2 3 DEC 2004 Pol yam des The present invention relates to a process fgr Egg%u,'
preparation of 5 polyamdes (VII1) obtainable from nononers (1) sgl cq
fromthe group consisting of |actans, w am nocarboxylic acids,
w- am nocar boxylic acid nitriles, w am nocarboxam des, w am nocarboxylic
acid salts, w am nocarboxylic acid esters, equinolar m xtures of di am nes
and di car bﬁﬁ)ﬂj claC| ds, 10 dicarboxylic acid/diamne salts, dinitriles and
di am nes, or - m L%res of such nononers, wherein the pol yrreri zation of the
nmononers (1) is carried out in the presence of (Il1) 0.01 to O. 5%by wei ght
of a steriBw Pyebemdemsenpipericdiates 156 éiqj’ﬁo\ééEBVﬁoMr{éh PESafa il onal
group copaitlyaniaes darhgr sptd Ahnte! hrsﬁ%ﬂﬁ%}neke ﬂ%a X%Qa dﬁ b' (1)
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0.01 to 0. %Ry ¥k oun § capabl e
of ami de for et | O émﬁ% of La & H‘é ét‘\}idisl' , and optionally

a conpound” el §8F8ﬁb?’fy Ct ﬁglﬁr’&fﬁlé@ﬁsﬂéﬁwo@larhoémd (1V) which has
an am ne JPUATHNESpERAW1GE anides 2B s, omraninsranboikyl £ parild eetéhe, pol yner
mai n chai reqiimpher pmixtaredeos (dddnihesaaf@BdREoky)iMicGshas a carboxylic
aci d gr oo RaRabkel of a%r{udsmﬂﬂ{j*% 190, Mmuﬁeg “dn i {afifp POl YT MBI N

h f ot réth o th
chain of \iGefgbia) dhondlof L), gadcs, cqmPotne TV AiFELrqi (rom the

forrratlon NAerPebbeds FarEHed p?ﬂtyﬁérth%um’e@ﬁa?ﬁ of the polyanide (VII1),
35 or m xtures thereof, the amounts of (1), (I1), (Ill), (1V), (V) and (V)

addi ng up ¢X) 10004 the .68MPPNasht( bk)a éﬂérlﬂ:ali}\ﬁmde\ﬁed %Fﬁ(r\{rd) Ee' ng
bonded 49 aﬁltvfaelpelmh ﬁﬁé'i‘ fﬂrﬁ: 1]1 ags fé‘ ft he e am ne
groups of ¢he §eg 2& 4 5 . ga% e e formation
with respect to t po yiePech < R@ er( hhhr or equal to the sum of

t he carbo>r<TéI|c acid groups of the components (I11), (V) and (VI) capabl e of
anmi de fornktiidn Qi Ph tedpsét by oveight 45 potompenndhehich dad BEER004 5 10

amine groups capable of amide formation with respect to the
20 polyamide (VIII),

and optionally a compound selected from the group consisting of

a compound (IV) which has an amine group capable of amide

formation with respect to the polymer main chain of the polyamide
(VIII),

25

a compound (V) which has a carboxylic acid group capable of amide

formation with respect to the polymer main chain of the polyamlde
30 (VIII),

and a compound (VI), different from the monomer {I}, which has
several carboxylic acid groups capable of amide formation with

respect to the polymer main chain of the polyamide (VIII),
35

or mixtures thereof,

the amounts of (I), (II), (III), (IV), (V) and (VI) adding up to
100%, the components (II), (III), (IV), (V) and (VI) being bonded
40 to the polymer chain via amide linkages, and the sum of the amine
groups of the components (II), (III) and (IV) capable of amide
formation with respect to the polymer chain being greater than or
equal to the sum of the carboxylic acid groups of the components

(II), (V) and (VI) capable of amide formation with respect to the
45 polymer chain.



2 The invention further relates to polyam des obtainable by this process,
to the use of such polyam des for the production of fibers, texti P ﬂ@@rﬁ&ﬂi}
and noldings, and to fibers, textile fabrics and nol di ngs obtainable from
such pol yanm des. The use of polyami degs for the production of fibers and

arns is ﬂﬂ%nQﬁ@éﬁﬁ&dﬁnQﬂ@théf”féaé@gp f 3 opedi a of
I>/ndustr| al gp_,gggst{é/éggt ed, Agv 5‘@@3"\% ]L,T:o'm é‘ggﬁﬁg % SnbH,
Wi nhei m f%’fz nS/ 1 sigFé Qﬁ(?&ﬁéé@“r?ﬂ ®franner known
per se by ERng P 1ep P‘?’é’rﬁﬁjé‘ndswmfrﬂfn tandnt@ fibeirber texrdi st r et chi ng,
t ext uri ng f@kgicgpand melldyngs tahttaieablegfai dutbhbpslyafiiisgescan be fol | owed by
cabling and heat setting of the yarn. 15 Setting processes are known per se,
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yarn and tHEusErpet actr\ﬁ“'és‘aﬁﬂr rshaerve voLUTAQOL yVOH Verd aghgesellcRaiee t he
climatic dtdinb¥einhghian,dGeanlamyt a987hepagds Sehatrghe quality, for exanple the
APHA  2B0 (Hazen) index according to European standard EN 1557 (corresponding
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in relative \ya‘g‘f:gg‘l tsﬁplélﬁﬂt“gth"e "r‘ﬁté’eal ﬁlwnﬂné‘élkefrmn@at texttinghangol ymer

has been FPtdeBrdteFRitersreabingyedidl fibex an Tobsecdn tle EbRIGFAB@HL | nvention
to provi deapdlipgnantshearhsett an dfe theeghdm produce fibers, sheefs or

nol di nges  especi al | y yarns, which do not exhibit said di sadvant ages, as 35

h am des to repared in
echni cal 15 Sopg B o eéggﬁén%so‘r“f%nﬁéf § Tio58=Pe daiAd: Uehi e asRest | s

achi eved rcicﬁ f’é TABF TP Ser EREMAK-set, pol yani des obt ai nabl e by
such a process, the 40 pol yam des defined at the outset, the use of such

pol yam deprrf @ssenhealrssepcdf osetadfinki Rer the tpagishhe é8iHeC a2R e HERdydings. and
fibers,20 eoatnrdam&aasmxaﬁddérpld&ﬂ%dosfééé@'c%&i@{&%“ hpé’é Y dtes 45an g
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grafts of ﬁaﬂyﬁQ%§| éﬂggagggép dre %3"the cllmatlc chamber.

The disadvantage here is that the quality, for example the APHA
25 (Hazen) index according to European standard EN 1557
(corresponding to US standard ASTM D1003) and the relative
viscosity of yarns from polyamides known per se, is markedly
impaired during this setting. The drop in relative viscosity and

the rise in APHA index indicate that the polymer has been
30 degraded, i.e. damaged.

