; e3es, YsTTLBOHEXVE288T, Y] 0; 0050/ 52583 Ml tinodal pol yani des, pol yesters and
‘pol yest eram des The present invention relates t stic polyner
m xture 5 conprising mpolynmers Pn, where mis ‘H&B“m mmwﬁb greater
.than 1, and where n is a natural nunber froml re each of the
pol ymers has one or nore functional groups of the sti®ture - (R)x - (O
- (RZDy 10 present as repeat units in the nmain chain of polyner Pn where x
and vy, i ndepedartry BPlvaTedgRet PRIYesieasoand molvgsgekamides=" 1 15 R1 and
R2, independently of one another, are oxygen or nitrogen bonded into the
mai n chai n THe tﬂi@sﬁﬁ’cyﬁ&fent\dlﬁﬁI'Eeidtéé‘l&odhf tpaiplab t 8 Spolyaiél ANxEwFe/ e
WM det eS%éh?pQ‘ﬂs(inéom[ﬂﬁy%éQZZP 'dﬁe?@xﬁfiéjq P2 QPE PRANeray r@itt:’&ntthrage
pol ymer m x; ture has,at, le:_ia%\t %t@@rﬁi eg f%{}ﬁa r%I atnl vgc; q,%uenc fam
nt 0 0 yrrer

after agi ng of ol yner ure at ol ht
m xt ur egdetg%l?‘?npr? ngﬁs Y@ﬁ PP859L 1M ff§§3‘°r3a]f &%05855°fn*rﬂﬂ é"§rth‘érepol ymer

m xture has, in the differential distribution curve WM determned to DIN
55672-2 in hex@yor d(®proprdigl ~as el uent, at |east 2 maxi ma of the
relativeidrequency W and the position of the nmaxim here after aging of

the pol ymer,maiQ taHrEeﬁéaé RGB! {4 NGeP L Oail m%ﬁpg ﬁér P xture is

W thin thre tlrres the recurrent standard devi atl "of Mp in

per cent age H1%he val ue neasured to DIN 55672-2, based on the position of
the maxima prior to aging of the polyner m xture at the nelting point of
the pol ymerx mng iveindependentiyent ione foether, raslealesrt b, anst acesy f or
preparingsa polynmer m xture of this type, and also to fibers, sheets, and

mol di ngs obglaiandbRe, Usidegehést POloFMBhe Mndilee., 48 ThefRnabe M\@&ﬂogléﬁtovm

t her mopl astjpSnded xgggstféw,ma%eggaggc& Qﬁjet Bgl%%l ymars has one or nore
functional groups of the structure - 45 present as

repeat units in the polyner chain of Pn Wnere *159159* 0050/ 52583 2 x and

y, i ndepend&iey igf tBe Jaﬁ’ft?trﬁé‘r'-la%tr‘@-s(yréPuEloraer‘rYe+W§'M): determined to
20 DIN 55672-2 in hexafluoroisopropanol as eluent the polymer mix-

ture has at least two maxima of the relative frequency W,

and after aging of the polymer mixture at the melting point of
the polymer mixture determined to ISO 11357-1 and 11357-3 for

25 5 minutes, the polymer mixture has, in the differential distribu-
tion curve W(M) determined to DIN 55672-2 in hexafluoroisopropa-
nol as eluent, at least 2 maxima of the relative frequency W, and

the position of the maxima here after aging of the polymer mix-
30 ture at the melting point of the polymer mixture is within three
times the recurrent standard deviation sigma(r) of M, in percent-
age of the value measured to DIN 55672-2, based on the position
of the maxima prior to aging of the polymer mixture at the melt-
ing point of the polymer mixture.
35
The invention further relates to a process for preparing a
polymer mixture of this type, and also to fibers, sheets, and
moldings obtainable using this polymer mixture.

40 There are well known thermoplastic polymers P,, where each of the
polymers has one or more functional groups of the structure

- (R)x - C(0) - (R?)y -

45 present as repeat units in the polymer chain of P,

]

where

L

*159159*




Rl and R2, oosepszs@dnt|y of one another, are oxygen or nitrogen 5 bonded
1nto the main chain of the polyner, for exanple pol yam des, pol yesters, and
pol yest eram des. The production of fibers, sheets and nol di ngs using these
.polynmers is also well known. 10 Duringathe production of fibers, sheets, or
noldings it is usual for solids to be adm xed with the polymer, for exanple
pi gnents such as titaniumdioxide in the case of the fibers, or glass
particles, SR ¥z dnaReqdenely of Yaseobbatls 34 Cherchseast %t ey 15 1

nol di ngs. These m xtures are then usually processed in the nelt using

spi nning di®s ana g yeinddependentlly 0¥ gh¥ecasd@rirs, adé &yyden eet hdtrdgandi Ng to
gi ve nol dsngshae dheadviatnde Whiln BitheedoPfmdli s type is that increasing
20 solids content nmarkedly inpairs the rheol ogi cal properties of the

m xtures. For exanghe, t]Pe Vi scosit]E/ of the nmelt increases, and this can be
observed ast rRGHRLE RCTHTELERALPP ISP 5 S ENISBOLYSS te TRt datcr &88e in the
vi scosity cRxrBetinge’f riiheaspr 8hetite g Paldbnds usReIaphrER P YESORY eld ng
the m xturealsp tWedlshnownang 25 dies or injection nolds and inpairs
completigo of filling, in particular of filigree injection nolds. These
undesi r abl eppr OeLkNgrJRASOh 68 £ibdrdS Ghdiy e dpmobgfﬁag 1qat gdy fy, US| ng

a polyner of |ow.nelt. viscaqsit. t.hi in 0 achievable via relatlvely

| ow nol ecul Eacr’r V\s/eollg‘éf e pbre g)?é“rﬁ%fe%.vlrﬁlmgﬁgr gofg%ﬁfdi ﬁ Fn%*%eaplﬁgf‘@ﬁ

usual |y al siGhe@fcsdtantym dioxideinihencase et ARETE 0 ATSGL82Y-1 and
527-2, for pxetisiles,3sugh gss gdasebfikarsoprt abagy deeds Lnmvige iceset of prhevi de
a t her nopbastéidingsl. ymreesevricditnrebenre aiear asuail Iyh propesye®rinofthehge e i or
art with thessfepighahd Eied £60§ivy MA®eEN fEGd yiv¥ shéatgt Brbyywei ght
sol ution i n; cANGERNLT Ab e i ltbuki e afd 1h13gal nst concentrated sul furic acid,
and with the sanme yarn strength, 40 determned to DIN EN | SO 2062, has

i nproved rheol ogi cal properties, observed as a |ower pressure during

spi nni ng updt$ VBPtgw’é Wb ARG, thhe ble & §R?T— MEFEa8&R% or mance,
det er mi n@@ $oligisNcosgest mprkpdlialmpradigignghehaeqligdcabj peeparsigshtevide by
means of t heixwoinsser For xéxampleel thedrizcoshey oo sdie. mel0O0hitr=2588, Aswdr di ng
to conprisegnfB kadhBeobgerdeld@sPg! YdMict i8n Uit {Sldwabi Net} NG istvesgol ymers
natural has)pps ReleYTRErchdl 1N cn NP1 JARSERPL AN RALY IR KLl sute
where mis % rﬁgci_ural. nu]Ej er %regltler tvan.n er rrom fo Sl ¢ iand
where each Q¥ 6FURor8 Hin ARPERAF Y r SUPSYIPEERT X HERe? NFaSRIBRIMh. I1n
princi pl €5 €Y €rafeiactiPharlrrntrd waike semEtipe ebriildddgnsins

t echni cal aper@icwdeni ef efkiedirercynjentsivoumdlée. sel ected from2, 3, 4, 5, 6,
7, 8 9, 10, 11, 12, 13, 14, 15, 16, 10 17, 18, 19, 20, preferably 2, 3, 4,
5, 6, 7, 8, rRadd ivtdkailyb¥ ¢reeabbing prdpetties ANEhkSmi I Wagubar 2.
Fach of ! henpOlgiiRspPMa Ol &l 851 pfer Ol TBLCnd 11611831 07 RS BLEREN! as

repeat ugpts 1t pol yner L n o . I t he 1 nyentTon,
funct i ond? §FBIRETAPeLH e PEsky OISR I Lor S5 X PYE DS of ¢ he
structure - ?vgﬁgg,_refuslqg @R2f9Ul§%)Wﬂi§P§ usually also reduces

mechanical strength, as determined to ISO 527-1 and 527-2, for

example.

35 It is an object of the present invention to provide a
thermoplastic polymer which, when compared with a polymer of the
prior art with the same relative viscosity determined in 1%
strength by weight solution in concentrated sulfuric acid against
concentrated sulfuric acid, and with the same yarn strength,

40 determined to DIN EN ISO 2062, has improved rheological
properties, observed as a lower pressure during spinning upstream
of the spinning plate, and better shrinkage performance,
determined to DIN 53866.

