl ene nol di ng conpositions of the invention are one or nore

a: kglelr ge ﬁgo ﬁg{%ﬁbf@t@ tSigs gaae& Aedhergé¢ ild Rgoear tl\harrﬁﬁbﬁl may be oo
gly phosp

to 0.5~ by wei gﬁ% and |nn§ar? tfl“%rlggf opcft?l%ég&gmeg g\ﬁg ’Z%’Y based on
the total weight’® ‘gt”t fnLut ﬁ%ﬁw]r{é_gé %’ metal s which

have proven pre;e}-auogapgp *03714%0 ane and 1,3-dioxepan as cyclic ethers,
and also linear oligo- and polyformals, such as polydioxolane

45 or polydioxepan as comonomers.




35 the silio@5@452882¢gl ycer ophosphates are cal ciumand, in particular,
rragne5| um Useful conpounds are cal cium gl ycerophosphate and preferably
magnesi um gl ycer ophosphat e and/or calciumsilicate and preferably magnesi um
silicate. Particularly preferable al kalj ne earth silicates here are those

descri bed by 40, th%: QH fe hébonp)éngggg A) a@%oo%e&ryle%e tggg? y5n12e5r552 26 Me

is an al kal i ne earet artic gnhesi um
X is a number fP’berﬁafegt °’i xaﬂ}pg‘Fer %IV?‘%&HQ?W?’H"”@ 8RG of r'qus great er
t han or equal t%Y@lcpﬁéhGF%bi%ﬁcrrrléﬁﬁoalﬁQ)VeB angiha ehinsbmedsmar e preferably
advant ageousl| y his@chdtiohahetgmppuadadof ogim feamtilgul arly suitabl e products
have an agerage particle size of 10 less than 100 ~.m preferably |ess than
50 Vim Preference is given to the use of calciumsilicates and nmagnesi um
silicates and/or cal ci umsghya-epbRsphatescryd- cagneemym gl ycer ophosphat es.
Exanpl es of these may be Qef/ned nore 15 preci sel the foll ow ng
characteristic val ues: @m’um silicate and magne oum silicate,
respectively: content of CaO and MyO, respectively: from4 to 32~ hy

wei ght, poef er abhg/d1rom 8_to 30~ by wei ght and in parti cular from12 to 20
250 by weight, ratio of Si02- t[e_Cafe”an /Si\QLLQI respectively (nol/nol)
. from1.4 to 10, preferably fg npartlcular froml.5 to 4,
bul k density: from 10 to 80 g/ prefer?;tﬁly from10 to 25 40 g/ 100 m ,
and average particle size: |ess than 100 ~Lm preferably less than 50 ~. m
Cal ci um gl ycer opREHFatlésd aFReHEG e RPN m%ergb%s@ﬂapesceﬂaéé‘pié%?m y: 30
content &b Cal @ﬁdlehgﬁlqaéléqyéenewl y: above 70~ by weight, preferably above
80% by weight, residue on ashing: from45 to 65~ by weight, nelting point:

above 300C, andp@é/ﬁﬁ% H@ﬁ&ﬂhecﬂseo% ZRis | 832 Bbenedd MeMuiRifiRiAbl y | ess
compost rons 1o SR Y Al e B e i
pr ef erabl fronf ﬁa t;gec’u P*ahd n tﬁa‘f’f‘?ﬁ%lﬁ} YFLAEAT L ©F 0. 7

[l acuna] 2Vat | edst lon@ndsgéso gHeihpge midesfirgral etPbrofugdHeidnt é-‘d’“‘&PPbﬁatl c
carboxylic aci dandavimed Of omn Jk( iphatfc cdrddohaztiogsfrqn &f épadlgarthoom 16 to
22 carbon at onsatathd,h fpel ¥oample thet BighidildgledtRét Pttty désd Alyeoar,
ZP‘OQES Q?V:Mn?hfiOzfﬂt%ttaﬂeé;@ofarlb%lil-rbﬁ’c%@dldlr efen a’eltJHuQ'Ehgdle carbon 45
0050/ 52552 27 THEC 3"%@’ fiol aC| chié "C}M""%eg at}%é“gf‘glg‘léx erelléfs whi ch

may be mént i oneﬁe‘éreé‘aﬂﬁ?ll Pgoni ¢ acid, pal m t| c aC| d, lauric aci d mar gari c
aci d, dodecanedi oic acid, behenic aci d and, partlcularly preferably,
stearic acid, cRpsdessasi doarpteziasdngoﬂharﬁmoachdd(@opolymers 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) My 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 m xture o006aY52582i ds having from 30 to 40 carbon atons). The aliphatic
al cohol s may be nono- to tetrahydric. Exanples of al cohols are n-butanol,
n~ctanol, stearyl alcohol, ethylene glycol, propylene glycol, neopentyl

gl ycol and pent aer yt hritol 10 -and prgference is._given to glycerol and
pent aer yt hr%tol The ghat C]rY nﬁ13 ney be nono= to tribasic. Exanples of
these are s earwealfﬁ‘or? s LR ENEECERFRES * propyl enedi ani ne,

hexanet hyl enedi am ne and di (6-am nohexyl )am ne, and particular 15
preference is gPvesr tseisehye erhafimepilast tgrl whdgchnpan e nedtaanerk are

Cor r espondi ngl ythermedpdasedc esd pns-egndnasn (Pwsar, eagl deerrdbedi s ear at e,

gl ycer ol isristeﬁﬁﬁialse@bylaﬁwcﬂmmsugnﬁi sheahdss Ellayaenokes, for

monopal mitate, glyearol rhril a&geag,gthl Y a QB@QP% N3 & Aleyre with

pent aerythritol 6 trasteara o] pOSSI e to use m xtures of
different ester8r2%fCHBE Pt d¥ers with ani des conbined, in any desired
m xing ratio. O her suitable conpounds are pol yet her pol on s and pol yester
25 pol yol s 6hi chutihar ltbenmestastifised with nono- or pol ybasic carboxylic
acids, pneferably fatty acids, or have been etherified. Suitable products

are avail abl e copRgF Cs!uffilt|a}:51e*E ﬂlﬁ?é%gpbﬁléﬂ”&la@ bEPnd S dic@mhienkel KGaA. 30