It is an object of the present invention to provide polyamides
which can be used to produce fibers, sheets or moldings,
especially yarns, which do not exhibit said disadvantages, as

35 well as processes which enable such polyamides to be prepared in
a technically simple and economic manner.

We have found that this object is achieved by the process defined
at the outset, polyamides obtainable by such a process, the

40 polyamides defined at the outset, the use of such polyamides for
the production of fibers, textile fabrics and moldings, and

fibers, textile fabrics and moldings obtainable from such
polyamides.

45 Polyamides are understood as meaning homopolymers, copolymers,
mixtures and grafts of synthetic long-chain polyamides in which
the essential constituent is recurring amide groups in the



t he essential constituent is recurring amde groups in the 2 3 DEC
pol ymer main chain. Exanples of such polyan des are nylon 6 22?%[:3 2004
(polycaprol actam), nylon 6,6 (polyhexanethyl ene adi pam de), nylon 4,6

(pol ytetranet hyl ene adi pam de), nylos 6,10 (pol yhexamet h)d/l ene iseba(;am de),
nylon 6,1 vl en - - di car.hoxam de), nyl on
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he st apt i REYIRL Kt c

1Eor m a%bﬁgrkﬂgaf%@ b%ilgﬁ'sizgg. b?;%&i tgggégﬁifﬁqﬁe%eﬁgp%%mdﬁ om the

pol ymer ss.  I'n tthe pol P28t ot Ok car boxam des, the am no and am de

end groups of the starting mononers or starting oligomers react with one

anot her t &nfprincipleanpolyagridep aaml mnprebared sy awBDpiecasvest.hen be renoved

from 25 the polymer mass. This polynerization reaction is conventionally

monomer s of Sis b RRCSEIER BF o108 TR AR Wary pEGE 488 S0

n L1 goners.i s cony )

gglngggziist ?éﬁ%%ggg? .1%’3 Yo *PHBO| AR PEnIeToiHERE thgreafessehes from t he
group CcoRRFRRFHPBVY LG A% NI dhefio ARiBERF Pexandidds, aminticesbarpbicy| i ¢
acid nitrpFéd, eskens escanbmcarbdey] iovanidneaktHoxel amind hrkRlchgboxyl
W an nocaehdxgtoupsaoifdthet @fast 6 UndRdrtirsTo¥t S5 i0G g1 8Jamas #09.0°
di car by ki h a6hdl anc¥hE AT 89 XrinC aAChRY fli Zablp zﬁgi %:%te?'. T difd 'we§ and
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40 mononerach bt semovel e2o indo B ivher, mass r i e eolymerpation of
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amide group and ammonia. The ammonia can then be removed from

25 the polymer mass. This polymerization reaction is conventionally
referred to as polycondensation.

The polymerization of lactams as starting monomers or starting
oligomers is conventionally referred to as polyaddition.
30
According to the invention, monomers (I), selected from the group
consisting of lactams, w~aminocarboxylic acids, w-aminocarboxylic
acid nitriles, w-aminocarboxamides, w-aminocarboxylic acid salts,
w-aminocarboxylic acid esters, equimolar mixtures of diamines and
35 dicarboxylic acids, dicarboxylic acid/diamine salts, dinitriles
and diamines, or mixtures of such monomers, are used.

Suitable monomers (I) are

40 monomers or oligomers of a Cy to Cag, preferably C; to Cig,
arylaliphatic or, preferably, aliphatic lactam such as
enantholactam, undecanolactam, dodecanolactam or caprolactam,

monomers or oligomers of C; to Cyg, preferably C; to Cig,
45 aminocarboxylic acids such as 6-aminohexanoic acid or
ll-aminoundecanoic acid, dimers, trimers, tetramers, pentamers or



nmononers or oligomers of C2 to C20, preferably C3 to C18, 45 .

ami nocar boxyl i ¢ aci ds such as 6-am nohexanoi ¢ acid or 11-am noundeéan&E€ 2004
~acid, dieters, triners, tetraners, pentaners or 1 3 DEC 2004 4 hexamners
thereof, and salts thereof such as algkali netal salts, for exanple |ithium
sodi um or ' S, r ef er apl tQ.C18, am nocarboxylic
acid nitr |:Pgéﬁ§€é(:% .ggf G%Iggmstr?gﬁgigrﬁ%ﬁpe@%fag Il,lggn%lst (r%iik@%&r mg9aly fHadé@ndecanoi c
‘acid nitrFeS® FER O | SOGIHBr QT FotessiBm @l tdni no aci d ani des such as
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esters, sslagheagm ] ] Y, = -hutyl, i -%uty or
s- but yl ezlri«gi.ﬁef)fgﬂc%la{lg% géol,d B?g?g?gb I’y lés%gg%lfﬁer&gagﬁ%c%?%xyl i c acids,

such as 1 am hohexanoi ¢ acid esters, for exanple nethyl 6-ani nohexanoate,
or 11-am noundecanoic acid esters, for exanple nethyl 11-am noundecanoate,
monomer s FeneRer® MY ©ldgomexd® afoCe26 Coprafitmalhkbyd GinidesChach 29
ﬁl kyl dit ia;/rjﬁnamégouﬁummﬁaéérwlhﬁheﬂsﬁﬁ&éédﬁﬁ%n%ebf)e[rﬁi‘ C‘%&?Qk%ﬁ frimers, .
exane n (20 r ably 0 , aliphatic
di car boxyltﬁ:&?aci@%lg' gen\r%#\‘o-@ooﬁzg%%l tri etg’e?ﬁe%éof, such as sebacic acid, 25
decanedi carboxylic acid, adipic acid, sebacic acid dinitrile, decanoic acid
dinitril e S5EeRA RYAGHTAPLY C1-SncR1iyat esters r iswehsas tmetlyinr sthpBNt aners or
hexamers therepyl, 30-propphers-bartydl, i eyl of 8-K 110 e620rs Préf erafhy C2 to
ﬁlZ, ?ilwklxdzdl aéﬁéf@xaswfbgg&ot e%zr,aaﬁmaéﬁ%@% i tehéﬁ‘ bl 'y, .
examne AR : . ra 0 ,_aromatic
di car boxylJ ¢ iﬂé_’f%%ﬁé’;\gr Bdle'?i vat?%\%égg%ﬁe%o ?ef%?yhé(?;r?ﬁﬁglﬁ &vngater such as
napht hal erfe- 2 52NHATETIPPIC 49T BFtetH efforaprmPles Membral ic acid or
t er epht halilcaBEPEUNAsCRN@RRRr s, triners, tetramers, pentamers or hexaners
t hereof, 40 nononers or oligoners of a C2 to C20, preferably C2 to Cl12,
al kyl di ammumomers hofio Ligbhar®tdly laeRg A E,pe, PrefBFSEEF A Yo Ciz,
hexamet jiy lfkgduaghilke, 43ch as tetramethylenediamine or, preferably,

hexamethylenediamine,

with a C; to Cyo, preferably C, to Cpq, aliphatic dicarboxylic acid
or mono- or dinitriles thereof, such as sebacic acid,