45 We have found that this object is achieved by means of the
polymer mixture defined at the outset.



x and y, inodesensesgsy of one another, are 0 or 1, and x + y =1 25 Rl and
‘R2, independently of one another, are oxygen or nitrogen bonded into the
mai n chain of the polyner, where there are advantageously two bonds |inking
.the nitrogen to the polyner chain and §he third bond may be [sic] a

substi t uent seI ted fr the rou C 5| t|n f hydr o al .k

pref er abl y £4°°5531815° aﬁ%@lln haPt gp G RY Ym%ﬁuﬂ+x§§fﬁeth |,

et hyl , n- prepRLisesopr Bpiymers- Butywheneseba§y¢ n%ﬁ&§ﬂﬁuﬁ9mbe§aﬂfﬁatﬁét%hﬁﬂaryI
or - C( O -, amhd helsqqat@adupumeyr bfxam anbe her| sieilynend citeine erchegf bear
an al kyl radm@qiquﬁeefsemaaéalqnecarCﬁ@r@Iﬂﬁylk:mbﬂapagﬁdueul presdnt aG4rap&kyt ,

e.g. nethglynatdh Re ﬁbﬂ}'n@}ylchaiﬁo&f qQyl ., n-butyl, isobutyl, or
sec-butyl, or nmay bear an ary or heteroaryl radi cal , exanpl es being

-NC(O - Clgd%fél\l- -0-C(0)- or -C(O . .Besi des these functional groups,
there may b llpflrﬁre %PrFuﬂ%t Hﬁ‘?&l L4PotHLR APEhBURRAY er FRRai n of

one or norergRAgnrers Pechmizady sngseepriastcnaypedientvanmageanisl peused here

are those weebdrted fioomi 2pad,r 4t h&, téeriyodl,ast i £d t M 1of 12helpolinensm ké ur e
of the ingentjors, poef 2o aldderehabey ey 3,am,ng, &etn, ssuphiisuiswhione,

i mde, car be@f&abqg,eghape,LI Of5 ULRR £ q_lﬁppaflélg’ﬁalrl gularly preferred
pol ymers Pn are pol yam des, pol'yesters, and pol yest eram des. 0050/ 52583 4

For the purBoses of the present invention, polyam des are honopol yners,

copol yners, Qf &ke B 2f €3 ‘bc?n%a;h‘?ﬁhe’c‘? ©F GIgEc RBRFE IBI3da T A&RS whi ch
have repeat Pmﬁ@e— geoupReats unisghin afhtd @olywestshaienefi Bnt he mai n chain of
the polyasr. 5 Exanples of these pol yam des are nylon-6 (pol ycaprolactan),

nyl on- 6, 6 (n@éaﬁm@nebhy}h@me@@heaahﬂeﬁuncwbaal fdups present as repeat
(pol yt et ra Pép@ﬂg 48 mo gl s (slgf( PRLY. EE'BEQW enesebacam de),
p

nyl on-7 (po yenan actam, on 11 ol yundecanol actan), nylon-12

(pol ydodecanol act arr) 10 Nyl op is the known generic name for these

pol yam des. FofRthe” [ﬁl‘rodos’eé ofy The present invention, polyani des al so

i ncl ude t2ﬁose known as aramids (aromatic pol yam des), such as

pol y- net a- pheend enei sopht hal am de (NOVEX fiber, US-A-3,287,324) or

pol y- par a- phenyl enet er epht hal am de (KEVLAR fiber, 15 US-A-3,671,542). In
principle, th S r i I de RolygeLization
starting fr%mﬂdﬁégr ggé%‘?@%&?ésggn‘g dlag‘%%ﬁgg n%__eoq)l égn%olinr(rierl za%JE f
starting fromamno acids or fromtheir derivatives, such as am no

car boni t 28| B, algnRho HdepSRaRPHLS Ofa#NR0ARA NGy PFE @XYIaNs OT 0Pl BFRIRR

car boxyl at ebendads inteathe ndiae ghihn e@hdhgr papymemnd wharboklyemnargr oups of

t he starti ngdvantagebasdy Sicbondg DinkioEertienhitrayen asotherpdigméer m an
ani de groupcrfth %‘idweherthﬂze pdRtichay e 3R] be Jﬁ@!@gelﬁi Bk eROE YIRS

e R i e Bgeiate R
anot her 38 %H’r‘r?\ 5?5 an;'frblé’a P%ﬁ ﬁla:} YThe® ?ﬂrﬁ%’ 5‘ H?écﬁ] Yfe rermoved
from the polyREIPYHat éFP&JF°PYI1h| 8-Botyb \ikoPPEEL o"'rPCr'é’&éﬂonaliYslrusual ly

t er med pol ybhereimeratli oar F&(0)rer Ardt flen G<Png $emirameyabealt @anothgr nononer s
or startingpolympmehaihSoxisd bygat eamred kyal yadikdl ,omreBérdibiasepol yam des
may be obt atjed1Ry1 professesclneomt, percqselkgqr XMt nyhoseciascri bed in
Processes? Tobes c.'ﬁ%gé 15%““‘5”% Hobd 6?'3%“ Tt § bear
200- 435, 1 + B o0 A8 BELRR ORI TR ’h@"GE‘Bﬁ ﬁ%% gt abidhatt,
onega- am no~9tF @Qrb8%yrfECk@ds, onega-anino carbonitriles, omega-ani no

car boxani deBesdesg&hame nbuncdriloory | greupsal theremeya-benione elamm)eybthelest ers,
or from equtﬂn&'ca:romailx‘guds\qss afn dhanpoBgneandhdin asb@ngl be meted polgimeds gxyl i c
ac! d/ fll agbneg swhlr@hng%)“jf%d@ﬁgt HUs19Susd brld eé&:ls'r@h&ge mgeﬂfaéogf

I's type. [EEX %Q{ S
ol i goners oﬁ 5 %rﬁ A g P& Pyd %1ghea$ ﬁ;f ) r% Q'fﬁef erably
al i phati c, f‘%‘(’:‘?’h ong R 5 SI% &m aﬂ‘f’lﬂ%t °ac ¥ é(‘:"& 8P&ct am

or capr ol acf'lah‘i‘er carbonate, urethane, Oor urea droup.

45 Particularly preferred polymers P, are polyamides, polyesters, and
polyesteramides.



5 nononers gos50/5298®rs of C2 - C20, preferably C3 - C18, am no carboxylic
-aci ds, such as 6-am nocaproic acid or 11-amni noundecanoic acid, or else
dinmers, trimers, tetramers, pentanmers, or hexanmers thereof, or else salts
.thereof, such as alkali nmetal salts, e,g. lithiumsalts, sodiumsalts,
potassium 10 salts, C2-C20, pref erably C3- C18, , am no carbonltrl | es, such as
6- ani nocapr oM e BUBPOSES Af KBENRRRSETIN PV EPRiO PROVBAEISS Gl i gomers of
C2- C20 ami nlaxammsymesacmcaplmessammpsoaﬁmﬁamﬁsmﬁ reiirdetasan de, and
al so di mer slong-dmaia, po Biaraesswh pentiaver e paatl ahe)darrgrsupmearseaf esters,

preferably LdydAmahiKY! c&sdi@ictentUth @ ma&hyéham ¢! £h8- r. isopropyl,
n- .bUtyl SQ)pcﬁ;;’ile’s 8% 1?}?{04?%%%%&@@&% Sarg_']c % %lg f SU(?%"{I.‘ gg' %t&hyl

ami no carboxy] | Ga? So & Pr
6- ami nocapr P&t ¥,” BO YRGS é’gf“é g t hyl
11- ani noundméamﬂ%ﬂé}%%?aﬁql@onﬂ@%féal -CZo preferably C2-C12,
al kyl di am néepoRSexanhthylangsebpeanidenedydannae ((Irolmeeﬁetlachﬂqctam) '
hexanet hyl eReTiRNIINgpo W intier atd1&20am ) eiyebably @G1Gd4decdnqiluatcan) .
di car boxybi gy Al 4 s0th8ORbwiPgedbPid MidnRs tbhefhide JodyaRX@P! &otebasi ¢ acid,
dodecanedi OI& aoc#e% %d{élpé gpr%%leq fﬁ\g%&%' trH:f adﬁlhi%sdhﬂ%$ rirlce’fl.u%]:a those

e Fe o

decaned|0|c riners, tetraners,

pent amer s, Eﬁﬂ”%ﬁaﬁﬁ?@l‘gﬁ (tar’fé’g‘étl?rm 8f) 0Iﬁ¥ Ps of a C2-C2o,

pref er abl y PRLCTEtagphepyilenaisephsirlamicer sNPMRE( yflléﬁédl @ridns 1387, 324)
pref erabl y bexgoint-ppkenpukraiienetesepittal ami@e- GRVLABr &f éibérty C8- C12,
aromat i c16i sarpax\l7iigsaegj d or derivatives thereof, such as chlorides, e.g.
2,6-naphthalenedicarboxylic aci d, and preferably isophthalic acid or
terepht hal i a r s t

