) e3ekyhttuv ﬁgb%g¥§§FUe 16 SEP 2002 Inherently light- and heat-stabilized
polyantdes &4 wetfastness 5 Speci fication The present |nyggtpqﬂz
relates to mmﬁ\“m\or preparing polyam des, which conprises polynerizing
starting ngmmmmmﬁ tarting oligoners in the presence of at |east one
conmpound o «formula (1) 15 20 25 where R30 RL RZ, R3, R4 and R5 n
35 R2 R3 R N-Rl g4 n (I) is a functional group Re which bears 1-4 identical

or differeninmddedR1iOL I4NG- HrRURSaFlstdbs 1Hze&lp&Rnmaldek! of CifdRRkkY! |

benzyl or C?@ %%Q%Fg R6"is H Cl-CZO al kyl, cycloalkyl or benzyl, are
i ndependent 0- aIkyI is a natural nunber greater than 1, anmﬂﬂhe

pi peri di ne derlvatlves attached to R are identical or dlfferent with regard

to the substpeaiddcatiaRaning R1, R2, R3, R4 and R5. 40 It furﬂ'ﬁ““”ﬂ“ﬁ%ﬁﬁu
! r

to pol yani des obtainable by this process, to the use of such
preparing fiharpisent§ iDdcion kabatsaR) lal fLosdddlGlontr peepdélidyp! di ngs, and

to fil ament I 0 r|S|ng
such a pol yﬁw i W“%%f&?‘?gg%é FoiSpedis %gsf%‘brﬁ@ e
ol yan Hos. STHSIRG! RYLFITHE 67 bRE RASRRESS0E L SRR%E: BRE LY SHBSHAINSE | on
pol yrrer i 38t ¥ ff‘t’-’é‘#ﬂ-ap bpriate starting nonomers or starting oligomers is
common know edge (Adol f Echte, Handbuch der techni schen Pol ynerchem e, VCH
5 Weinheim 1993, p. 553). The application properties of such pol yam des,
such as heat stability, light stability, dyeability, resistance to the

washi ng out of color (color wetfastness), —are unsatisfactory for many 10
appllcat&gns. R2 B3
~
R N-RI (I)
20 i RS R4
L - n
25 where
R is a functional group R® which bears 1-4
’ identical or different amide-forming groups
R7,
30 R! is H, C,-Cyp-alkyl, cycloalkyl, benzyl or ORS,
where

R® is H, C;-Cygp-alkyl, cycloalkyl or benzyl,
R2, R3, R4 and RS are independently C;-Cip-alkyl,
n is a natural number greater than 1, and
35
the piperidine derivatives attached to R are identical or
‘different with regard to the substituents, meaning R!, R2, R3, R4
and RS,

40 It further relates to polyamides obtainable by this process, to
the use of such polyamides for preparing filaments, fibers,
films, sheetlike structures and moldings, and to filaments,
fibers, films, sheetlike structures and moldings comprising such
a polyamide.
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For instanc o] Qration problens can arise as a result of chem cal changes
(oxi dative/ ﬁ?é%% gzﬁmage) to the polyner during carpet yarn or te teg 00
fabric heat setting. Both continuous 15 filanments and staple fi berj C ﬁlzo%
affected. It is known to add stabilizers to the polyam de to inprove these
properties. Such an addition can take @l ace before, during or after the

pol yneri zat rhe, preparexitiplf ¢olyagiddse, dnetedsngyldh-bf ahdienytliomsiél, 6zer s
are m xed ipyoaddieiBal ¥ABSHRenddL Ioh FHilvaekedat for B oROhYPESpiaEN, they
can m gral ey, VARG AbfoRled'A3N Ok g 19 BREVI ™ e HimbHokndiRage
effectiveneSs o he ~Seabi |za§| n esi:reagels1 I n,gn undesitabl e anner and
the surrounf®efRys @&?‘F?'Z%ard‘!}’é‘ﬁ t AeT cEeEIRAG B&t?fg)y"}?ﬁ§ BBLOMe’Eont ani nat ed.
For instaRcdeinyein,399%3, ®i.7 5§83eri bes i nproving the dyeability o

pol yam des by adding small anmounts of at-l|east one ami no or imno conpound
having a cyshoalgpilicadion gropeetdéy!ofMyuehypolydmiiedy)| 8ash tas Heathe _
addi tion of g2, tg-,; gg&%&%m il 98ty v aldMes atke Ne@nrdmidenifg m ng

group in positiq or hout~ su Ttutiqn n. position 1 during
Phe " bol yrar Pubd oL 8P etk S FhotiEn 5 80 nidns Iarabs ey 5 Rel 15 197,
WO 97/ 053892RRHLAABI97F43800. The use of these stabilizers leads to a
reduction in 35 the rate of polynerization and hence to hi gher

manuf act ur i her ciosttante| ddivratlipanprissletsechn ariszdased spack: tafne yi el d.
I'n addi ti onghdhi@a1ebhasdde S oxQhatiedy fMRirmall 88RadeS WaS8hé }E@C}&ﬂé&y dukings an
object of the teﬁﬁ%gh O VR EQ%P{@‘He% é‘e?%ﬂaggeﬁsiﬁftﬁrco& fHuohdl | N9

pol yam dgs g a es.ob alna I.s y thl?} prgfes ’dt e use of such

pol yam dé&2 f a%’%ﬁa?f’ﬂgstﬁq EnenPer® (U PE, 2FHFHE sheet | i ke structures and
nmol di ngs, and also filanments, fibers, filnms, sheetlike structures and

mol di ngs colprissikagwauth addeitphid dzend ttieothet prl wimddey bt tnproveethesmed.
45 0050/ 48BoffertiesS &udh 200243ivomanan takadpldw belibse phjwacing srachi eved
by the procggged AhePpEPRdIGaRObN AN Ste exdRbL&EEhAiing REe bESIcHYIGg.