25 decanedicarboxylic acid, adipic acid, sebacic acid dinitrile,
decanoic acid dinitrile or adipodinitrile,

and dimers, trimers, tetramers, pentamers or hexamers thereof,

30 monomers or oligomers of a C; to Cyq, preferably C; to C;,,

alkyldiamine, such as tetramethylenediamine or, preferably,
hexamethylenediamine,

with a Cg to Cyy, preferably Cg to Cj,, aromatic dicarboxylic acid
35 or derivatives thereof, for example chlorides, such as

naphthalene-2, 6-dicarboxylic acid or, preferably, isophthalic
acid or terephthalic acid,

and dimers, trimers, tetramers, pentamers or hexamers thereof,
40

monomers or oligomers of a C; to Cyg, preferably C, to Ci2,

alkyldiamine, such as tetramethylenediamine or, preferably,
hexamethylenediamine,

45



2 3 DEC 2004 5 with a C to C20, preferably C9 to C18, arylaliphatic

di carboxylic acid or derivatives thereof, for exanple chlorides, uk DELs 2004
.0-, m or p-phenyl enediacetic acid, 5 and di nmers, triners, tetraners,
pentaners or hexamers thereof, nonongrs or oligonmers of a C6 to C20,

pr ef er abl a such a phenyl enedi am ne,
0w th vt “3%89 0 fgp@%%,cabgg B (G £1e o viiadr e aris G prT e 0 of
nmono- or &F ﬁ'flt?ﬁl L1y E’r‘é‘?ﬁ th§ Eﬂfasf%reG&éi“El%l(ﬁl'&Orléééar%mft:aﬁboxyI ic acid,
adi pi ¢ acld, o5 dirRbeayhenetlisiaetici aeid, decanoic acid dinitrile or
adipodinitrile, 15 and diners, triners, tetranmers, pentanmers or hexaners

t her eof 5 &RAOIRkeTsQr tQLthﬁHm'{\%t?BmérSCG ﬂtgﬁgrs R{refh%%88L¥? A gr&gg’o

aromatic di am ne, such as m or ppen I 'am ne to C20,
preferably C8 to Cl2, arorratlc di car boxyl ic acid or derivatives thereof,
for exarrp%gn‘elﬁ?’b? PqecOligomarsaof Afhitalene PZedetably Saxybi Goaci d o,

pref er abl 9r0m%bm1tcnamnue, aviah es meraplp-pabhglewddiamihepnd di ners, tri mers,
tetramers, pentamers or hexaners thereof _nmononers or oligoners of a G to

C20, praef erafly 10 a1}
p- phenyl epedj &%c;;gt;&o‘cg% %%gl efaellg‘o%f"‘tlflgg}cc?%)‘iéylé?ﬁ%q phati c
di car boxyl | c ac] TR T V&S aETE f‘Br PAGHS 8ck®i ori des, such as
o-, m ofeHFAPHLIRA ré’ﬁébﬂ-h‘éétqléraéﬂwlfari’@ldh m%ac:tcr iarddsdinitmidesr s,

pent aner s derapekarmsrid dheitoile 38 adimEmndteile) i goners of a C7 to C20,
preferably C8 to C18, arylaliphatic di am' ne such as m or

p-xyl ylgneduagt her C2.to Cl4 | D hatic
di car boxylic acid 'S %Eg?érn%og&r% | n| %%ere(%\‘exaglﬁ’é% fjle E8baci ¢ acid,

decanedi car boxylic aci.d, adipic acid, sebaC|c acid dinitrile, decanoic acid
dinitril e PR DS QLiPPReXs ofd adfenios C2¢« iRneferably rGaneesCigpent amers or
hexamer s t@Eemabic dimming, DR @B4me ormppenglenediangasprs of a C7 to C20,
preferably C8 to C18, arylaliphatic diam ne, such as m or

8_— xyl )t/)|mﬁﬁ.itﬁrf5_ tW £, ap%f&?aﬁ?ﬁca c?f('.elrz bl Yortl tcodlccj:LEQrbo%(r T{%t Iagld
| CarboxXyldhCadfifatives thereof, for example chlorides, such as

naphthalene-2, 6-dicarboxylic acid or, preferably, isophthalic
acid or terephthalic acid,

25 and dimers, trimers, tetramers, pentamers or hexamers thereof,

monomers or cligomers of a Cg to Cjq, preferably C¢ to C;q,
aromatic diamine, such as m- or p-phenylenediamine,

30 with a Cy to Cyp, preferably Cy to Cis, arylaliphatic dicarboxylic
acid or derivatives thereof, for example chlorides, such as o-,
m- or p-phenylenediacetic acid,

and dimers, trimers, tetramers, pentamers or hexamers thereof,
35

monomers or oligomers of a C; to Cap, preferably Cg to C;g,

arylaliphatic diamine, such as m- or p-xylylenediamine,

with a C; to Cyp, preferably C,; to Ci4, aliphatic dicarboxylic acid

40 or mono- or dinitriles thereof, such as sebacic acid,
decanedicarboxylic acid, adipic acid, sebacic acid dinitrile,
decanoic acid dinitrile or adipodinitrile,

and dimers, trimers, tetramers, pentamers or hexamers thereof,
45



5 or derivatives thereof, for exanple chlorides, such as

napht hal ene- 2, 6-di carboxylic acid or, preferably, isophthalic aci d 3rDEC 2004
terephthalic acid, and dinmers, trinmers, tetranmers, pentamers or hexaners

t hereof, 10 nonomers or ollgoners of ga C7 to C20, preferably C8 to C18,

| al i ph h di th a C9 to C20,
SFZer;& ) f;??sgh b gerh, € SRR, WD S 0 Lo OO

"t her eof , cﬂ?' Nfes SUShcIs &5 @r, pP-wylwengdphmineg enedi aceti ¢ aci d,
and di rrers tr| nmers, tetraners, pentaners or hexaners thereof, 20 and

honmopol yneish &apokyne peRdrdy apdedn S h rs or
st arlto | né eki g@fg}%&%l?,eggzﬁff&& sggft : &Rcﬁghgzgﬁggg_,%%ﬁﬁ{%ﬁ%ggn%?igﬁare

those whi I,z | the 5 es_n | on 6,6, nylon
o5 SdpnbRLdEL Er%hﬂ%fmﬁmﬁ agid 71 oREQEETAR Yy hhsaRTiHAdas