noxaor o 4008 oyl B8, MuREC o8B Bpo indiRleRes | £ir JERLR- 1 RS HATRR e )

al kyl di am ne, such as tetranethyl ened| am ne or_preferably

hexamet hy| eRelyeasrifatianttartdgacheon sHepapany JiaoRedds, araqi yHAmipRat i
di car box2bi tikeimbldheoizatetany staveing herogohmisocdrigs ohl fromadheis. g. o-,
m, or p-phgeylwvnadedsetiéh a dmino (NI 8316s AnthiabsGatbdRinidek]i Mers,

tetramers, 3&9& r&%ox@ﬁc *@g@%rso;@ %ﬂl%%f cagpaﬂ@t% 9,519;.' QRS Phe @
C6- C20, prefe

ra ar Ayne. su
p- phenyl enel neé’d &r?ﬂps B&P p¥e?fn ggpupﬁzo%l j}e ]agﬁ monomers

di car boxyl i era%‘iethd-lngl P%“ﬁ&i‘l‘ﬁfs 811 Bi one ﬁn|°§§ Te °§§‘b38| g‘“ group and
dodecane@Bovatewi Theawppee may hes cbe ceaFioved| érortl HédedPRLYReT anagprial.
decanedi oi cPatymkricatddh potantrinkge frdf caxboxbabddes merestst theremsinot ehdaner s,
pentamers, ghideXeHELEolhs (dEIhe BDAPHEIS mOhoél Y VIt a0t iy FiiGiRers

pref erably Q@e@&e %Bilﬁéf ctaﬂlf%mnnsn SR g2ollh &Ha RrRBADY! efpdigRbAga With

a C8-C2o, ak" réah nh%bl ¥<amove %ro%rgggr# E%aﬂ\ fﬁ?l | 1€ @'ﬁ!i. or derivatives

Cl 2,

t her eof , suS iC rbox ic acid, and
pr ef er abl3f Pgmﬁ%alt&%cﬁi“d%l%f‘ef‘%p ‘*1351]1th86’?‘ cgp %n%"}tri‘&“s trimers,

tetranmers, pentaners, and hexamers thereof, 20 nononers or ollgorrers of a
C6- C20, pret’elﬁh&z}m@&ilehousmg)rmui:amsiiasﬁstartsughncammsoor starting

p- phenyl enedi agdiers Wt Bs@aldS, G2emed! gdBiadaliyi69: C18, arylaliphatic
di carboxylic acid or derivatives thereof, such as chlorides, e.g. o-, m,

grentzgr‘rgr @egﬁl enegg‘lﬁéﬁghgﬁgggg?e ogtglned %é/ngrﬁctessesn%%gyn;pe%%gr for

preferably EsaRREe %Faﬂ??)‘?‘?%ﬂtqeg 3D B‘F%ﬁﬁ]'ﬁ"egssﬁ%% FEhr 8r58 480,
p- xyl yl enedﬁanzi&-nb'w vi%thor @gdymerlzatlon Processes, Interscience, New
York, 1977, pp. 424-467, in particular pp. 444-446, from monomers

selected from the group consisting of lactams, omega-amino

40 carboxylic acids, omega-amino carbonitriles, omega-amino
carboxamides, omega-amino carboxylate salts, omega-amino
carboxylic esters, or from equimolar mixtures of diamines and
dicarboxylic acids, dicarboxylic acid/diamine salts, dinitriles
and diamines, or a mixture of monomers of this type.

45
Monomers which may be used are



preferably 0@50492588i phati c di carboxylic acid or nono- or dinitriles

't hereof, for exanple sebacic acid, dodecanedioic acid, adipic acid,
sebaconitrile, the dinitrile of decanedioic acid, or adiponitrile, 35 and
.also diners, trinmers, tetramers, pentagers, and hexaners of these, nononers

or olrgorrers of a C7-C2 refer ny 8 ar | al.i iC am ne, such as
m or p-xyl YPERES® aﬁf:n%fi%f) § é?ﬁ%‘?’;)}'?:’e ‘id)la'aromatr c

di car boxyl | e HealdPhat s |QFatHr\9’é§r?WeY @dfipha é‘F\' a]saC(FﬁF‘orF‘d‘é% ase. g.
2, 6- napht ha¢re¢red10dapb@mylurtdee;@ndlatatrmn,prdeﬁecamyaqtsm\phohmapxcd@rcdamr
terepht halic acid, and also diners, triners, tetramers, pentarrers and

Bf)e(?gf;ﬁr 3%@%@&5? o PARMNe245838 IE fm&%mfp%e%rginiﬁ%gfr;cxfy | g'rienedr i ne.
with a C9- C%b KS’ g X%féé Cgi%é}Bag %°°§§§. ¢ diS I car goxyl ic acid or
derivativesit ndecfP s acpf or‘i”a lsey Q;meﬁs thimegs, StefHEAMer&nedi acet i ¢
5 acid, andpPetAReTiSpees, hQWﬁsthﬁmqfaw@Fselﬁﬁrﬁadr?@r §hea¢mf,h@mheae

t her eof , andlled]snonfemabpsmytmars gcopothimer salts xtagddam aattgr afotassiusuch 10
starti ngioogemey,s or starting oligomers. In one preferred enbodi nent, the

| actam used conprises caprolactam the di am' ne used conpri ses

tetramet hyl t hyl enedi_am or, a.mxture of these, and the
di car boxyl i ¢ %g rc%%eferggigng i8es a&opcara%rfl LilEBnc ?%e'}:\

dodecanedi o?t%%apf’g?b’ﬁﬁlf?af’f‘c15%?’?:?“‘1“9851‘1??1%%%%&' doT or a m xture of

t hese. Par thergrarsy opr elxgamess| g€t Ganlzs animosmadesaunsysdr escul arly preferred
di am ne 18 6exmimmicapreanids amlrenianthdeeahanide) |andpatberdaskrdi,car boxylic

acid is adi pimeédd,d tetrifdANhplat bfiedf, dndOndkarer¥ XhitEodf these.
Parti cul ar preference is gi ven here to those starting m)norrers or starting

ol i gonmers which on_pol [ Lve the polya des on-6, 6,
nyl on-4, 6, esferrfs’G % er ic}'n anZ oﬁs?P%S% n}' hP( I'oﬁtli%i or t he
arani ds pol = PI’EI%Y phéﬁ?P’é‘?@’]soﬁhPﬁEY miidePBEY L, °r sec‘b“ty esters of

pol y- par 80pherfieh ereitaferphiyiaf emfirde, anipopaprbexldc ahdde, vilazclexgnpke nyl on- 6
or nyl on- 6, 6-aithdcaponic prsfeansy, eduelrredimeehy] €+enimocapreatsdhaior regul at ors

may be used)dignit@uhBec MeRABEERE, MdudihasPRbYifl daSanfhahiidaadhad or s
whi ch may advant ageously be used are conpounds which have two or nore, for

exanple two, three or f referably two, ups rea

pol yani de fBPNEG™5n O o ? Cfﬂf%ts\/\ﬂgo? ¢ﬁ)rcé P5e ?%’éa a%%l’glzt V\Bﬁ‘ﬂ\g‘?’eaé“m(?r
four, prePePaBl A% hELrABREBIPNGARRENS OFc Pr9ESTIP obpEATEh ¥ ISne i ABHIE Chai n
regul ators whikle fayChe psefewihlly fdvent agbiphatidi dachoboatyvldcaecid,orsuch as
C4- A o al kameskh-carbdiylitei b dheeegdf, dbradkpnpladabacazes@id, aci d, sebacic
acid, dodecabgsliicaidstdac, GaiLec CALiDalkpassh cailexythe SGi45518. G

cycl ohexanea&cazlhéyl%%bg?yér Q)ragbgFmQ{ qazene- or napht hal enedi car boxylic

acid as,t thall c .aci al'ic acid

napht hal @H a’éd HS‘S&?M i EER! ‘b‘f)trcﬁ“%?fﬁsneee ntArer§en3ad erageps of

al kanedi ani h %se'e g hexanet hyl enedi ani ne. 0050/ 52583 8 These chain

regul ators may bear substituents, such as hal ogens, e.g. fluorine,

chl ori ne, omofwmsAsner slidomiire a€ia Q-Qups prefsahbby af,-Chesalkgldianise,

l'i thium sal geh sa%dltemeaérwle%dm%mIdtmpeakélsablqr h@&){m@@mﬂmgfihhiﬁg ed. 5
Prefer engﬁ §T'19| YLD S e Céll‘ boéi‘{nhz& aclcrdr_ngarb&ﬁpﬁ ?E

sul f oi sopht rca (?Lf b g %s alT" net al
salts, e.g EaH?"s dd Frﬁs?ﬂtcg‘ OFtaB%t & ufr SaPIRIENRLEPEF apl y a
l'ithium sal f’l‘bﬁ‘rb&xﬁéﬂﬁséﬂﬁm $R6; Pri@eﬁﬂ’lﬁarlﬁ%}éﬂ%ﬂh& PPLfi¥m salt. Based on
1 nol e of aherephphadps amidhe pol yanide, it is advantageous to use at |east
0.01 nol % panefarsabldimats ) easmedtsQStamddfers) pattidneisar and Hedamers. 2 nol %
of a chaigp tgerdsd, or.