Preferred ether fr o h e i nula
RO (GH2 GH2 O n ?_Sf'g ‘é‘iqs 8}@%@152%3;% XL{%Q <§B‘ %goh_] %é%‘?}d/%
nis an integerP %Oé’ry Fﬁﬁ EaF°P YELg, |§n‘5aﬂsl°cé°|°a?' ?/t ¥rer abl y a
saturated C16- cnelxeﬁytlynal EE‘F@TS v(nkt“ﬁwn as gif, thprappkantdceomereiidl |y from
BASF as W&t ensoparflicilas0polyetheni duhforenpeoilyvomgl afhlivmédesvent i on may
conpri se from OpbDy Grethy avey Uies PaalicaBdd nifktared. (Mllerde ) Smady finglhy

particularly prggegrag)laﬁegﬁgmg)spgcst 9i3ced®YantRieght and in particular from
0.05 45 to 1~ by weight, of nmel am ne-f or mal dehyde condensate. This is

preferably a crossli nked vvater-l nsol ubl e precipitation condensate in
finely di vi BEECTHE tPhEReIENtAPR o e th@ﬁ@ﬁ?ﬁ%@f 38168539 m| dehyde to

mel am ne 20s cpreositailong cempyise): ast gommpnent; B) pafxam | 8PPf A% DY 1 to 2: 1.
The struct uweiglit cohdénlessts afe pbilgethylenznoipe drespedyher dheir

prepar at i onpai petf3RdelifnibE- c‘bp%ﬁyﬂl@rzoﬂle prépertDdliory B 0P Qstdfie@anlpf t he
i nvention mﬂ‘oxﬁomﬁdms fiQ”BP w@%}i‘xt Jd“l@iyp‘é'?’cﬂmlarpﬁf%ﬁr@bd]}’ to” @M §. 001

to 0.8~ by %en? nede pc?a%t-:[a::))calil'ea%aseé) on tgeF;n Sclpilbnlg COMB? r2)n mafde

nucl eatin conponen e nu agent s
are any °‘Bo‘h’pd‘t§’n8§ TRe teXgfipPRP rﬁ}darﬂpﬁ‘em%%niﬁa&fcé PﬁBrWI&BHﬁoﬁ%
such as bordnamﬂ riedemisiion's respgaehtsly-e. g. Hel i ogen Bl ue (copper

pht hal ocyani ne pignent; registered trademark of BASF Aktiengesellschaft),

or 15 branched o WREyBBESYS LRSS, py\ewﬁt ilmvbhesensrlﬂhlyeeﬁpyén&maée 8re
nucl eating @GLiQn holdl C;knccpﬁ{lé?ngilé épa‘i%ﬂd ?\/g @é&éé‘gf%qfikgﬂﬁd I's

a hydr at nesi um [ cate or.mul S14010]  or
My04Si ozﬁ%o%%ﬁtm“ Re ’%dﬁfe ke ] i e§t & afid Has a

triclinic, HEmdcI4 2@ 68y F%rﬁi‘ia(‘,“l’&?ystal st ruct ure and a lamella

appearance. O her trace elenents which may be present are Mh, Ti, C, N,
Na and K, amideshomopellymbes Gitegrgenpsabhy diebadnbbike b;eg:loagmdrbayirfd uori de. 25

Particul ar BERyEEIGA nkS (gkVeikine)t b Rk bal érddhiehiseudh ah the
particl 6‘63? E@éséﬁ&e %fZQC%”}el &iR8’ &6 d‘%m%' z€y {fﬂiéé rdrblﬂewé‘ dSidssual ly

determ n mentalo at si's_a

o T oooy il ap s T pE ol Al ke e KA LS widen neraits <

DE~mi3-~ byvveF@HFaFl‘ d?fd-&‘?%'yofs‘i?ﬂ apr%“dar"éarC‘drﬁﬁﬁr%IFJa}q Pravar| g

M cro- Tal ¢ PfTabewt r3Q%: M wef afhFaftsiv ifwrtdpg) of the amino 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,



40 Exanpl es0OQ507/52582s whi ch may be nentioned, in ambunts of up to 50~ by
wei ght, preferably from5 to 40~ by weight, are potassiumtitanate

whi skers, carbon fibers and preferably glass fibers. The glass fibers my,
for exanple, be used in the formof gljass wovens, mats, nonwovens and/or

gl ass fil angent rovi or. chopped 45. gl ass_fi]anents.made fromlowal kali E
gl ass and Eg%enxgémgtg?;ﬁ%?%l}lagﬁgﬁo%?g%pgoﬁggegh%rferfgéﬁé‘?%%lv rom8 to 50
Eim After PHRAFIPQPECOBEESLHYICIPHORBIRAT, the fibrous fillers preferably have
0050/ 52552 an average length of 0. 5 Eun . 29 from0.05to 1 Etm in
parti cul ar Pohyathyleheifkesplesadly didier aauatvetdge mollketanmve igalkci um

car bonat esapge {yHH-averBgafor Brehel @l 86 130000 Pody, TREMEr 811 40H" 8860 Ofo