poI yrret apﬁ\éﬁ I%"né:q@BB bakiadcdd. or poI ypar aphenyl ene terephthal am de,

especially nylon 6 and nylon 6,6. Unless indicated otherw se, the

propor t i oaadbyimeisght riineh€atted rarr 4 orpetnf&emeemfh@ albld eddebk, (I1V), (V)

and (Vigg are based on the anount of nononer use Accor ing fo the

I nvention_ the nmeri.zati on of the nononer ( ) I S carrled out in the

presence SPPERE 'F T RLEJOMTRISER S5 4 Feri Rneéenably & b€ @isk) which has a

gr oup capéﬁyealﬁplﬁ’rﬁl&edlmﬂﬁat issAh Wi Im+ @sppekylvlenedipoiyeer main chain of

the polyamde (VIII), or mxtures thereof. Sui tabl e conpounds (I1) are

pref er abl withosecptot bg, ,f pravtiarhy 5 8 &43 953 aL{‘c VHKC%QRZ% ds a
a

functi opgl gaogp f oLt i on ect yner
mai n chai r?cof L el%fy&%%vg r"l‘qﬁf e’ﬁ‘amlp d‘B&ﬁp ‘f%il—!)aﬁ'5°"rn whi ch
R5 is hydlogéh BrP icypcid car boxyl group, or a carboxyl
derivative, or a group (CHZ)X(NH)RS in which Xis 1to 6 and R5 is

hydr ogen @Pdoiims,altlrj.m&w etganaps ; (fehit)a@Oebr iHexehked dhdreok,to 6, or a

20 and homopolymers, copolymers, mixtures and grafts of such
starting monomers or starting oligomers.

Preferred starting monomers or starting oligomers are those which
polymerize to yield the polyamides nylon 6, nylon 6,6, nylon 4,6,
25 nylon 6,10, nylon 7, nylon 11, nylon 12 and the aramides
polymetaphenylene isophthalamide or polyparaphenylene
terephthalamide, especially nylon 6 and nylon 6,6.

Unless indicated otherwise, the proportions by weight indicated

30 for the compounds (II), (III}, (IV), (V) and (VI) are based on
the amount of monomer (I) used.

According to the invention, the polymerization of the monomer {I)
is carried out in the presence of a sterically hindered

35 piperidine derivative (II) which has a group capable of amide
formation with respect to the polymer main chain of the polyamide
(VIII), or mixtures therecf.

Suitable compounds (II) are preferably those of the formula

40
R2
Rr2
Rl N— Rr3
45
R2
R2




10 - (CH2) yCOOH acid derivative, in which Yis 1 to 6, especially a %lrsou
-NH2, R2 is an al kyl group, preferably a Cl1-C4 al kyl group such as? DE% 2004
met hyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, s-butyl,

(sic] especially a nmethyl group, and320 R3 is hydrogen, Cl1-C4 al kyl or O R4,
in which R4 fisidwydrogen or Cl-C7 alkyl, R3 being hydrogen in particular. 25
I n such conpounds, steric hindrance usually prevents the tertiary amno
groups, and especially the secondary am no groups, of the piperidine ring
systens fROm e thiuRgtignphratougl apbgblr ffeamade chomradidn (with irespdbt

4- am no- 2, 2, 6£6-thet palythby | yHipechdineof Adopalpgnide tiveIrpyention, the
conpoundg (Il) is used in anobunts of at |east 0.01% by wei ght, preferably of

at | east 9 j a ticul arl eferahly of at least 0.1% by
wei ght . BQrége/fo%F n\éelgg(g‘%%e-q%ﬁ@gi‘t i'on," 't ﬁé gﬁobﬁ%’%ﬁﬁ °FsCused in anounts
of at mpsft Yg%"xfy ANERFPR*Y 1 iGZPEP a bl BICa&PORBS tdeF Y94 bye meirglit grevml

parti cul arGEpxéNBi Rl yinovhach foss 0. 266 byangei §htis 4¥dAogen dhng,t0; t he

i nventionalkpk, pal wreroapt @, pfcddire HRANGRARFh (M iis LSt6€a,r bedaout in the
presengg Qf(cﬁz)cy@mggmc( Idele) v tﬁsw%gay_eg glg, 1sgghefas two, three or four,
preferably two,” ami no groups capable of amde fornmation with respect to the
polymer main chain of the polyamde (VIIl), or mxtures thereof. 45 2 3 DEC
2004 8 SuiSfBBFEAXdnBodRERP (1N82) are advantageously C2 to C20, preferably C2
to Cl12, al kyldiam nes such as tetranethyl enediam ne or, preferably,

hexamet hyrR&nedis aam net kyl6 gitGuf hrefeehpipbd ¥,C6, tagkcj‘lio?ro@ Rk gsdi ani nes
Such astan  Of nBeRPEIMERAY ANAGYI0" s G20 pae i SlORARLY, (B0, E16
aryl ali phatlcsqb e ssiucu(ih as nr or -- yl enedl am'ne, or’ tthose*cbnpounds
whi ch are conventronally ‘used as chain regulators in the polynerization of
the nononer (1). Hexanethyl enediamne is particularly preferred. 10 Such
conpounds esPeriakhkh acaethyd drsupt.uends such as hal ogens, for exanple
fluorine, chlorine or bromne, sulfonic acid groups, or salts thereof such
as lithoems sqdi Hpabgdl @3S¢ VALRA Sy RReL NBY which R is hydrogen or

C1-C7 alkyl,

R3 being hydrogen in particular.

25 In such compounds, steric hindrance usually prevents the tertiary
amino groups, and especially the secondary amino groups, of the
piperidine ring systems from reacting.

A particularly preferred compound (II) is
30 4-amino-2,2,6,6-tetramethylpiperidine.

According to the invention, the compound (II} is used in amounts

of at least 0.01% by weight, preferably of at least 0.05% by

weight and particularly preferably of at least 0.1% by weight.
35

According to the invention, the compound (II) is used in amounts

of at most 0.5% by weight, preferably of at most 0.3% by weight

and particularly preferably of at most 0.2% by weight.