monomers or oligomers of a C;-Cyp, preferably C,-C;;, alkyldiamine,
such as tetramethylenediamine or preferably hexamethylenediamine,
with a Cg-Cy¢, preferably Cg9-C;g, arylaliphatic dicarboxylic acid

45 or derivatives thereof, such as chlorides, e.g. o-, m-, or
p-phenylenediacetic acid,



15 Based ono050052583 ani de groups in the polyamde, it is advantageous to
use not nore than 1.0 nol % preferably not nore than 0.6 nol % in
particular not nore than 0.5 nol% of a chain regulator. 20 For the
.purposes of the present invention, polyesters are homppol yners, copolyners,
m Xt ures, orlﬁ:grq]l‘sts of ref%’tnthetic | ong- chai n pol yesters whose nmai n chai n of
the pol yner®Hh&Pepaiferit &F 1PPotipstHE 2L fibsRHHA™Er Se ofRF | H8FERETS Pref err ed
pol yesters B8 esters of an aromatic dicarboxylic acid with an aliphatic
di hydroxy conpound, these being known as pol yal kyl ene aryl ates, such as

pol yet hyl ensoridiiegiBhbhad BigonePETHE 0d Qekyputpreeaeab By ephtiyl ateméPRT) . 30
(ransenten fanpdes SLdh Mo 2k8 B e nEa AR o bt Fefilepo, Jepectively.
est er - f or ni é‘l%é%g-l‘alﬁ 33?‘? %/’gfhe"’lrfejic??1 %\}"\n gthééar% ar 'd%?(_c S oF é%saff‘?fb%'atofc

di hydroxy cOHpdFidesnd (f FEORBERSITS + HRdpERAdiaiC afidsadiddirs peddi on or
esterificat$ehpgpndguiiei the g8nkhoide wfndecangdiafier pedddi ear boxyl i ¢ aci ds
whi ch shoul sadimnientlened are 2, 6- napht hal enedi carboxylic acid and

terepht habi gn@Gi1dcaAdned ! Wramedt, laSAMeED, t SeriQmdrk % oP e amabk Yoot nore
than 40 10 Qﬁgs?/é, of the aromatic dicarboxylic acid nmay be repl aced by

al i phatic or cycloaliphatic dicarboxylic acids, such as adipic acid,

azel aic acid, sebacic acjd, dodecanedi oic acids, and _

cycl ohexane®RMEEEx §F i 1 :gqmees 25 afsnGah@raEEpRRLY Codfropd@ERY2tHhmounds,
pref erence dianjfingensueh AiMs RavPrighdnydengdianepamoh at@ur€204 n particul ar
1, 2- et hanBdpreferbpIypCH{lane armimaticddbecdrbregilat, adid-dredanedatives

0050/ 52583 ghduebre)esabrtidloh15r M8ELY le. k. 52 PEDE AMRMadkbnedi derdbayehexanedi ol ,
L 4-cycl ohexaned it Baneleardyd; 0egRailt gEy&OAr AUpREIL LG, [hese. 5
Partlcularl%(&raaﬁerr dlgo yesters i ch shoul B REnT I oned are

pol yal kyl en2?] GHEShERET 2T ‘e HATERS tets FEUSF P o RS HeMsE 1 of2d HEIPAGE$ rom 2 to
10, prefer ab?8§rf9¥em 2 to 6, carbon atons. Ampng these, particul ar
preferené® is given to pol yethylene terephthal ate and pol ybutyl ene

t er epht hal atenard snbxt ol Bpmeirs10f thagec,fr ererfensi®ly £sats0 @rv|acio

pol ye';]hyl engi dngimeh htheh ad £ m-aad f%ﬂ&ﬁ&hgagﬁﬁ{ﬁpht hal at es whi chI cont ai n,
as ot her r, wnits, 9 wei : X up to
075 by 15 GeTo Carity BERtEEbiy Gl hev i f@ afPe MiebBLag it 0
pol yal kyl en®" t%%b’ﬁ?ﬁ‘é?%tt&e_rgpgf kFSth 35ef ;%rh rafe9deSer i™ed®fn t he

| i teraturl. PTRREANY1RRPALRGRELS @6A€ai ns an aromatic ring which derives from

t he ar onmt i andliadschdipers, daiigerg) tRieagevsmtpentameyspyndlexahays
substi t uti otheeoF, by hal ogen, such as chlorine or brom ne, or by

Cl- C4-al kyl, such as nethyl, ethyl, isopropyl, n-propyl, n-butyl, isobutyl,

or tert-but j uak | ses a s.~of di in.qorder to
have 25 Feﬁ%%*?.@?%dﬁﬁfﬁeic@?ﬂgﬁ fe 3 ciafh o pREBE il BRaty, - ALplalibdlSE;
di car boxé i SLATTE o PUGR 3t BEx PF B"é_%ltyg‘m?glﬁ‘f‘brf_e'arwé_tf]sﬁach‘yfzf'r om1:1.1 to
1: 3.5, preffeifnablyomLCi1a, 2kiphpticodiqanbpxydici 2¢idOrpreber ce is given
to nol ar radiwmisrdfliedi thetrnéyl foraexannle debhcitd daidm dodednnedidil, acid,el se
of diester adiglicolacadl, fsebacbnit?ile®, Hheldinbtr Hawefelecatedidnial a0i@pssd bl e
to carry oug;{if@iggggé,reacti on with a smaller excess of diol in the first
zone andsk 0, a6 RRPHORLIE! & SHEEDCTcATRNRLS fedlilerl LNF UNGLr of
t emper at ure,_zones. e reactioh may advaht geousFy be carried out in the
presence of "€t al yst. Preferred catalysts are titanium conmpounds and tin
conpounds as disclosed, inter alia, in the patent specifications US 39 36
421 and US nen@@rsidr ¢lidameredofonphufics Wreferawly 18-4d{s,menylahighaiie
tetrabutyl etidniigid,taneheasind bii psOFIvaARykdiahbiat witdnd @f-89,fi n di octoate.
For the pyrpASRS a8yt B8 A, ES&YmatI¥eal EboxRAi YL £I ATudeSv A R0PO0! YIer s
of pol yam dgg.ang PRlLYESIEIHIMNN A0 A1 DY AL NaBlG HY o484 PLAGESSG R known per
se based on %de pl’gcessgs Scr i bé folr_ prég ri ngc poanm (f‘es AR
ponesters.aCl , and preferably isophthalic ac or terephthalic acid,

and also dimers, trimers, tetramers, pentamers, and hexamers

thereof,

45



0050/ 52583 a@sare2p8®par ati on of polymers Pn may al so be found in
‘generalized formby way of exanple in Ul mnn's Encycl opedia of Industri al
Chem stry, 5th Edn., VCH Wi nheim (Germany), Vol. A21, 1992, pp. 179-205
.and 227-251. 5 Sone of the polynmers Pnymay be thernoplastic. All of the

polynmers Pn may be thernopl astic, 10, One advant ageous, egbodi nent. her uses
Dol ymer i JREE Ohr i HRIEEP oG (3 27 e BYBABF D CaCip aEy kel it 165!