50- by we S§S°°°§§°Q?r ;3 R TR U e e A LA T
pol yners (a £%5 r‘@f%eﬁ ed 3§ HEPSW;JSY éﬂl&gtlgn%&f mﬁyﬁﬁ?lg ]IOQr &Past oners) .
Preferred t PR MBagh RIHSrGRAY st 4098sEoK 0QsmBefy| ene- propyl ene
(EPM) and et hyl ene- propyl ene-di ene (EPDVM 15 rubbers. EPM rubbers generally
have praabi oghdry. sua taBseé Gitflyedybe e Deinds, avbesaas1ERRMr ubbers may have
froml to 2 o%ﬁ&@ﬁeggm&@féﬂ:ggn&@i@% 250881 n poEYRER) ESn i 6Bs "Ry iPe
ment i oned of,; d1 NG ARRORELS Q" FEDM LRS! 82818, CQU gated dhengs,p such as
i soprene and but adi €ne, ﬁ)%;ycomfug ed diénes halli ng from 0 cafl bon
atons, such®hs'®fSt B8Rt Y Srifs 49 Hilend2191E Ny QHi LTREYPETe unit,

2, 5- di met hyPr 12 feHegani bR akFampleycthigibeRay kg dantignedeate spiphiaro-

cycl openttadhyedrein,c podobescdicaobsdr £y cdthessadf epely kg ldne yol yopdist haviemne,

and al so al kesiy | napbevoeness HECHLRPLENeLRY b IgitErod- BEN PESHIEIRSe oxide,

g' ng)pl)lr ngg&i@éﬂ%@%wﬁ@&m&h@g gi‘é{ér/ci ;:151' :Bﬂrgiﬁg% @?‘ﬁ 5}3”%0 aand .

3-net hyl -t r%fc cllg[QIS. gsle%’g%ﬁeas% 8- g%%:aécﬁeé%g,g 8rCI§c1),sx 1&P§§?o$°]t}i$é°§é’.lene'
Preference FBIRiS &Yet ENAVE. HEFaBF BHRLS-SEORy FPEIARAVSMBBF heMR [ sic] and

di cycl op@Rt pebEiratiphe, dirh@lseonEEmd &5 5Re EMONER-#OBErB1l%s preferably from
0.5 to 50~ by weight, in particular from1l to 8~ 35 by weight, based on the
total wei ghtr&ftdd@olybbeyledeRRVhesbher 2188y sl €{reabbyia heve @Hageihgen

grafted w t oother STANRGES Shaye pe- aﬁ‘gt&n&-oﬁﬁhgyxlrhfdwtcg}xaf ylatasn Whih
(meth)acryl L. est erdz ofr_ Wth %rret h et hyl ene
ar

fn gctr améde . 140 OoQo stog
wi th ester sa%%n?_n@é]t ?5cr yﬁoc aere® oth Yegl?ibt%’e&f“ E?%T E&°HBbber s.
The rubb@PsIhaltNds 89EBRE AN PEREREFRS HAF RECRPOME §r8liped These nonomers
cont ai ni ng pptvgchylenpimines oref Epand yin FEoRpoTatHd i Ao edxamplebber by
addi ng, to 45 the nonomer m xture, nononers having epoxy groups and the
formula | obthdr sudRaBi6255%e3DylekEitonidd EOH2HR GulrEbBed o LRHEHRE (1) 5
CHz= Rl ~ ndioiHard BniddtetBiimdds ) oMK It T HALRBYGRGGEN of
al kyl ha\éhn rorgﬁ t0.6.carban. 10- tom;t,. and. mis.an_Int r from0°to 20,
g 15 an i Byrreihvishgirytey, Uiy gapboliic ks, tHstr ShESs axs (o R are
preferably f W%@&?,s'mﬁéﬁ’@’fﬁ’qléieéf of* 1°a§mn§1i Ealil.deﬁheDEB??%’s‘woﬁ&i ﬁﬁe
conpounds ap¥opgrtiongp§camidatedhaiteegry iafphs 15n gihecipgyethnaneipinger r ed
conpounds o€hatre, fuhemandddtedpelaneys inayastbsequentdiyhnaer ytows leisikeds havi ng
EpPOXy groupfisih@reHeXampkel Retisdibnafsndat erans gieferdphe NBdMAGLY! abeto 20
The coPOlgTEhe Bf &rRILAMAIRMELKNE OB ARE A hat E@Mad) ch: SBHAAY apl Ot of
et hyl ene, fr? %t?%tfz % vvelr%ﬁt ofd;mnomersd aving eeoxy groups, t he
remai nder b& ﬂjgf’( ﬁféﬁ?glﬁ% $¥ofQC/Of seconcary nitrogen-atoms

available for a’subsequent 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



25 Particul @05p/82852nce is given to copolynmers nmade fromfrom50 to 98% by
weight, in particular from55 to 95% by wei ght, of ethylene, in particular
fromO0.3 to 20% by wei ght of glycidyl 30 acrylate, and/or fromO to 40% by
weight, in particular fromO0.1 to 20%Xy weight, of glycidyl nethacrylate,
and 35 from1 t.o 50% by weight,.in particul.ar. from 10 to_40% wej ght, of
n- but yl acr T H lenea%néy o%/n%?ré:gﬁ alltﬁggy oné’c'rc%faéfler.lyéi%eal; %Spef% Jrceag)é_lnlcg

(et h) acryl glf%spoa}ryé‘efh%h?ﬁé"t'h rocgsfss L3 BpGPar b mlyrthnteredmingat 9f
esters. 40 Bebs dopet AEs eknyantotke sskidiled Weaykere wodditr ks wiheyrkefeseers and
vi nyl et hersonetlessa®@506 5PiEkR2 fattide ddtdayillentn ciopied yernsctixacr i bed above
may be prepared by processes known per se, preferably by random

copol yner i zgj i%pl%tnehjchf') W@%Bgﬁiﬁﬁ'%ﬁp%\éi‘fc%lné ‘f‘déﬁo%é.t B Gany AT OPY i at e

processes are nown Preferre t oner 0 i_nc mul si on

ol yror s whEEIEReg,APaY, ;0% FoqaEchy iHETRF o PESSREARLY oo trck By 1F Y he
nonogr aph "¥RAANG0APolY RAGHASUILBR" ETOMhd -@ntiP s by HAHIRE Afydtslemsteh
may be usedome estexdwalperhiswlere@ amine domppnidcigredertredsexdmgdiell eft o use
honbgeneaostymsdundst whech ahas benmassd We ingosRoye tdE ahghebimennst ructi on. The
shel | -type structure is determned, inter-alia, by the sequence of addition
of the individual nononers. The norphol ogy of the polyners is 15 al so