40 According to the invention, the polymerization of the monomer (I)
is carried out in the presence of a compound (III) which has
several, such as two, three or four, preferably two, amino groups
capable of amide formation with respect to the polymer main chain

of the polyamide (VIII), or mixtures thereof.
45



can be unsubstituted. 15 According to the invention, the conpound (IIl1) is

used in amounts of at |east 0.01% by weight, preferably of at Ieaﬂtg(DE[S%gﬂl,

by weight and particularly preferably of at |east 0.2% by wei ght. According

to the invention, the conpound (II11)gis used in anbunts 20 of at nost 0.5%

by wei ght t t 359 | nd particul arl

pr ef er abl gu%fééltf‘er %hioﬁ%%%%ﬁmg?ﬁh%&a }ég%?é’i%r?gv 3 g‘f’ue%lrzﬁV/eﬁ‘ﬁ%‘{ﬁ’f?‘{‘btlﬁe

pol yneri zati'on &t heYrBhyhEes Sjict 88 iRt anarhylenadie@dne Rt n t he presence

of a conpBhfteYabdy . 2BevpReihresedhaminearo Cyr b 20 apeite ferebluntgeof agqyat i on

Wi th respecematic tdiempots rerchmasnme hat p-phehPbelivaihdg 4VId;| 1o @{D,m' xtures

g gercgozs ﬁiefm}ﬁcmrﬂg, (éﬁolaqagha\@%@r&ifé&qaaéla/uccg?tago&cggr pr € erglbl Y
0 cvcl ohe e, 0 ), preferably

to C10, argo %ll?ic d%?é?ﬁ'e?*gEé‘ﬁgssg‘g"trﬁﬂ“inﬁé,"?g}rcr}b_ TS GOBRITIONaLLY ably C8 to

c18, aryl 4PFPHit icg‘%r’rﬁnﬁ%?ﬁ]r?é’é“%% the nodyPoritation of themmenomapounds which

are convenf) ondlgx¥pmgsbylensdigming LeqArttiondarly tdrefpokyderi zati on of the

nmononer (I). 35 Such conpounds (1V) can carry substituents such as hal ogens,

for exaghenfédrpdunas EHEOy I a8 5 Wen2gh 4 grouRs, or  salts

t her eof sgggﬁaf:ﬁ#ﬁwg{ sf’r |d&% grsrpi;?bjansl,)g%tgj}:négllll erzy,?%gr g%ﬁ%&ogg ﬁ'bg"r

unsubst i t ut vﬁé’r & cohpound *CFVf &7 anty | §ob %?é‘@si-noérmunts of

0to O. 5(%33’;}5 Fret Pret ésadiipharme sadigm3gn, pRtagsiyht sakks, partheyl arly

pr ef er abl ¢$a8fb® unsupseioutsdwei ght. 45 According to the invention, the

pol ynmeri zation of the nonomer (1) is optionally carried out in the presence

of a cowakBdrdiMg WMy ehe NAferftiGALD | | p:ga e of am de

formation jyi % gsstDlgCOgQ(lgf 9:3; l%%épg%%( i%;i&ggggﬁﬁggngg% cRadfoBrts he

pol yani de (V] I% or - m. Xt uf €5 ther ebf S EGP ¥ nPe Tont5aahde- W Par e

advant age&FsFYt 1% FESECU AT e PXBESTRRLY f; gt Cigastc ArBoxYy iwsigbtds such as

acetic acid or propionic acid, C7 to C21, preferably C7 to Cl1l, aronmatic

car boxyl i dcgordinguhtae itenadion,aehed, campoGRdt priEAl.isPusé@rablanoted 0 C19,

aryl al izail ac fodh @Bk By Ak Lt , Oprb FOHH150BROKE ditoatoC Bs 211y, GRIYRPT T onal Iy

used €. 0. A3 FRALILIGHY AL Feddb1 |G e P YTRY 620501, e L 05 .

According to the invention, the polymerization of the monomer {I)
is optionally carried out in the presence of a compound (IV)
25 which has an amino group capable of amide formation with respect

to the polymer main chain of the polyamide (VIII), or mixtures
thereof.

Suitable compounds (IV) are advantageously C; to Cjp, preferably
30 C; to C;;, alkylamines such as cyclohexylamine, Cg to Cyq,
preferably C¢ to Cjp, aromatic monoamines such as aniline, or C;
to Czo, preferably Cg to C;g, arylaliphatic monoamines such as
benzylamine, or those compounds which are conventionally used as
chain requlators in the polymerization of the monomer {I).
35
Such compounds (IV) can carry substituents such as halogens, for
example fluorine, chlorine or bromine, sulfonic acid groups, or

salts thereof such as lithium, sodium or potassium salts, or they
can be unsubstituted.
40

The compound (IV) can advantageously be used in amounts of 0 to
0.5% by weight, preferably of 0 to 0.35% by weight and
particularly preferably of 0 to 0.25% by weight.

45 According to the invention, the polymerization of the monomer (I)
is optionally carried out in the presence of a compound (V) which
has a carboxylic acid group capable of amide formation with




10 nmononer (1). Such conpounds (V) can carry substituents such as Zaj (ﬁgﬁni j
for exanple fluorine, chlorine or bromne, sulfonic acid groups, or I @D
t hereof such as lithium sodiumor potassiumsalts, or they 15 can be
unsubstituted. The conpound (V) can @dvantageously be used in amounts of O

to 0.5% bysNgiaht, +RE ¢ lrymg}{wrtl Ochtfgnoc@ag/ﬂd‘%)yr?go 9%ﬂik%%aaﬁ(\}é;part icularly

preferably.of 0 to, 0.25% By wel g Accor Ati Bh, the
“pol ymer i zé%?%unregf gpﬁrée honer (l). is optionally carried out in the

presence of a conpound (VI), different fromthe nononer (1), which has
several , Suttalde tompounds ¢ )oaré cadvanpagéensby) wztw,czgarp@(ﬁeria(m?cbg groups
Caf)abl egoiz\%z??ﬂ%éﬁu&&t heNa¥ duen ]§§p£é‘étitcglat:*ﬂ8 @PMEQW ?a&inig' g of the
pol yam de upes req .{a co unds ar
advant agetus y.'&r%efg%? %? e%éerb‘ﬁb‘l am&%%‘% a@%‘”‘aﬁgsrﬁ%’ﬂﬁ FUBcf¥s such as
sebaci ¢ aCft? ’tfoégégnp‘?’i: Go tacta, E;%’?%‘Wé%@é'ngs 1t Cagi caBaryphatiei d or,
pref er abl F2r2RKYdiiE agids, @Othesexompouefierelbich Get coihtianalibyi C
di car boxyhsed aigds assci@irascagiiesss iandhaapbihriraradicRIdioxyki ¢ acids,
pr ef er alpl wondmdhtkgl ene- 2, 6- di car boxylic acid, isophthalic acid or
terephthalic acici, or C9 to C22, preferably C9 to C20, 35 arylaliphatic
di carboxylic acids, qr those conpounds which are conventionally used as
chai n regGPSR FEPORNER e PbISATe FRERY | WPSEi tuehkes movwdras HalogeTas eptut hal i c
acid and esappiehdilluoriee d chloriparof dudomihy, psweffaniedac4d woaps¢oppounds
(VI) can salty thelrebif! 86¢H Sass UG Rhaem N&oadanSer fRitas8X AR A sl UBLT Doy
chlori ng eanbpOUn38psEYtied C acid groups, or salts thereof such as
lithium sodiumor potassiumsalts, or they can be unsubstituted. 45
Preferred_gconpounds (VI £ are sul fonated di carboxylic acids, especially
sul f oi sopﬂ’f‘ﬁa Preosady (VAnTRD RavaRtageousdyt bes a9 appunts lofl 0 tetal salts,
for exanplle3#hey Wedghtm PEotinanlyr of B tOEQ. 2094yl reightisaidim sal t
pr ef er abl yarhecylarliyuprefesasdiyumtsal to andsipeytweiynar,l y preferably the
l'ithiumgalt. The conpound (VI) can advant ageously be used in amounts of O
to S 0 SHBYARIPNG sRECl SN NA0" e (R10mERYE LY MPLINE RS RALLT 4 2T Y
preferably of 0. to.Q.25% (¥\Bl%f.
ptionally carried out in the presence of a compound (VI),
different from the monomer (I), which has several, such as two,
three or four, preferably two, carboxylic acid groups capable of
25 amide formation with respect to the polymer main chain of the
polyamide {(VIII), or mixtures thereof.