10, 11, 12,diapingq sych asgm-19r pexylygensdiaping hish| yner€2Pn are

t her nopl astprefiealapdpr€g-Cikt hatlalppbetbo dilvarbokelividsdd of démivaspiestic

pol yners i stisdieo)r euéhads Mhldbidés pre gor et grmed crirboghémylienediacauider of
at | east gng.species of reactive end groups (EG of the main chains of the

pol ymer, ba ‘an .t ke al 1 S ' f ' d groups
of the mai ng’gﬁeﬁﬂg ggf?m%%e' 6"5%“"@%’ ofétar%%%gg’tﬁ%&po §rgréré§%%féx:é§‘egg capabl e
of conplyi nbh% 'the inequality EG< (12 * log (MN - E1) [neq/kg] where
25 log is alogarithmto base 10 MNVis the wei ght-average nol ecul ar wei ght
to DIN 55672n@ ased Bémomo Rnerpsy e¢epalymerdd, mixtyst,i enfagrs8zs 80 suclone

pr ef er r edoegbodi ifgninonéherwibetaptimf diggshepne speci es of reactive end
groups (EG of the main chains of the polymer of at |east one polynmer Pn,

based on the total of all. of .these specie eactd nd oups of the
mai n chai nsf%fOQ%grﬁé?]f/rn%dr e§?°§%m?’r‘1te' q%'le rir%‘géiiﬁ],“%ues? %gmgﬁs’eecg(’)f, conpl yi ng
with the i nERREAYACFARG the framipg n3qdnComPEIFe3 FRtrREPt UG ™BY i s a

| ogari t hm t ee¥amechydenpdianinge @b ymixbpseagt whaseourhf Wee ghicarboryNc
55672- 2 aBdad&d ivzed0coppeisrsalbdyp?8,adinl,paebacit acid?. dddecan@di0i652583 11
I'n one prefgiigd terbpRtiETHo alcha, NikdiRithafliat ad RBSloroRembPaftiee£0thégACt i ve
. based of T he ar o BEEa M a0 R e, B 1Y P be o
the main ch%f%sergfe%t aémﬁ%ﬂe r%lesr,ggx%rfeé}g'clﬁggf é%%‘élr_lﬁdl %ﬁérga nl,cul s?gég abl e of
conpl yi ng WP¥?#qqﬁ§diﬂéﬁ%%H$%¥}lc acid is adipic acid or terephthalic acid

20 or a mixture of these.

Particular preference is given here to those starting monomers or
starting oligomers which on polymerization give the polyamides
nylon-6, nylon-6,6, nylon-4,6, nylon-6,10, nylon-6,12, nylon-7,

25 nylon-11, nylon-12, or the aramids
poly-meta-phenyleneisophthalamide or
poly-para-phenyleneterephthalamide, in particular those which
give nylon-6 or nylon-6,6.

30 In one preferred embodiment, one or more chain regulators may be
used during the preparation of the polyamides. Chain regulators
which may advantageously be used are compounds which have two or
more, for example two, three or four, preferably two, amino
groups reactive in polyamide formation, or have two or more, for

35 example two, three, or four, preferably two, carboxy groups
reactive in polyamide formation.

Chain regulators which may be used with advantage are

dicarboxylic acids, such as C4-C;o alkanedicarboxylic acid, e.qg.
40 adipic acid, azelaic acid, sebacic acid, dodecanedioic acid, or

Cs-Cg cycloalkanedicarboxylic acids, e.qg.

cyclohexane-~1,4-dicarboxylic acid, or benzene- or

naphthalenedicarboxylic acid, such as terephthalic acid,

isophthalic acid, naphthalene-2,6-dicarboxylic acid, or diamines,
45 such as C4-C;p alkanediamines, e.g. hexamethylenediamine.



EG < (12 * 6050/(52%83 E3) [neq/kg] 10 where log is a logarithmto base 10
‘MNVis the weight-average nol ecul ar weight to DIN 55672-2 and 15 E3: is 20,
preferably 28, in particular 32. For the purposes of the present invention,
.a species of reactive end groups inpligs groups which can extend the main
chain of th olyomer with formation of a functional group as defined in
claim 20 1, TIPS ERBER oGP YAROrF BT ParbPE bt e RpaBYh G 1BPERRNT i
one or nor e® i hdlueken? c AN 1eEARB UM PIATLAS  eFitl fpndgpacid egnpupseeres of
reacti ve enshlgrsowfsthksse sachuns bighive defts mswdumf salexanpl gotassium

pol yam des, sdmt 25 o2Cindy B ingubktifddega i n which the am no end groups in
sol ution gn phenol/nethanol 70:30 (parts by weight) are titrated with
perchloric acid. Carboxy e rou r eci.es of. reactive_end groups
those 30 aniiiCTeige s Tar A Ehear idlted, ARRd it ae, SBfdR. Srp)

aci di met ri cPaT Rl PENSPHEQHROPREPALLIG AFGxy 2BA P L0 RS 2PY XoIikSi 5ALESr benzy!
al cohol ar esugh gt edked i metetlasaiten frd-oxiteivo|azliten. sediwm sadvant@geous
met hod of rpgtdsatinngséiies hprederably spdetheésm 3 idf oreacpotassdneth gadtps,

sone or adliofpdfisuspecd estdiuneagid ve end groups bear a radical Z which
bl ocks any reaction with the certain type of groups nentioned as present in

one or nore_ot Qflr cgemé[;gal f_T_omi)gundsd and tFus bl.ocks .any. ext ensi on of the
mai n chai n #°8hETpdI YREF CTREIPATNPS, Rt 8 BRI YRR G e et 4i°h radical 40
or a nixt ur@GMtAGERUF bR Ufes atTheasthth-Qdulelbn RIeteRaPLtYRIAE 2eR8§tknown per
se, for exadple moddm Lh|prrhicylEncyt|lsesdi 8- dfmaliduotr aa¢ha3remeghitgtomnt h
Edn., VCisWei nhei m (Germany), Vol. A21, 1992, pp. 179-205 and 227-251, or
igg; rom F. 3§Mm%ng$y§%r@td§§h@dga§ﬁ®s @arkhéla;;al GamyY8E | a0y fil\éUm ch, Vienna,
., pp. gengr r g are
those in v\,hlc(i:‘ﬁEn1 a;aa}lfc]gfg)%%n?fgﬁﬂs %n Sogd%%ﬁggeyﬁghl ftoﬁgﬁg}fggr oup
whi ch ext entReR e onBPH® et R3GFLERERH ARFBPT By Rt M- AgmAl¥ utt BofBf1%yr oup
as defined FeA%Y8OM1 via reaction with one or nore other chenical
conmpound29 and which is suitable for formng a link to the main chain of
t he pol ynerrohahebpappdsdndedhe opreddmcinoent ig,0pplybstdr Hraregs about
ext ensi on Ofohdpd 1RkeRs ¢ hddgb19het B MBIOGFRE , byr f@dPFLRJo8 pnddigral group as
defined in glalMnhidl Bol FAGLLNGHLLD NG BhalRS: QhUCEOFHEN Gl gopROUNdS,
and which is sUitabl et ormng a link to.the main Ral'h of the ol yner.
10 These f UREETT0RIPUDF (tih < FUBECAPELEH SPBFABEYE e TREUPDSEH ROSAB ST he
am no gr 8BpareresteEscaf X \RIFPetpS dIRRrbeEHI1efaqidhWage 1 ad1phathe main
chai n of t héilainoxyr cBnpownd,l5hpseflsriay knawh vax tpodyalkgleng aofylahes,
structure -s¢did)ad polTy&}hylenBirbrepigiaidRea(awr) br pbdgpendame y of one
another, arge{Lffink1a@8d(gary.b = 1 or 2, R3 and R4, independently of one
another, are nitrogen or oxygen bonded into the main chain of the polyner,

where it _is 25 advantageous for_ope of the thr bonds of the nitrogen to
have beed®) TRRAR) BOQYRARY IS, AEYLERSR RreafRtarialls RavESBRHEYPAKEE (o 2,

and for theT®¥RAFiNEAY. t bF BB epspE fving 38t promttics dlearkeryicnache ¢F oup
consi sting af éptdrogenan gdodr-fpreing dsiriveti®l chelrlepk, with pambilenl ar
Cl- CA- al kyl exeesp ofehhyalipatyik, dihypdmaxyl coBPoursd phdppblydottienglingi sigbut yl

or sec-but ylesltadty krahsd 3k Ybat Mn e Oster W@ ibRepb <R iR(H - may
bear ano Ee{m&% mg?ghal n or bear an al kyl radical, preferably
yl, rel

Cl-d o-a I'n pa cular Cl1-C4-alkyl, e.g. ethyl, nethyl, n-propyl,
i sopropyl, n-butyl, isobutyl, or sec-butyl, or bear an aryl or heteroaryl
radi cal , 35PEsdaf¥eds dperrRpxmic @Fids whigh- shouldyhg mpntiangdopre
-0 C(O-0-, 2, Nr@pDhdlenedic@rOpxixl jc -d¢iG( @pd Neerephthalic acid and
mixtures of these. Up to 30 mol%, preferably not more than
40 10 mol%, of the aromatic dicarboxylic acid may be replaced by
aliphatic or cycloaliphatic dicarboxylic acids, such as adipic
acid, azelaic acid, sebacic acid, dodecanedioic acids, and
cyclohexanedicarboxylic acids.