affected by this sequence of addt — NMononers which may be nentioned
here, merely as exanples, for &he praparatdi @1 of the rubber fraction of the
el astoners are acryl ates, such - W acrylate and 2-ethyl hexyl

acryl at el520 and correspondi ng nmet ha¢ryl ates, and but adi ene and i soprene,
and al so m xtures of these. These noponers nay be copol ynerized with other
nononers, such as styrene, acrylonitrile, vinyl ethers and with other
acryl ates of, nethacrylates, such as methyl nethacrylate, methyl acrylate,
ethyl acrylate or propyl acrylate. 25 The soft or rubber phase (with a
glass transition tenperature of bel ow Oéi of the elastoners may be the
core, th@OoBteraemviglessacat emn dififerantiatkylshaficgls the case of

el ast oner s Rhoses siydrogeneohaslkydr,eatéian two shells). Wien el astoners have

more -30 than ope @hehsubbtituttldsorpessstitRitear tHdL ot RaRe8DRertaledd t 0 be
conposed of a rypberejahaggin!f one or nore hard conponents (with glass
transition tenperatures above 20C) are involved, besides the rubber phase,
35 in the structure of the el astoner, these are generally prepared by

pol yner i ZPngreERrLsd RETRAPeHnBherte WHHVEHEVERT Y onitril e,

met hacr yl oné?i 4 &-tetramneshwlipipenddine meuEpl 88yrene, or acryl ates or

nmet hacryl ates, such as nethyl acrylate, ethyl acrylate or nethyl

met hacryl at e_a&asix§es, b Nese tdtlramétRy Sipgeesaiht e to use 40 relatively small

propor tions, of QfREA & OMPNOIEIES + ok L afiihALIYEL: AhEANT AgEOUS 1N sone cases
to use eyl 3ion Cltl.vgr‘gc?'oueos at their surfaces.
m

T 1%O|l%maLZ —tggvemétq'xa i n .

Exanpl es >0f “ gt oups “of L hi s’ type ar & epoxy, Pam no dnd ani de groups, and al so
45 functi on&MYFIs2nht SHoTRAFTBREFIY YRIPECEHBS conconi t ant use of nononers
of the fornftkenzoyloByr52559 632etramethylpiperidine,

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(2,2,6,6—tetramethyl-4—piperidyl)hexamethylene
1l,6—dicarbamate, ’
bis(l-methyl-2,2,6,6-tetramethyl—4—piperidyl) adipate, and



R15 R16 CH26080X52E82 R17 5 O where: 10 R15 is hydrogen_or Cl-C4-al kyl,.
R16 is hydrogen, Cl-CB-al kyl or aryl, in particular phenyl, Rl~ is
hydrogen, Ci1-d o-al kyl, C6-Cl2-aryl or -OR18 15 R18 is Cl-Cg-al kyl or
C6-Cl2-aryl, if desired with substitutjpon by O or N-containing groups, . X
i.s a chemcal.b , .Cl-C o-al kyl ene or CG-Cl2-arylene, or 20 O-C Y 25

[ acuna] Thgrb?%g'r% ohere g‘é’?’l'g"é%lqeﬁlg?&i 208 187 are also suitable for
i ntroduci ngPPRERAG Ve 3gP ot APORKEa%Rr f ace. 30 Other exanpl es which nay be

menti oned are acrylam de, nethacryl am de and substituted acryl ates or
met hacryl ates, such as (N-tert-butyl am no)ethyl nethacryl ate,

(N, N-di mreghyt g n@liebBY: asipduatis, afd i etEhbYeAMNABBERY | piafrikahe and
(N, N-di et hyhé‘ﬂ&h@i%?)," ﬁ@%{y LRe éél)%b% al El{hﬁé 1% cERfa£4RR8E Phase may
i [ ﬁ 0 LN

al so have been cross a cr.ossl. I'Ng _nNononers are
1, 3- but adi engy '%Yﬁﬁl'geﬁzee—ﬁ& 2amat %"lp‘fﬂlﬁ’ﬁFé?’e’}ee&%taﬁﬁgdi%rP di acryl ate and
di hydr odi cyBPbyeit(ddiledyd—tRErAmgtby LBiHey ld2g8énehkr A6 &ABEN0 descri bed in
EP- A 50 2652, 4+tdiyl (2l, 2 06 postwtiamet by liske-pilper idmyiEeyrisiknewn as graft-1i nking
MONONer S,10i 1 f6—HENMRE§1 2V ey 6wt PameBlya —Polyimsd izdhle) deidd e bonds which
{eaﬂ] at di %%@é&rﬂeiﬁu@t Eér%&‘ﬁ&l&hﬁicﬁ}ﬁ’l‘w;’s’%{ﬂtéﬁ%&,Orhs 43 P: eference is given
o the use 0 [ L C Jeast, one reactive group
polynerizesgéfzgﬁﬁﬁ?%rggg%%ﬁﬁih gfgbgég§ %§X%5h§?b?ﬁé%§ﬁers, whi | e the ot her
reactive group (or reactive 0050/ 52552 33 groups), for exanple,
pol ymer i zes§ompHIds @inthis roire §revwcgznm€n¢éagwf®f@i¢abéel YHEr ithgt Ramer at es
gi ve risast Disucer® airnChingsoth®on refistseid tatdematdultife Chbadseigy tGe .
rubber. If another phase is then grafted onto a rubber of this type, at
| east | fgﬁfoéﬁéﬁ%ﬁﬁeum%%c%%e?fg&e{}&idencgmﬁo%ﬂ&b%%d WRACH MddlalBe graft
some degr ca™SF LGS AP DO g 108%the SN ¢ Bide oyl Hrsfln s ac:
graft-1inking nononmers of this type are nononmers 10 containing allyl
groups, 2@ particular allyl esters of gethylenically unsaturated carboxylic
acids, for exanple allyl acrylate, almyl nmet hacryl ate, diallyl naleate,
diallyl fumarate and diallyl itaconate; and the correspondi ng nonoal |yl
conpounds of these dicarboxyfic acids. si des ese there is a wide 15
vari ety of other suitable rsy For furthep details
reference may be made her@% - A B8 148 WAEULIThEOH? dhor ti on
of these2§rosslinking nono i78 20 generally up to 5~ by
wei ght, preferably not nore than 3~ B%:Meight, ased on D). Sone preferred
enmul sion polyners are |isted bel ow. Nmntion is made firstly of graft
polymers with a core and with at IeasQ)one 25 outer shell and the follow ng
structure:

30
ﬁ o

H—_C— N (CH2)6 N— C—H
35 Uvinul® 4050 H

H3C CH; H3C CHj

HsC N CH, H3C N CH3

H H

40

45



Mononers f d¥0830w525652Mononers for the envel opel, 3-but adi ene,

i'soprene, Styrene, acrylonitrile,30n-butyl acrylate, ethyl hexyl

. (nmeth)acrylate, whereacrylate or a m xture of these,.appropriate having
reacti vewhere appropriate together w thgroups, as described

her ei ncrossl i nki ng nmononers 35 Instead of graft polymers whose structure
has nore than one shell it is also possible to use honbgeneous, i.e.
singl e-shell, elastenmers nade from 1, 3-but adi eRe, isoprene and n-butyl

acrylate or from—e esg— These—prgeucts, too, may be prepared
by concom tant use| of crgEsligking nDn¢ners or (of nmononers havi ng 40
reactive groups. The eP&st dhers ®) de§@ﬁiﬂgdﬂney al so be prepared by ot her
conventional processes, e.d. by suspension pol ymeri P¥Enah. O#H s, of
course, al so possibl g to [Usem xhyres t he rybber (MypesbdutsBédopbove.
0050/ 52552 34 The fol di ositions~ 6t the ijnvention may al so conprise

ot her conventi onal a@é?tiv%% an®HBpr ocessing ai ds. Matherrg pyiswgrestesxanyl e,
mention may be nadE_here of " additives for scavegngi nghiaar aal dehyde

(formal deyde scavengers), plasticizers, coupli®g 5 agents, and pignents.
The proportion of additives of this type is generally within the range from

0- 001 10 5% D%oipbbhe. If1erknRbIRMAUnbolPL AL TOTRESLAVART ! mb P
i nvention areq%r. garedmu% méég%t e, .o onen%s_ Ib@ a, nanrhfi‘raokgﬁ;gp er se,
and 10 it | SCHHFErEr bFF thitEcd2&aPY W Hitv eP TRt H A FRPBrieatd SR i R thi s
connect i on.%v§%3hts qfivatefy@dditivesi x the conponents in an extruder. In one
preferrediSpreparati on nethod, conponent B) [sic], and 15 al so, where
appropri at esuireimenstésically[ hindersmy pheabks ab) \aree iapptimdpde anpmof
t emper at ur egfeo olifds efav il é\éphér@l'i{é\’\@@r@(‘{t(tﬂ?@ %aal Hé‘vifr_;@‘_%tg@ggb@gane t
conpositio S ings (or sem fini shed products,
films, shegﬁ?#ﬁy1 rSngﬁgfh%?Bg%yggﬁﬁgg' he nol di ng conpositions have
i nproved stability when exposed to high tenperatures, together wth good
col or pr 8PeFranpd eedes pFeRPREsaPe dPeof s aPHE 93§ 2EBNERASS R EBRpound),
and al so i nferowd@ di esel -fuel resistance. Ml dings of this type are
therefore 25 particularly suitable for use as chain |links, casters, slide
rails, gear wheels, diesel-fuel res%§t§9t nol di ngs in the engi ne of a notor
vehicle, or else engine conpartnent "qr bearing elenments for the power train
or steering areas of a notor vehicl e, exanpl e fuel -extraction

[)

equi pnen 3"roll over valves, 30 digese 2| results [sic], negative-pressure
val ves, holders for diesel fuel punps\—punp housings, internal parts for

di esel fuel punps, and in particular srotors and starters [sic] in the

el ectric notor. 35 Exanples The foll 8hi ng conmponents were used: Conponent A
40 Pol yoxynet hyl ene copol yner made from 98.8 by weight of trioxane and 1.2~
by meighgoofhguqanediol formal . There remai ned approxi mately 3~ by wei ght

of unconverYed trioxane and 5~ by wei ght- of thermally unstable fractions in
the product. After 45 degradation of the thernmally unstable fractions, the
copol ymer ROEBG/ B25HE Y&, nethstigngae bl oF pSenbstddmped thigrsHent B/ 1
5 35 11 cnBgddupvi whet®O0K} ahdlB? kugy Pel yeemyiaaiciom deffenemtMAand dét dsni ned
by light scaikglr, RabstofutdD QRQ1anglkéxiyh o8 yalseiHuttedt amifQ 2555 at 20C of
about 243800 nPas (Lupasol P from BASF AG