Suitable compounds (VI) are advantageously C; to Cy¢, preferably
C2 to C;2, dicarboxylic acids such as sebacic acid, dodecancic

30 acid, cyclohexane-1,4~dicarboxylic acid or, preferably, adipic
acid, Cg to Cz;, preferably Cz to C;,, aromatic dicarboxylic acids
such as benzene- and naphthalenedicarboxylic acids, preferably
naphthalene-2, 6-dicarboxylic acid, isophthalic acid or
terephthalic acid, or Cy to C;;, preferably Cy to Ciq,

35 arylaliphatic dicarboxylic acids, or those compounds which are
conventionally used as chain regulators in the polymerization of
the monomer (I). Terephthalic acid and isophthalic acid are
particularly preferred.

40 Such compounds (VI) can carry substituents such as halogens, for
example fluorine, chlorine or bromine, sulfonic acid groups, or

salts thereof such as lithium, sodium or potassium salts, or they
can be unsubstituted.

45 Preferred compounds (VI) are sulfonated dicarboxylic acids,
especially sulfoisophthalic acid, and one of its salts such as

its alkali metal salts, for example the lithium, sodium or



Particularly advantageously, the conpound (VI) can be used in UZ’IﬁSD @C%‘m]]‘
that the nolar anmount of the carboxylic acid groups 10 of the corrpou d E
capabl e of am de formation with respect to the polyner nain chain of the
polyam de (VII1) is less than the nphar anount of the ami ne groups of the

conpound n Wth respec o the pol yner main
cthn of trl?léhgs aé%h%é Wﬂ%ﬁ%ghnﬁ%’r W P’ést p \%ﬁﬁlﬁﬂﬂ 'Pheyam)unts
of (1), (P )rt]"%)'l1 5 Y PEpGsrably) theql %W‘)““h&élﬁp to 100% According to the
i nvention, the conmponents (I1), (Il1), (I'V), (V) 20 and (VI) are bonded to
the pol y m@hec baipounida (AT dean | dtagesgeAIG BeNgsdd ﬂm%mb{iﬂ@é\tdp% t%)he sum of
the ani e ogsauBs Widiie Efé’f@&%ﬁﬁ P o1y 0('3|5!ls)b§%:{g afigpabl e of am de

a

formation i.n_1s an or equal to, 25
pr ef er abl f%ﬁzgg‘fjé ﬁﬁg;re fgﬁa SYUI% O%smgﬂ %bBXy‘I’ id groups of the

conmponents (I1), (V) and (VI) capable of amde formation with respect to

t he pol yn@lﬁr@haﬂlﬂrlﬂh@d@énpmlgf, t e mdrpeufd ! VI Icah) be(nhé@d inV) and (V1)
can be 3Gmeddes $wch hﬁha&t 8hé init aFOBAGES dfl );h@rcélhfo E¥”§éi égact ion
m xturerding a8 BSmpiMEe t %pakﬁgl ggeémlraael Qo%@gtn 0 %Ee am e by

t f t
reaction qf . a%’ﬂe el one 0 :I‘rél 8l 9%]@{ M?%IPhe‘s &g@grﬁl&g‘e(mg

according tQ
proper t i eBAt FBPRRE é’cf FHB Yukngegrorhe gfoltheecomrmungn (MIportqgmuléeasa on
of the st amidagfeomurimns with)reéspechetprasepod yaér thenC eRRONNSIS thlel ), (111),
(1V), (V) pngasddé {yriig.preferably carried out by the conventional
processgs. Thus the pol yneri zati on of caprolactamas the nononmer (I) in the

presence can _be carried out for exanple
by the coqbfl %t%gés or° % ﬁl V%’?)’?:’gé% §R8eé‘HJ“§§d°Fn(IDE(AIi4 05198, DE-A 25
58 480, K44V} angy (Vlidl 9%&9159 &A0%5 Processes, |nterscience, New York,
1977, pp. 424 467, and Handbuch der Techni schen PoI yrrerchem' e (Handbook of

| ndust ri alAccRetyngrtEha shvyatiofGHeWer éagnaraes ! fﬂaf t(,n M ¢ 293 pp.
2 3 DEG&QH J(if:;%@e %ﬂeﬁhgo%%;ﬂ%&k\g@% \ﬁmf fg f‘)' nth

presence of (Ii), (I11), (1V) can ecarrle P’ by the

conventi or’h bat.ch process (cf. Pol ¥lmer| zation Processes,
ccording to the 1nvent10n, the sum of the amine groups of the

components (II), (III) and (IV) capable of amide formation with
respect to the polymer chain is greater than or egual to,
25 preferably greater than, the sum of the carboxylic acid groups of

the components (II), (V) and (VI) capable of amide formation with
respect to the polymer chain.

The compounds of formulae (II), (III), (IV), (V) and (V1) can be
30 added to the starting monomers (I) or the polymerizing reaction
mixture and can be bonded to the polymer main chain of the

polyamide by reaction of at least one of the amide-forming
groups.

35 The process according to the invention yields polyamides with the
advantageous properties mentioned at the outset.

The polymerization or polycondensation of the starting monomers
(I) in the presence of the compounds (II), (III), (IV), (V) and
40 (VI) is preferably carried out by the conventional processes.
Thus the polymerization of caprolactam as the monomer (I) in the
presence of (II), (III), (IV), (V) and (VI) can be carried out
for example by the continuous or batch processes described in
DE-A 14 95 198, DE-A 25 58 480, DE-A 44 13 177, Polymerization
45 Processes, Interscience, New York, 1977, Pp. 424-467, and
Handbuch der Technischen Polymerchemie (Handbook of Industrial
Polymer Chemistry), VCH Verlagsgesellschaft, Weinheim, 1993, PP-




I nterscience, New York, 1977, pp. 424-467, especially 444-446) or 5

conti nuous process, e.g. according to EP-A 129 196. In principle, 2(3 IDt:,C 2004
(rery, (rv)y, (v, (M) and the starting nononers (1) can be fed into the
reactor separately or as a mxture. jljn another preferred enbodi nent, the

pol ymeri zakg o8 0r 1 Béﬁﬁn%@‘igﬁéﬁ&l oy} %% S%f ro?gizfgc or di ng@to t he

i nvention rie €. prese Rte 9 ef erred
'pi gment s é\rg)‘t |(?f§r¥| ur’n‘g‘fbxﬂa'é ab‘i‘eﬁ“@r)ab"?? P qarEipdr avtofbyt Mﬁle anat ase

modi f i cat FRRVeNsiogal obatsh precapeutefs :oPolymemigaganh CProcesargani ¢ nat ur e.