45 Among the aliphatic dihydroxy compounds, preference is given to
diols having from 2 to 6 carbon atoms, in particular
1,2—ethanediol, 1,3-propanediol, 1,4-butanediol, 1,6-hexanediol,



Particul ar pos0£5258% i s given to a functional group of this type where a
and b, independently of one another, are O or 1 and a + b 40 = 1, for
exanple -NC(O -, -C(O-N, -0-C(0)- or -C(O-0O. In a polynmer Pn, the
radicals Z may be identical or differegt. The radicals Z may be identical
or differen r sone,of the 4 o/ ymers Pn. ., 0050/52583 13 The radicals Z
may be ideni‘i{:‘ exgpe ?“?i'eféﬁ'?tgﬁf'la'lg}%ﬁf’tﬁﬁﬁdb%]i'errEI4§°¥’“%°r}-‘{’d@in€§Fgl'Z whi ch
may be used! diwarlabedsiredimethanoli mpd ReoBertictglysal  grslixsyues f f or

| i nkage to thesexain chain of the polynmer, are nonocarboxylic acids, such as
al kanecarboxylic acids, e.g. acetic acid or propionic acid, or benzene- or

napht hal egepnnacan RPXY! e fATrdda i&m&%rgevgpim%i dnofia G %ﬂfigﬁﬁ ;r abl'y

Go. Clo, ar ofid e aansThyil 3 EURRRIRNE BILOR offuves 5t dPaeRafid of. cus

aryl al i phat F7 4 ighdaAP nestC dfehPReierablyl drPRe? 16t 6a ARXRRM &tOMSsudfeng
nonocar boxytheseac past dgillayu Prefionerss riss given ttre peByethpleieconed chain

regul at or s, textephtiiaXbte caref pelghutyikne regephiidlatel hhd ixaaeBoysy!l i ¢ aci ds
or with ppnogdgaies. 15 A preferred radical z, with preference in the case
of polyam des and in particular in the case of polyam des regul ated using
di car boxyli¢ ids, such as terephthalic acid, and including the functional
group requi ?re%cq‘r(?flcﬁ hRSHEY 81Yﬁ‘§ ?‘&i%}é’ﬁﬁﬁ%ﬂ%‘f? ttﬁéeﬁbtlb%lﬂ}%ér anfl; of er abl y
has the forPRADPURYIRDe feraghthalategwhieh,\fefteaizy RE Pher MAREPEBnal group
capabl e of wmitde fprhatlobywwehahesdwmsed ont e, maiefecably uef tohé. pos \oyer,
pref erably wd RS pfwheb-chdRanediby dimlyor 6+méthyI8-1a6kpéntarteddaiboxy, or a
carboxy derivative, or -(CH2) X(NH)R5, where X is froml to 6 and R5 is 35
hydr ogen or - C8- 3 joeen! S 0, t or
-(Gﬂ)ymz%et(ﬁ(?%%%%%é\?{%g%@% V |??frg%qﬁ°d8.8%£i%]?a’}fiagﬁ| ar - NH2,
R2 is al kyl 9357 ePe abl y it Terehpkyte - E&&'ﬁra‘&alrfbt%%? 8?%9%“546%- propyl ,

i sopropyl, ¥Ratic risgphiph dgegvestfyom she-piamatic] diedrhaxygaret acid ar

met hyl , 20dTIRS aromayde ogiery m8Y- &lsalHape, sobstittionhee eg Rby hahpdemgen or
Cl- C7- al kyl suainGsR3hisrire par brenimd, rdbggen-c,481ky DOFUCH2883mdthhyl) such
conpounds, stigfi,C iBbPESHNCE nupkebyY, RI-BYepLs H’&fbutt?&t,' @fyteﬁr-bh@%rffirt' cul ar

secondary, amno groups of the piperidine ring systems fromreacting. 5
Particul ar preference is given to 4-ani.no-2,2,6,6-tetrangethyl pi peridine. A
preferred rﬁzﬁ Eaﬁa?flﬁgelbs“%b}i?hug?%faef@r}@ﬁ FECe S °(‘f’a§é° f“bc?%lrfggto EP Pa%nhg

i ncl udi ng5t Hee fAesdEreraffastoop FhRTted FERiLPTiuKaFhe thokae TARLPS (Hai n of
t he pol ynerdicarbemrydi&addidhmeraticaripmyldcoestdkald déodaatd usmpdly chingound,
pref erably somiurocatponatgre feodbyn Bent at e, 2 af 1advant egep paky is@huM

al koxi des, }bieRAehteUL &g SR B ABT 10248 0s SYE N ICATBOKPHS: A8 gPEIPPESd 1N
DE-A 43 33 (%rom 1:1.5 to 1:2, or else of diester to diol of from 1:1.2 to

30 1:1.5.

However, it is also possible to carry out the ester reaction with
a smaller excess of diol in the first zone and to add appropriate
further amounts of diol in the other temperature zones.
35
The reaction may advantageously be carried out in the presence of
a catalyst. Preferred catalysts are titanium compounds and tin
compounds as disclosed, inter alia, in the patent specifications
US 39 36 421 and US 43 29 444. Preferred compounds which may be
40 mentioned are tetrabutyl orthotitanate and triisopropyl titanate,
and also tin dioctoate.

For the purposes of the present invention, polyester amides are
copolymers of polyamides and polyesters which are obtainable by

45 processes known per se based on the processes described for
preparing polyamides and polyesters.



15 The met hoos6052588 achi ng such radicals Z to polyesters may be based on
DE-A 44 OL 055, for exanple, and the nethod for attaching such radicals Z
to pol yam des may be based on EP-A 759953, for exanple. 20 According to the
invention, the polyner mxture has in t(re differential distribution curve
WM determined to DI N, 556or7£§-2 in hexa]’f uor oj sopropanol as el uent  at_ | east
2 maxi ma of TR PTERRLEF AR (Hle HQLNTST W nTRRY N Soff ORRY i Hh Ge8eR8t 189 ti cal
per se. Forfomn hyayahisobfenadpiai éalULmenad snbreyclopeddn ot indussrpakber of
maxi ma sel echentisthrgyl sitibeEdh . ,3VCH, Wainieim/ (G8rméhy)l,0voll, A2, 1992,14, 15,
16, 17, 18,p49,170-286, af efgrabhy 2, 3, 4, 5, 6, 7, or 8, particularly
preferably 2, 3, 4, or 5, and is in particular 2. According to the
invention, the p r_mxture_has ft aqgi Q of the polymer m xture
at the nel t"lg%ng‘:]e ﬁ(;%! )réggo?éqxﬁ"eerﬁof??rr“éary %ex?&?’é&o‘gtgdgr M hed to 1 SO 11357-1 and
11357-3 for at least 5 mnutes, preferably at least 7 mnutes, in

particul ar Abmfl¢heopalyndnsuPesmay fpet fthermndslasdici-al di stribution curve
WM determned to DIN 55672-2 in hexafl uoroi sopropanol as eluent, at 35

| east 2 gpXbh@ LfvahbegsslAtdmrRdihegtiansy Wet NSo1ytabeni Rfuddie igByhi@, of the

relative Tredupiee W PEbOlefuoddy ald 21y 180 801110 gTRGLI 20180 0eh9Y 1

i dentical . Ee osi.tion of 1 §ma£ma' ére’affer the égln’ olf’t & pol yrer
e 1rll')?iél tPh ' P't% ' &#ﬁﬁﬁrp XHSe Pps "f/ﬁtgclli‘leﬁmf’ﬂ]r S nes

o
mxture at t Oi . :
t he recurrePRlEIZfdaVdtio-hfePravien Sagnkbe) nyibay ofntherramieggécof the

val ue neasupetymersDibl 586 7®r2, thaseau. on the position of the maxima prior to

the agi ngsof the polyner mxture at the nmelting point of the polynmer
m xture. 457) NoN@rBEEf£Id EhHBARACHIEHhe hbRbEMIQH Rt 168 C Wt ghefion the

hi ghest mas ' dj rent.ial _distri ' curve
WY wi oL eeeied o Z%{.ﬁ?%s”{ﬁ& b¢ Migoho] £ 5End 08 Bl pRiihdr,
mexi mum in ?%gedgiqlnf gP%n‘i??.ﬁ GESEH Ok iBTSEUPRRS EShBRT e S4E PERWRS 2,
preferably @f theadpin, chaingaofi ehe apolgmeregstakl ofsthy polmess Bnefid r ed
enbodi ne@dP, cagablguoti emplydinguivatedtfer dmmettheliyghest nass attached to a
maxi mumin the differential distribution curve WM wth respect to the
smal | est megg attigchedsd o ,@v)naxiﬁrlqm[}ngqylt% differential distribution curve
WM should be not nore than 100, prefeéra 1y not nore than 50. 10 In

anot her preferred enbodi nent, the highest nmass attached to a maxi numin the
differentiaf™di%tribution curve WM should be not more than 200, 000,

pref erabR¥ not nore than 150,000, in particular not nore than 100, 000. 15

I n anot her peeferred esrodiogemt thh heo bawesiOmass attached to a maxi numin
the differemfial distisbiid aeightvaverae abDstldiewaigheasd paf0s5@raier ably
at least 109Q4 particularly preferably at |east 2500, in particular at