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



10 - ConponedR5@®/ 52552 yet hyl eneinmine with MV - determ ned by |ight
scattering - of 750 000 and with a viscosity to | SO 2555 at 20C of about
1400 nmPas (Lupasol ~ PS from BASF AG 15 Conponent C Wi nul 4050 H from BASF
AG 20 H ~- N( CH2) 6 N G HH3g31l /CH3 H3C | /CH3 25 H3C N CH3 HsC N
CH3 H H Conponent D)1 30 Irganox~ 245 from G ba CGeigy: Ui nul 40§p HH~/
-CH-CH2- C- O CHZ- 0- CH2- CH2- OcCH2- CH2- O C- CblZz-CH ~ ~ OH 35 CH3
Conponent IV 2 404y ganox~ 1010 flrom Ci ba Cei gi Pent aeryt hri

tetrakis(3-£3 thz_butw_ﬂfch.y-dj_oxngh@# premi,onakg) 4 52552
36 O HO (CHz)z N /- 0 - OHZ C'5 4 Component D/3 16 - ani de

ol i goner gith npl ecul ar wei ght about 3000, prepared from caprol ctam
hexanet hyl eneleém ne, adi p| c aC| d and pr opi on| c acid (as nol eclRBar wei ght

| at t | 5- S-A 3 960 984
(" PA- di 32.)0.0 ﬂﬁsﬁ%dn% AR eRr e P S e BPER LS — 11 om
Soci et e Nolfed WlﬁPt’PPX He& FBFPOW‘Y‘RJ s[b‘PSEéF‘E*F’é%“ (25 MBsesmeent Si02

cont ent S|0§hQQ@01sa@|QpI;ﬂ krdensiand Ré is a bivalent aliphatic radical
10 which.has from 1 to 10 carbon atoms and may also have C-0 bonds
in 1ts main chaln h

Preferred compounds of this formula are

15 CH3\ CH; CHs
C-CH
/ Tl) 0 S Gt

CH ” CH3

H -CHyCH,-C-0-CH,-CH;-0O-CH3- CH,-O-CH,-CH,—0-C-CH,—CH OH

20 CH» \CH
3

(Irganox® 245 from Ciba-Geigy)

25

CH3\ /CH3 |CH3
/C 0 0 CH3—/C—CH3
cn | I
H -CHyCHyC-O(CH;) ¢—0-C~CHy-CH OH
CH . CH;
30 A : Y
/ | A
CH3 CHj CH3z CHj

(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,



25 Loss on eebopg2§seponent O/Y5 z 14.8 by weight z 59~ by weight 2.7

mol /mol 20 - 30 g/ 100 m <25~ by wei ght A nel anmi ne-f or mal dehyde condensat e
as in exanple 1 of 30 DE-A 25 40 207. Conponent D/6 Loxiol P 1200 from
Cogni s: glycerol di stearate 35 Each m'%ure corrpri sed, as processi ng aid,

0. 35 by mel onent 0 nent .04 b
wei ght of ¢ né) §ebbs le? Yt “&%83 %]z)e’nt glgg g |ghtyof
conponent DS wmeme,yb@lw gmpe (ﬁﬂ?pé'né‘nr ‘B‘%“etﬁ’dl?Be%'I‘%‘pare t he

m xt ur es, can@edne-mem pasty Indcdydmokphydocimpanide gi ven in table 1 of

conponents B/1, B/2, and C, and with the amobunts descri bed above of

ggcgfgfpfﬁzg%ﬂ poddd whidn Hvk 5§n é@&gllgngfféEg%@Hngﬁgi?ﬂﬁghgre
eré-'fcf}:e \'é% f?%&bﬁl‘% u%teg 51‘ ‘ne gg%rﬂe% s74 }égt(égl at 190C.

pel l eti zed.

n

b0/ 52689 §7EhTs BB BRaRR ol - foRGERAGIS L RER 3 sdlraeﬁar Whisel fuel vas
det er ni ned EnhYdroxyabenyt thiorisnaget hEr e 250 ) webeftacaly tBE dkriar di zed

t est speci measrakis[Grday 5+di-eEpitehuhy Irt-thydirogsephertyd )plreptomalie]i and tbed i n
practi se 1@ndr@n&®rimn degstibddRbovet £¥&F Giradeangpgamisht @suse test

speci mens of.1H] GkNesy LuftRp@sS obtained by reducing the size of the 4 mm
thick type A test spécinens provided for-in | SO 527 by a factor of 4

(these bei n% referred to bel ow bépt he abbrevi ated term_quarter |SO

speci nens) . Th® aMRUNEESRIESeR dgePRgaRHOXIGRPEE ot R/ twé‘éfhs‘b@(:l‘%?eh@eﬁn hot
di esel fuel iddpeithaddyaoni ae Mxtusey, cirepasaaelerep tion 2paby iwailght,on t he
fol | ow ngs pageerdpliyefpemad L0065 tb 28hapevedight ¢sin gpadiievbar réxtdno 00l AoMber

of test Speq% %}hg@&%@l phsed orokMBELZth1 RRLYhe Of wWicesshalsel (even with
st andar di ze t%%%% R?I tg 6)here are frequently considerable variations
t

in results ron1ba 0 batch) frequency of changing of diesel fue
25 supply of alr or of oxygen. It _has been found that in order. to achieve

concl usi ve SRETLAHLN hindered Rhenpls cwhigh havet RERVESh @EF ALFslaFdde from POV
r ef er enc@03@dmantadesus , Wik padtdwn L per vhammssesaied axpd@rastepil iganent i ne.
The POM r ef etensge nai @iif &hseiskidjhwasvéelk tpaflonged 4S2(bd303 in Téend aalsewi ng

set-up and Hhgef R IRMeN@nRRIHERESIVETE, IRhacted dup e exarmites and
conparat i veﬁgéml{e%ob@hg%hé%h%uh%im manuf actured from V2A stainl ess

steel, volu

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,
polyhexamethylene sebacamide, polyhexamethylene dodecanediamide,
poly-ll-aminoundecanamide and

35 bis(p-aminocyclohexyl)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’'-diaminodicyclohexylmethane and adipic acid. An example of