The pi gnefRbsemrciepce} ellew| voraddes7 7,0 ppn apBLIY? 155@&09&11@ 54@%&@ ky wei ght
especi abl gy 04 &rﬁant,gug#}a; ste 'a%% d EB_§ aﬁ CR%e op 0 parts by
wei ght  of P%é’ (1) mf ¥ g |nt € reactor W|th t he
starting s or segI at'e VWindlarr %‘Fa’ﬁH”P MORPMYES (1V),
(V) and ((Iﬁ1 ‘(a}% Pudpi gt é:ﬁ‘ﬁl ReFRA &FBPr%feﬁalé‘t PFuéﬁt? migttigdly 20 i nproves
the properties of the polyner conpared with a polyner which contains only
pi gnent aibd awtterpevateridd embbdimdnt ,( kMY, polyerdddt {3 Jor O Only pi gnment

and a q@ dHén%EtE&HﬂﬂFgght té#éss QELB}d ¥k tﬁg)lgﬁﬁQ§;V|) talling

bﬂféd
tside t def §Natfording to
?Ees: n\?e:tE:gon c(gﬁoigd\}ﬁﬁ%%ng)&&gfe R l?é‘ege?%"r PsePp F’B%‘E:t i xederred eads,

fibers, sREFPLILS SEEi Féta‘TJéHY udégxa%r msedenaly Tnr ehﬁlsfm &ifnetef rom

pol yani degnatassaodifigapisin,capr ob batt iziingbyofipaindspbhnam il gk 8 gyg- of f 30
speeds of oayahBaHatér800 THPIgRERtH el ﬁﬁéﬁéﬂa\bl%d\ﬁéﬁéégﬁp‘é% Jige thr eads,
fibers,1ssBeep Seo t£Xphicks HRlsd; %ﬁtangsﬁgqu'lr'ﬂ? 35 ?}3' USI Eﬂe pol yam des

d |
Cext | 'e“glwgg‘ﬁ@eﬂ ﬂ@%ﬁ%”?{ga?e PaB e ol e 5 o %%m& ied out

by the Hor ded iptecedss rgacEoWithOGbe yerar thingi shi ng uni t
wi th the MatebiRkfy ocr4eeparatdyetbere frramad Theinises ofe ppey At @1a) ]} 99rRP0C 45
resi dence (Vi nendiOrva0) genendthing d3sDEKaidD@égulator constituent) markedly
20 improves the properties of the polymer compared with a polymer
which contains only pigment and no compounds (II), (III), (IV),
(V) and (VI), or only pigment and a combination of compounds

(I1), (III), (IV), (V) and (VI) falling outside the process
defined at the outset,
25

The polyamides according to the invention can advantageously be
used for the production of threads, fibers, sheets, textile
fabrics and moldings. Threads obtained from polyamides,
especially polycaprolactam, by fast spinning at drawing-off

30 speeds of at least 4 000 m/min are particularly advantageous.
The threads, fibers, sheets, textile fabrics and meldings
obtained using the polyamides according to the invention can have

a variety of uses, for example as textile clothing or carpet
fibers.

35
Examples

Heat setting was carried out by the Hérauf-Suessen heat-set

process on a GVA 5000 yarn finishing unit with the following
40 parameters:

thread count: &
temperature;: 190-200°C

45
residence time:40-60 seconds



dew point: 88-98C 12 The APHA index was determ ned according to EgtrEOj)w 2004
standard EN 1557 against a Pt-Co standard. 5 The relative viscosity

determ ned by weighing 500 ng of the sanple into a 50 m volunetric flask
and making up to the mark with 96%py weight sulfuric acid. The sanple was
di ssol ved 40 pgiye @ hogpg us solution. 10 In an Ubbel ohde No. 11

Vi sconet er, tRe 1ﬁe'ow time between the wupper and |ower calibration marks was

determ ned at 25C 0.05C. The neasurenents were repeated until three

successi v&hendBEA riddext ¥as cdetegningd ac@rdisgcomdurapgan Ftenddraneli me was
15 determled agzirdteasBtvemtstandabe. sane way. The relative viscosity (RV)
was dete m ned according to RV=T / To 20 where: hT: flow ti rredpf tsolqu | O'?h
seconds : Ay I . sol vent, (seconds] The anounts indicated in e
I[Exarrpl es] fT-(l);rg t ie%%é‘r?pﬁ%ﬁ%%,waﬁl\&é%ﬁ?&“? ALlér‘ée‘i?fPl%ngQ\éngf shsed on

(1). 25 CORPAIT st ERanPIBY vRlametkigmilask ¥ad makiage upr eparted raram

caprol act #hths¢hdywméabt fulfumirhatie Coapsampionassaoywbivediagl e 1 and

the APHA wilvees haicyedebesgdlediod() before and after heat setting. 35

TADHVDTIAAPHAAPHARVRY bef or eaft er bef oreafter settingsettingsettingsetting

fg_miég: %g:I:nggg‘;’éﬂ%%%zg‘g?@iv&%f%f ; E16) e Between the.
4- ani no- 2,"PPEY 62R& 1 LowRE: A9l Hinaticai Rerkgvmashéstermtingdened2 510 reo . d5°C.
The measurements were repeated until three successive
measurements fell within a 0.3 second range.
15 determined for the sclvent in the same way.

viscosity (RV) was determined according to
RV="T/ T, '

The flow time was
The relative

where: T:
20

flow time of solution [seconds]

Tg : flow time of solvent [seconds]
The amounts indicated in the Examples for the compounds TAD, HMD
and TPA are in % by weight based on (I).

25

Comparison Examples 1-2, Example 1

Yarns were prepared from caprolactam as the monomer (I) with the

compositions shown in Table 1 and the APHA values were determined
30 before and after heat setting.