| east 5000._,20 For th p prese i.nvention, the nmeasurenents
to DI N 53@751-2 are tof%?i’a%fsfggﬁ%ﬁyéssi’nggag{i}l%élﬁggt%ﬁs‘ at wavel ength 230
nm 25 Ifivone preferred enbodi ment, the polyner mxture of the invention
may, in a rERrfde PRSHATIRY eFPodiBeRti ddeafliber f agudmask anegaRpeies

i norgani ¢, eblmraedtive ewh-gpowupse(E@ddif ithesmasucthadsspefnere podymenlafi ngs.
30 Preferr egt piegRnbie apElyned @3N i Kasg@idg6RNtle tiotapabti £ &t thésai um

di oxi de, whigdhies Breteadbive bfdt BFodPbasend Adin ShatRl %R NheC BAPRHEYIS

whi ch ar i ppr.gan r.gani. ture, th un ref er.abl elng from
0. 001 {038 BortE B 1gheE e Libdile bF: chSL AR bt e GiCRana oY 1t
based on 100 parts by weight of 35 polynmer mxture. The pignments may be
added to onBS sdrg, *oto@1@af —t 2 )pdMpEEXS] Pn during the preparation
process, or to the polynmer m xture during the preparation process.
Preferred nehéiengs are fibers or beads made froma mneral 40 material, for
exampl e gpom gl ass, fromsilicon dioxide, fromsilicates, or from

carbonates, ; { he armunt[s pa(egfo a@?l__x%bceé ng.Lrogn 0. 001 to 65 parts by weight,
; gﬂ_ ; ;

in particular’from1 wel ght ; - based on, 100 parts by weight of
pol ymer mix¥ure. The HoI'dS§EiARY- ‘?ré‘@ge8°%%c‘l}r?€, WELHRt G D&i’ﬁ%@%
pol ymers Pn2@% during the preparation process, or to the polyner mxture
during the Pseparati obs @oQceseferably 28, in particular 32.

45



0050/ 52583 aes0he2p88yner m xture of the invention nmay be obtai ned by
processes known per se for preparing polyner mxtures. |In one advantageous
process, a mxture conprising polynmers Pn in 5 solid formmy be nelted,
m xed, and allowed to solidify. In ongjadvantageous process, one part of

the polyners Pn in |ten. or.sqlid form may be adde o_the other part of
the ol yrer 2 pe BrRErTEch Bneslundn el BipBes HEISE h8ar ' Gl 2p6eLet | afty.
10 15 Thi s SbITaFCEI¥St $oh BrUPHe (FR) tofmhepBain |fndast of t e RoLyBeriof any
desi red maneegh dofothexpedymernsoPgi veased| pat the ftidv@dsof sibletes, tbesepl di ngs,
whi ch may bspediteai bedréiciiviehendegiodds REOERS SREHLKROMANPESE IDe PBEymer

i nvent i onsabs @Aho¥EdeRe fddI§mers SHECLS, capsh 1|t egﬁ%)gﬂ RAkRherHSI Ng a
pol yrer mx}_*g%qlaqf-t he invention, for exanple by nmelting the pol yner

m xture and extrudi g it by processes known per se. 20 25 30 35 40 45
0050/ 52583 17 W claim 1. A thernoplastic polynmer m xture conprising m
pol ymers PnEG 5 ilér & 99 s(My)nat UF=l [REEHEF) greater than 1 and nis a
natural nunber froml1l to m where each of the polymers has one or nore
functi onab wexeps of the structure - (R)x - C(~) - (RZDy 10 present as
repeat units in the main chain of polynmer Pn where x and y, independently

of one anot , are 0,0or_1, + -1 R1 and R2, independently of
one anot her?&%re OXyg%eén) % 21°ﬁ|%?rg8‘?‘<“ént%5’r?88d}?nto the main chain of the

pol ymer whefe in the 4 {6 ¥REPAF-IWTROPLIPLTH LT VELIR )t OLY AP® % 0 DI N

55672-2 in #Xafl uoroi sopropanol as eluent the polynmer 20 mi xture has at
| east twd5nByci ma of tihe 20| preferdblgguéncyn\Pamncduabkted2 agi ng of the
pol ymer mixture at the nelting point of the polymer mxture determned to

| SO 11357- 1pand hbl BREpdsd 9o tHb M &sont! REvERL YSWBS amsi%?ﬂ@s has rehBe INe

dlfferentla'énd groups implies groups which can extend the main chain of the

polymer with formation of a functional group as defined in claim
20 1, by reaction with [lacuna] particular type of group present in
one or more other chemical compounds.

Amino end groups are a species of reactive end groups whose
amount may be determined, for example in polyamides, by

25 acidimetric titration in which the amino end groups in solution
in phenol/methanol 70:30 (parts by weight) are titrated with
perchloric acid.

Carboxy end groups are a species of reactive end groups whose

30 amount may be determined, for example in polyamides, by
acidimetric titration in which the carboxy end groups in solution
in benzyl alcohol are titrated with potassium hydroxide solution.

In an advantageous method of regulating the number of a species
35 of reactive end groups, some or all of this species of reactive

end groups bear a radical Z which blocks any reaction with the

certain type of groups mentioned as present in one or more other

chemical compounds, and thus blocks any extension of the main

chain of the polymer. The radical Z here may be a certain radical
40 or a mixture of such radicals.

The introduction of radicals Z is known per se, for example from
Ullmann’s Encyclopedia of Industrial Chemistry, 5th Edn., VCH
Weinheim (Germany), Veol. A21, 1992, pp. 179-205 and 227-251, or
45 from F. Fourné, Synthetische Fasern, Carl Hanser Verlag, Munich,
Vienna, 1995, pp. 39 and 70. Compounds which may generally be
used for capping are those in which a radical 2 which has no



25 di stri bu0050/52588 WM determined to DIN 55672-2 in

hexaf | uor oi sopropanol as eluent, at least 2 maxinma of the relative
frequency W and the position of the maxima here after aging of the polymer
30 m xture at the nelting point of thq olymer mixture is within three

h dard .d f f the
(e the s psseabosh ot e o STl S R sagn s o,
agi ng of t hECTBIREEr THPRELANS L afTPRR ?Fequ ﬁﬁeﬁoPhtC]@flmt hevHRISARTEIAT XL ur €.

35 2. A pol yhehr anexpyreorss athgirnedenicall gorpoundthea@davhietasis swotable he
pol yners Pnfer efdrimdngopl bistk copehymedin chaifhef pey polymex} Was aeesl ai med
inclaimg B%nééd\Mbeéefﬁﬁﬁtfﬁﬁaﬁuﬁﬁﬁﬁp(Nhr%h beasds AMRuEPELE&S i beagkd ve
end groups fEF Hfaihhee naw \d) geghly Oy [4EnR ALY LeE ctl.rt%ﬁss? ﬁﬁ% total of
all of thesg %ge%# es o ti.ve_en wpg o na| n al P the

pol yners of °% tnh‘é T yneré f’ﬁaCfC%Wp 158 R Fn% mﬁ%a G <
(12" * | og (FRgpoundgy p qmegﬂh lsoawaﬁ@séo_{s W rw\;%kt% ‘thé main

wei ght - aver e@imwifetbeapolymieght to DIN 55672-2 and E1 is 20. 5 4. The

pol ynmer noxture as clained in any of clains 1 to 3, where the nunber of at
| east one SpredeSFudlbti6Rs] IgtRup8dudd®un® LEGteibilyh@nBahPadN gPbup NE

pol ymer s Ofi%éreacuggg@l Y TRE g’ %g QD the ‘total of 1 of these

speci es of d grou narn’ chain of the poI ynmers of the
pol ynmer Pn, conplies with the |nequaI|ty EG < (12 * log (MN - EZ) [nmeq/kg]
15 where MRS nef@swef ghinkager a§e? ned &diel APincfhin 0§ Dhel BEGTRI2Paris EZ | s
20.. 20 515Theefryiapiwr anfunatrionad graipred itheastyrwftugkeai ns 1 to 4, where the
nunber of at | east one species of reactive end groups (EG of the nain
chain of the pehynerg@f -eagh),of the polymers Pn, based on the total of all
of these specles of reactive end groups of the nain chain of the polyners
of each 25 of the polymers Pn, conplies with the inequality EG < (12 * |og
(MY - E3) Y ]ﬁ%liﬁkg] where 30 MV is the wei ght-average nol ecul ar weight to
DIN 5567292 and E3 is 20 6. A polymer mixture as claimed in any of clains 1
to 5, wher ea3&nddne indepdridenit 1yt of earsd amedhsepecams Oobrr tacdnd/e end grbups
bear a radieal2Z and Z has been |linked to the nain chain of the polymer Pn

by way of apfunet RONAnd¥pRHRRE 1Y R BhEUSAKIRY, GBS)Ritrddem) or A 40
bonded into the main chain of the polymer, where it is

25 advantageous for one of the three bonds of the nitrogen to have
been linked to the polymer chain, and one to have been linked to
Z, and for the third bond to be [sic] a substituent selected from
the group consisting of hydrogen, alkyl, preferably C;-C;p-alkyl,
in particular C;-C4-alkyl, e.g. methyl, ethyl, n-propyl,

30 isopropyl, n-butyl, isobutyl, or sec-butyl, or aryl, heteroaryl,
or -C(O)-, where the group -C(0O)- may bear another polymer chain
or bear an alkyl radical, preferably C;-Cig-alkyl, in particular
C1-Cs-alkyl, e.g. ethyl, methyl, n-propyl, isopropyl, n-butyl,
isobutyl, or sec-butyl, or bear an aryl or heteroaryl radical,

35 examples being -N-C(0)-, -C(0)-N-, -0-C(0)-, ~C(0)-0-,
-0-C(0)-0-, -N-C(O0)-0-, -0-C(O}-N-, -N-C(0O)-N-.