3 liters, haD50f5Rb6B& with the reference fuel CEC-RF 90-A-92 from

Hal t er mann, Hanburg, Gernmany 40 per autoclave, 60 injection-nolded quarter
1 SO specinens (15 each froma particular batch of uncolored Utraforms$S
1320 003 and fromthree other formulatjgpns) ageing tenperature 100C 45 no

change of f?ﬁese :Lsogg/ 5$ 5d2uc§:8mgr}23 ra/%tigﬂsffA}gpan 2 Igl\s’vehagthc u§¥|e6ns

wei ghi ng, room-t Speci menS 0T ‘éac §otmul

present in the BaReolL 5%mldaét1er renoval fromthe autoclave, these specinens
were carefully freed from adhering residues of 5 fuel, using absorbent
paper, and ctimrduicabdenpdlympdtat uaxe meirkebad hHhymi eoetatnddy chet hemé est
speci nenssnmaNdmide® ed fromthe reference material have | ost 40~ of their
initial weight, the weight loss for the other formul ations present in 10

t he autocl aye is |like sed rmned uotlet of wei
reference--#&?epﬁ ﬁafﬁgf‘ ?l? ?EefB?JrXﬁ“H‘?l n*5t2154 gefﬁﬁi:}?‘ffi e”g%ggs t he
char act er i sEPeVeRANFdORe f‘ifl"x"t h&hgafaFincf TRENERRY AEHEP| S¥PWPS/&Pue kI of
t he mat eri aterwmimali eghl egfanps] Sapobpagattired Lad s sragytingf thdandietr- daese|

resi stanae of the starsuhaidamponbhddied. If kIl > 1, the resistance of the
reference material is exceeded. The higher kl, the better the resistance.

The resul tsg, e 0
conposi ti onsf?%:a[hn% [pf’géﬁd Jn X Eg?g%rf.ﬂ?e @b?ng'g;&foﬁ‘% cgm)gglncq()% of the
Exanpl eB/ 1BIBYRIHE 085 0uB 7= %22%0 BvRr gt 0 DY DS TENgE) FEOB L 0 05c 5O~

Exanpl es 1 an¥0® Roieisht ¢ tRfeferebEprinomO-8h oF bABFebryVeI@ItY nes with
sterical By hindered am nes is advantageous for resistance to hot diesel. 35

40 45  0050h&25sped8iME1 TEVIdT the poljraiidepl aséd aibei DEpLAIOSHE sore
conpri si ng, cgses KMBShabhi v tCQEBOPENY Solycondensation product made from

2,2-di(4-hydroxyphenyl)propane (bisphenol A) and epichlorohydrin.

20 Condensation products of this type made from epichlorohydrin and
bisphenol A are commercially available. Processes for their
preparation are also known to the person skilled in the art.
Tradenames of the polycondensates 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
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 Si0O; - n H0

where:
45



A) from 29%050/B2852 to 99% by wei ght of at |east one thernoplastic

pol ymer, 10 B) from 1l Wb to 5% by wei ght of at |east one pol yethyl enei m ne
homo- or copolyner, C) fromO0.05 to 2% by wei ght of at |east one sterically
hi ndered am ne conpound, 15 and also [gg fromO to 70% by wei ght of other

additives, 20 where t er cent we of ,co onents to D) always
gi ve 100% é AR Y ﬁgﬁfgﬁ? cea di“ﬁgg%orﬁ:}%gef?%}?y aCr M8 tth claim 1, in
whi ch conponentp%})tﬁcé‘ éBn‘B%%lb‘f“'pol yol efins, PVC, 25 polyesters,

pol yam des, pol yphenyl ene ethers, polycar bonat es, polyarylene et her S,

pol yoxynet hyl ents hormber f::crpollyrzrew, 10/ prefexbble ffori heg&eto 3, And
thernopl agtic nol ding conposition as claimed in claim1l or 30 2, where the

pol yet hyl engl m e HUXER! et f@aﬁg% 3 6! BEELOMBry 1OURPE YIRS S Of

et hyl enei m ne, copol ymers o] enél ne and “am nes havi ng at | east
two am no groups, - crosslinked pol yet hyl enei m nes, 40 - grafted

pol yet hyl en@h%%ound%m%@@ﬂaﬁngsleoﬁﬁa@ b T ne} Y r B4 gorm.

pol yet hyl enkamtimed anily hswiradpdey preductisdhage an tdveragborytticlestsére, of t h
car boxyl w0 2édw ihagle$00 Wirt,h p4e fepaIOX aisdesha®rs vyl car bonyl hal i des, (
0050/ 52552 40 - al koxyl at ed pol yet hyl enei m"nes - pol yet hyl enei m nes

cont ai ni ng d s hot er.ic eth Iene mnes and -

l'i pophilic p%?{/et e%%%sven £o %{{% %1 of CF %II C %oﬁaa caonr?bggﬁf’? T "hs
claimed in g eanE a‘?rrré:a]}CPHmBleWQP@?H%aEﬁ%ﬁBPt W%W?ﬁl%e
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20 ~-N N~ HN N 57507 GiMica®H ana Na&hééi&m/si@igéte, 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 8i0O; 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/100 ml, preferably from 10 to

25 40 g/100 ml, and average particle size: less than 100 um,
preferably less than 50 pm.

Calcium glycerophosphates and magnesium glycerophosphates,
respectively: _
30 content of Ca0 and MgO, respectively: above 70% by weight,
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 pm, 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], 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.
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Ca]ca]ca]ca tear Ea éja et fa(ﬁﬂ 1 di
' y am1 e, propylenediamine,
hexamethylenedlamlne and di(6—aminohexyl)amine, and particular
15 preference is given to ethylenediamine and hexamethylenediamine.
Correspondingly, preferred esters and amides are glycerol
distearate, glycerol tristearate, ethylenediammonium distearate,
glycerol monopalmitate, glycerol trilaurate, glycerol
monobehenate and pentaerythritol tetrastearate.
20
It is also possible to use mixtures of different esters or amides
or esters with amides combined, in any desired mixing 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 Loxiol® EP 728 from Henkel KGaA.