TAD HMD |TPA |[APHA APHA RV RV
before after before after
setting [setting |[setting |setting

Comp. 0.12 [-- 0.33 (11 66 2.84 2.75
35 Ex. 1

Ex. 2

Ex. 1 0.16 (0.22|-- 13 27 2.79 2.79
40 Table 1

TAD: 4-amino—2,2,6,6—tetramethy1piperidine

HMD: hexamethylenediamine
45

TPA: terephthalic acid




TPA: terephthalic acid 2 3 DEC 2004 13 W claim 1. A process for %Ig 2004
preparation of polyamdes (VII1) obtainable 5 fromnononers (l) s gggd

.fromthe group consisting of |actans, w am nocarboxylic acids,

w- am nocar boxylic acid nitriles, wygm nocarboxam des, w am nocarboxylic
acid salts, wamnocarboxylic acid esters, equinolar m xtures of diam nes
and di car‘pg@il I g, aci ds, dicarboxylic acid/ d| amne salts, 10 dinitriles and
di am nes, fiXtures of such nononers, wherein the poI yneri zation of the
nononer s (I) is carried out in the presence of (I1) 0.01 to 0.5% by wei ght
of a sterlcaladpriocaderfar thepppepamditiendet i pailjianddeli (Vi 119S obeh i ieonal
group capabl efraim mafbekerd QriyRbé Déctid BrbRSPRSty rtog t@@n@f&ﬁi’ﬁﬁp of®i N chain of

h | b d which h
:[se\e/ergf) y%n S%Cﬁ:\eézélr z)ﬁd(géslw'&rgacaa%w}%%m & gé%f gr' ﬁarg?ﬁyf’e% % to Itﬁe 2

pol ymer mai n tH: ’(c\ﬂsl'l = a‘ah’éP%tbPESMéH: yac‘aldcémbt’%md
sel ected f rorﬁ"t%“@?@ﬁb"%ﬂﬂéﬁ acidgestrsasequinmpaumndxtutds wii dhahasesan am ne
group capabl earsf dighdeoxylicmatics, Widarbespeid dcddiBeamitley@aN+ERI N chai n of

the pabyam deiriVirilds B0 AiGATROHN DA m\e@f@ Jl’a§u@hcrﬁ’5m@fls' ¢ acid group

bl e of h ¢h fth
ol yam da (V13 Bnae kB Ldad G385, chR ierpp T 2 eoRehen &) whi cn

has several cdl b&yPF%s%’b‘fedogfroups capabl e of anmide formation 35 with
respect to the polynmer main chain of the polyamde (VIII), or mxtures
t hereof, 40 tbHEanfuflstof0.(%) by (we)ght( bifl )a,st(éx\i):,al@/)hﬂ{tﬂar@dl) addi ng up
to 1009 the pmmemnesaéﬁamewam( k. 2 (Mnctidnb ¥l 4 ) F’ to the
pol ymer chain t ou e
conponent s (I;ﬁ{if IL}) ( %g re%%léjcb &8 ?'Hgnrﬁog grﬁ%ﬂ‘éﬁ‘ it B r"eréepect to
t he pol yner chal reater than or equal to the sumof the
carboxylic acid

(III) 0.01 to 0.5% by weight of a compound which has several

20 amine groups capable of amide formation with respect to the
polymer main chain of the polyamide (VIII),

and optionally a compound selected from the group consisting
of

25

a compound (IV) which has an amine group capable of amide

formation with respect to the polymer main chain of the
poelyamide (VIII),

30 a compound (V) which has a carboxylic acid group capable of
amide formation with respect to the polymer main chain of the
polyamide (VIII),
and a compound (VI), different from the monomer (I}, which
has several carboxylic acid groups capable of amide formation

35 with respect to the polymer main chain of the polyamide
(VIII),

or mixtures thereof,

40 the amounts of (I}, (II), (III), (IV), (V) and (VI) adding up
to 100%, the components (II), (III), (IV), (V) and (VI) being
bonded to the polymer chain via amide linkages, and the sum
of the amine groups of the components (II), (III) and (IV)
capable of amide formation with respect to the polymer chain

45 being greater than or equal to the sum of the carboxylic acid




2 3 DEC 2004 14 groups of the components (I1), (V) and (V) capabz%cﬁf. }
amde formation with respect to the polyner chain. 2. A process a Emje@

in claiml wherein the conmpound (I11) 5 has two am ne groups capabl e of

am de formation with respect to th ol yam de (VII1). 3. A process as
clainmed in cIa|m1 or. 2 wherein heXanethyl enedianine is used as the
conpound (111 URS RE AbG RmRODeqts ciﬁ}nedvl)na‘a%y(‘(iﬂ PPk Pt @m3deher ei n
4- ani no- 2, 2, 61 %U'Eaé:tm&nﬁ%hk}'lﬁﬁspeﬁtdt@ethes pedguenschaim.conpound (I11). 15 5. A
process as claimed in any of clains 1 to 4 wherein the corrpound (M) has

two carbozylig @fddésgr ayPs1 £ideabk g eiaﬁmd%heéeim ORoltbdihd ‘%&Rg?t to the
pol yam ge (VI E%Q ‘ﬁjb Féo&e%% ag a%me% gn wherein a
20 sul f onat ed [ cIACEg raPeRy s A c%cf%r‘ran(‘\’/‘rﬁ. respachr ocess
as clained i n®&n eofpc’ 3‘?‘?’&9 1("t15 &-wherein sul foisophthalic acid or one of
its salts is used as the conmpound (VI). 25 8. A polyamde (VIII1) obtainable
by a proc@ss Aspuigssedsi clafimed 9h €l@im™ brt 9 wheRinlhe use of a pol yani de
(Tor1 135 ¢l anerandhydbAbd Syl LI oed QP RAIICIRNA (LLbprs, 1extlle

fabricggand nol dings. 10. Af Ber tal na Iefro VI1I) as

cl ai e | claimB. 35 11. Atextllefabrlc obtalnablefroma pol yan de

(M11) as -cl &i PERFSSS @paflaimed; 2n any mfi ¢ilagmebt din@owhefeiom a pol yani de

(MI11) as cl afneminar2,2l Qi fmigtréfedbylpiperidine is used as the compound
(II).

15 5. A process as claimed in any of claims 1 to 4 wherein the

compound (VI) has two carboxylic acid groups capable of amide
formation with respect to the polyamide (VIII).

6. A process as claimed in any of claims 1 to 5 wherein a
20 sulfonated dicarboxylic acid is used as the compound (VI).

7. A process as claimed in any of claims 1 to 6 wherein

sulfoisophthalic acid or one of its salts is used as the
compound (VI).
25

8. A polyamide (VIII) obtainable by a process as claimed in any
of claims 1 to 7.

8. The use of a polyamide (VIII) as claimed in claim 8 for the
30 production of fibers, textile fabrics and moldings.

10. A fiber obtainable from a polyamide (VIII) as claimed in
claim 8.

35 11. A textile fabric obtainable from a polyamide (VIII) as
claimed in claim 8.

12.. A molding obtainable from a polyamide (VIII) as claimed in
claim 8.

40

45