Particular preference is given to a functional group of this type
where a and b, independently of one another, are 0 or 1 and a + b
40 = 1, for example -N-C(O)-, -C(0O)-N-, -0-C(0)- or -C(0O)-0O-.

In a polymer P,, the radicals Z may be identical or different.

The radicals Z may be identical or different for some of the
45 polymers Py.



where a ando@s0/528g3ndent|ly of one another, are O or 1, and a + b - 1 or
2, and 45 0050/ 52583 19 R3 and R4, independently of one another, are

ni trogen or oxygen bonded into the nain chain of the polyner. 7. A polymer
mxture as clained in any of clains 14t0 6 also 5 conpr|3|ng a pignent or

o "ol ai s e, 2RLEREEY B%Eﬁé‘““%eﬁé HFerhgtaf e et Bompr i s\ ng
pol yners F%PQ¥¥W§6P|anorn1 and allowing 10 the m xture to solidify. 9. A
process for preparing a polynmer mxture as clained in any of clainms 1 to 7,
whi ch conpra&fisaaddi nghivle magr be Oisdd@dpahyadssusiy,i indDldieRy ehesol id form
to the otgeg,Rarbnal a&ﬁlpl@eaghyé@rﬁﬂlhﬁag@leoer&hta_%mn ik i ékngné he
melt, and %% eQ Eg?tﬁ%ﬁ%% Eg%ugilc ac1ﬁ u H as Ea?écqrbo%ggo 'n 7 20

obt ai nabl e N
25 30 35 40R%S 'AE A acekds acEd 00 PEEPWN%?a%% %3‘0%2?11?%05 A
R ALFe. AQA@MhzlﬁgeMI@aA@OVYALCeE}@f Sspgh s;as bpngpfe acid, or C3-Cao,
~yt ni d*YSU| med feariab i 7] Ca{Ca al| Clklyd aint aed c suchUps af yalldheay tah feed ] oar] Cat@al)] ca]
ca] cal] cad caferidhed) ceyd-eal) clomakea] fisddniack, Tsuch as aniline, or C;-Cyq,
preferably Cg-C;3, arylaliphatic monoamines, such as benzylamine,
or a mixture of such monocarboxylic acids and such monoamines, or
the abovementioned chain regulators, or a mixture of such chain
regulators with monocarboxylic acids or with monoamines.
15
A preferred radical Z, with preference in the case of polyamides
and in particular in the case of polyamides regulated using
dicarboxylic acids, such as terephthalic acid, and including the
functional group required for linkage to the main chain of the
20 polymer, preferably has the formula

R2 R2

Rl N— R3
25
RZ2 R2

where
30
R! is a functional group capable of amide formation with respect
to the main chain of the polymer, preferably -(NH)R3, where R5
is hydrogen or Cj;-Cg-alkyl, or carboxy, or a carboxy
derivative, or -(CHz)x(NH)R>, where X is from 1 to 6 and R3 is
35 hydrogen or C,-Cg-alkyl, or -(CH;)yCOOH, where y is from 1 to
6, or -(CHz)yCOOH acid derivatives, where y is from 1 to 6,
in particular --NH,,

R2 is alkyl, preferably C;-C4-alkyl, such as methyl, ethyl,
40 n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, sec-butyl,
[sic] in particular methyl,

and R3 is hydrogen, C;-Cy~alkyl, or O-R4, where R4 is hydrogen or
C1~C7-alkyl, and R3 is in particular hydrogen.
45
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polymer mixture is within three times the recurrent standard

40 deviation sigma(r) of M, in percentage of the value measured to
DIN 55672-2, based on the position of the maxima prior to the
aging of the polymer mixture at the melting point of the polymer
mixture.

45 In one preferred embodiment, the quotient calculated from the
highest mass attached to a maximum in the differential
distribution curve W(M) with respect to the smallest mass
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In another preferred embodiment, the lowest mass attached to a
maximum in the differential distribution curve W(M) should be at
least 500, preferably at least 1000, particularly preferably at
least 2500, in particular at least 5000.

20
For the purposes of the present invention, the measurements to
DIN 55672-2 are to be carried out using a UV detector at
wavelength 230 nm.

25 In one preferred embodiment, the polymer mixture of the invention
may, in a manner known per se, comprise additives, such as
organic or inorganic, colored or non-colored additives, such as
pigments or moldings.

30 Preferred pigments are inorganic pigments, in particular titanium
dioxide, which is preferably in the anatase form, or colorant
compounds which are inorganic or organic in nature, the amount
preferably being from 0.001 to 5 parts by weight, in particular
from 0.02 to 2 parts by weight, based on 100 parts by weight of

35 polymer mixture. The pigments may be added to one, some, or all
of the polymers P, during the preparation process, or to the
polymer mixture during the preparation process.

Preferred moldings are fibers or beads made from a mineral

40 material, for example from glass, from silicon dioxide, from
silicates, or from carbonates, the amount preferably being from
0.001 to 65 parts by weight, in particular from 1 to 45 parts by
weight, based on 100 parts by weight of polymer mixture. The
moldings may be added to one, some, or all of the polymers P,

45 during the preparation process, or to the polymer mixture during
the preparation process.
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present as repeat units in the main chain of polymer P,

where

x and y, independently of one another, are 0 or 1, and x + y

=1

15 Rl and R?, independently of one another, are oxygen or nitro-
gen bonded into the main chain of the polymer

where in the differential distribution curve W(M) determined
to DIN 55672-2 in hexafluoroisopropanol as eluent the polymer
20 mixture has at least two maxima of the relative frequency W,

and after aging of the polymer mixture at the melting point
of the polymer mixture determined to ISO 11357-1 and 11357-3
for 5 minutes, the polymer mixture has, in the differential

25 distribution curve W(M) determined to DIN 55672-2 in hexa-
fluoroisopropanol as eluent, at least 2 maxima of the rela-
tive frequency W, and

the position of the maxima here after aging of the polymer

30 mixture at the melting point of the polymer mixture is within
three times the recurrent standard deviation sigma(r) of My
in percentage of the value measured to DIN 55672-2, based on
the position of the maxima prior to aging of the polymer mix-
ture at the melting point of the polymer mixture.

35

2. A polymer mixture as claimed in claim 1, where at least two

of the polymers P, are thermoplastic polymers.

3. The polymer mixture as claimed in claim 1 or 2, where the

40 number of at least one species of reactive end groups (EG) of
the nain chain of the polymers, based on the total of all of
these species of reactive end groups of the nain chain of the
polymers of all of the polymers P,, complies with the
inequality

45
EG < (12 * log (My) - E;) [meq/kg]
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(E ) of t e naln chaln of the polymers of at least one

polymer P,, based on the total of all of these species of

10 reactive end groups of the nain chain of the polymers of the
polymer P,, complies with the inequality

EG < (12 * log (My) - Ez) [meq/kqg]
.15 where

My, is the weight-average molecular weight to DIN 55672-2 and
E, is 20.

20 5. The polymer mixture as claimed in any of claims 1 to 4, where
the number of at least one species of reactive end groups
(EG) of the nain chain of the polymers of each of the
polymers P,, based on the total of all of these species of
reactive end groups of the nain chain of the polymers of each
25 of the polymers P,, complies with the inequality

EG < (12 * log (My) - E3) [meq/kg]

where

30
My is the weight-average molecular weight to DIN 55672-2 and
E; is 20

6. A polymer mixture as claimed in any of claims 1 to 5, where

35 some or all of at least one species of reactive end groups
bear a radical Zz and 2z has been linked to the nain chain of
the polymer P, by way of a functional group of the structure

- (R¥), - C(O) - (RY)p -
40
where

a and b, independently of one another, are 0 or 1, and a + b
=1 or 2, and
45
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10 the mixture to solidify.

9. A process for preparing a polymer mixture as claimed in any
of claims 1 to 7, which comprises adding one part of the
polymers P, in molten or solid form to the other part of the

15 polymers P, in molten form, and mixing the melt, and allowing
it to solidify.

10. A fiber, a sheet, or a molding obtainable using a polymer

mixture as claimed in any of claims 1 to 7.
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