30 Preferred ethers derived from alcohols and ethylene oxide have
the formula

RO (CH; CHp; O), 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 C3g-C1g3 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
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polymers or elastomers)

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

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

20
Examples which may be mentioned of diene monomers for EPDM
rubbers are conjugated dienes, such as isoprene and butadiene,
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 5-norbornene, and

30 tricyclodienes, such as
3-methyl-tricyclo[5.2.1. 0215]-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 i
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Ré to R® are preferably hydrogen, where m is 0 or 1 and g is 1.
The corresponding compounds are allyl glycidyl ether and vinyl
15 glycidyl ether.

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

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, propyl,
isobutyl and tert-butyl esters.

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

45
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well known.

5
Preferred elastomers also include emulsion polymers whose
preparation is described, for example, by Blackley in the
monograph ”“Emulsion Polymerization”. The emulsifiers and
catalysts which may be used are known per se.

10 - _
In principle it is possible to uSe'homogeneously structured
elastomers or those with a shell construction. The shell-type
structure is determined, inter alia, by the sequence of addition
of the individual monomers. The morphology of the polymers is

15 also affected by this sequence of addition.

Monomers which may be mentioned here, merely as examples, .for the
preparation of the rubber fraction of the elastomers are
acrylates, such as n-butyl acrylate and 2-ethylhexyl acrylate,

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

25
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

30 than one shell it is also possible for more than one shell to be
composed of a rubber phase. '

If one or more hard components (with glass transition
temperatures above 20°C) are involved, besides the rubber phase,

35 in the structure of the elastomer, these are generally prepared
by polymerizing, as principal monomers, styrene, acrylonitrile,
methacrylonitrile, o-methylstyrene, p-methylstyrene, or acrylates
or methacrylates, such as methyl acrylate, ethyl acrylate or
methyl methacrylate. Besides these, it is also possible to use

40 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

45 functional groups which may be introduced by concomitant use of
monomers of the formula
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CHy=—=C—X—N—C—RI17

|
0

where:

R15 is hydrogen. or C;-Cs-alkyl, .

Rl16 is hydrogen, C;-Cg-alkyl or aryl, in particular phenyl,
Rl7 is hydrogen, C;-Cjpo-alkyl, Ceg-Ciz-aryl or -OR18

R18 is C;-Cg-alkyl or Cg-Cjp-aryl, if desired with substitution by
0- or N-containing groups,

X is a chemical bond, C;-Cjp-alkylene or Cg-Cj;p-arylene, or

o)

—C—vY
[lacuna]

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

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-diethylamino)ethyl acrylate.

The particles of the rubber phase may also have been crosslinked.
Examples of crosslinking monomers are 1,3-butadiene,
divinylbenzene, diallyl phthalate, butanediol diacrylate and
dihydrodicyclopentadienyl acrylate, and also the compounds
described in EP-A 50 265.

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

least one reactive group polymerizes at about the same rate as
the other monomers, while the other reactive group (or reactive
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11 c 10%&j()pmpportlon of unsaturated double bonds in the rubber. If another
phase is then grafted onto a rubber of this type, at least some
5 of the double bonds present in the rubber react with the graft
monomers to form chemical bonds, i.e. the phase grafted on has at

least some degree of chemical bonding to the graft base.

Examples of graft-linking monomers of this type are monomers

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

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

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

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

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 1l,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

40 reactive groups.

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

g5 It is, of course, also possible to use mixtures of the rubber
types listed above.
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The thermoplastic molding compositions of the invention are
prepared by mixing the components in a manner known per se, and
10 it is- therefore unnecessary to give detailed information in this

extruder.

In one preferred preparation method, component B) [sic], and

15 also, where appropriate, component(s) C) [sic] may preferably be
applied at room temperature to the pellets of A), followed by
extrusion.

The molding compositions can be used to produce moldings (or

20 semifinished products, films, sheeting or 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 also 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 housinge, 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
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10MM @4- #1
000 mPas (Lupasol from BASF AG)

10 Component 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 ﬁ
B—C—N (CH2)6 N—C—H
Uvinul® 4050 H
HsC CH3 H3C CHj
25 HaC N CH; H3C N CH3
H H

Component D/1

30 Irganox® 245 from Ciba Geigy:

0 Y
H -CHyCH;-C-0-CHy-CH3-O-CHjy~ CHZ"O‘CHz‘CHz—O-C—CHZ"CHZ—@OH
35
éu \
3 CH;

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

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

Synthetic Mg silicate (Ambosol® from 8001ete Nobel, Puteaux) with
the following properties:

20
MgO content = 14.8% by weight
510, content = 59% by weight
Si0,:Mg0O 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
Each 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/1, 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 devolatilized in a twin-screw

45 extruder at 220°C and extruded and pelletized. Injection-molded
test specimens were then produced at 190°C. -
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. shape of test specimen
. ratio of number of test specimens/diesel fuel volume
20 o 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 performance 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 quarter ISO 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
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Li loss reference material/weight loss formulation at this
juncture gives the characteristic value k1l for the material.

The characteristic value kl of the material is suitable for

15 comparative assessment of the hot-diesel resistance of the
formulation studied. If k1 > 1, the resistance of the reference
material is exceeded. The higher k1, 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 kl
25 1 0.05 - 7.2
2 - 0.05- 5.0
cl 0.05 - 1.8
c2 - 0.05 1.6
30 c3 - - 2.1

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

35

40

45
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35 - copolymers of ethyleneimine and amines having at least

two amino groups,

- crosslinked polyethyleneimines,
40 - grafted polyethyleneimines,
- amidated polymers obtainable by reacting
polyethyleneimines with carboxylic acids or with

carboxylic esters, with carboxylic anhydrides, with
45 carboxamides, or with carbonyl halides,
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15 compound of the formula
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45 where n is greater than 3,

or a mixture of these.
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15 9. A diesel-fuel-resistant and/or heat-resistant
polyoxymethylene homo- or copolymer molding obtainable by the
process as claimed in claim 6, or from the thermoplastic
molding compositions as claimed in any of claims 1 to 5.
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