pol yam dgg obtainable by this process, the use of such polyam des for

preparing filaments, fibers, filns heetl i ke struct.ures and 5 noldjngs,
G al so | Fhd SEapibifare prp, Bied 3 FhS A AN o
conpri si ng sAcH e PRAVPaRi R irpokhayr ¢fds MAfEaher AVRPOTabe Pdtash 088 &S
bei ng honopbthe rmslymetoped Wwharts the| efdertingngeafes tde spabhbizatilopng- chain
pol yanmi des décilensesyifesnirniridegiaable ngpimoepsand thee sporpoedimg nadlai n as an
essent i absCoPSdtn)eBleafda@his Pf mSyp HecpabYyasn €8s ndk8dDYF&N -ihstance,

(pol ycaprol gelans. oBYh Pf-QuslriBAL YIYRAENL yLﬁ@e@ummﬁ)ef P19t e s
(polytetra h&'&cﬁ{ﬁ agx'ngfz oBSht s Y Oa[llc'. = t(%gé VJ}gB&%mSE ¥$eﬁ‘oesc%9.§8ﬁﬂhde)1
nyl on-7 (pol¥yenant.ho a& Ayt op- 1 ol y, un ecanobacjf%g% ylon-12
(pol ydodecaPBYHHE 4nf YoRea il BEY oty IRRAEE L IRRA Yoy ™t REC AR Shame of

nyl on, pol yam des further include the so-called aram ds (aromatic

pol yani dé8) The iasidigdopod s -2vet, &~ pheettamedhiyd ppbe tizdiael der i wapiwest wish, an

US- A- 3, 2B7, arije-Gorphhy Hasud phepys thieor ar epdtndnwrdeitKEM AR fi ber, 20
US- A-3, 671, SdiddeitRei¥AM 1§ sG@Roh N1 RGP Re DSo RARRAREH I Y {dvackeLinds. I n
AR L Tk T N R T
Star ting. roRemea60st e 455 BF| HOTRE S PRARISAT N8 KR Ot HTCYE-PBY i an
ani de gr ddptRhdak&t ef. PahErsfareriearanibeaqaet? thighsE PERBLRFYTIOM f he

pol ymer. | ncesysolfpmethe apdlyanfidesm due box anrddeced lspagei-homerwiedd.dénend
groups of, &ddditsiionr,t thg Wt fastaaes SsoHrsushapdl pgminddsgdsensssebfiacwior. one
another to forman am de group and anmoni a. The ammoni a can subsequently be

removed frof the gobyser. Jhiche! groaafc nabLELLZ A %@ogdgﬁt elskY £pown

as a congensation po rization or polycondensatjo mer | I on

T om | oot e R pE N o pa yaidel DPRA R ek, ERLE BARSSBRA Fho
known as anuRifift is§FPpePiNARidest foR. PreRaripref Stanantsy fdReRer £idMSstarting
ol i goner s foheghrldker shyupuoinesnaddsmaldings, ardnplsy f40amenbherfibers,

ol i goners ofilms,t @h€Reliky aftehiablye£hrid molgingdnidumpadsiag suuh aas

6- am nocapr gty AGidd: widhdil HAENEesaNU Mt sdek Ime AHbrRIGSO their dimers,
triners, jfetraners, pentaners or hexamers, 45 . 0050/ 48876



16 SEP 2%%% J ég&nom&*rs or oligoners of C2 to C20 am no acid am des,
such as 6-a 8@13 Bd&ni de, 11-am noundecanoam de, and al so their iggﬁﬁ
trimers, tetramers, pentamers or hexaners, 5 nonomers or oligomners U&%
to C2o0, preferably CZ to Cl12. al kyldi am ne, such as tetranethyl enedi am ne
or preferably hexanethyl enedi am ne, wiBh a C2 to C2o0, preferably C2 to Cl4,

al i phati c dwe ardvexfbixnd 1fhatcitihissobieats Jselaabuevead:lhy thecpnecks=arfboxyl i c

acid or adl@f@pa’»kqln parrﬂaﬂd‘e% déﬂﬁe‘d dd Itmser segimlr@e S1yRRIdeyTers or
hexaners thgg % Q eOEfasufc?h 1d%§ efgrably C2 to
C12, al kyl d| am ne, E as t fra h : e ne_.or, pr era

hexaret hy| eff‘r’é?ﬁaiﬂ'l“ﬁe gr %ga‘s'pg%?%‘?]&ﬂﬁ ?B“ﬁsz angd: ot c

di car boxyBi rokdiingser and saJefé’r |f\}éﬁiﬂ?@%5 ffd-rbeéﬁanfﬂ-Jé“SohISBPPHé!ske SFanchyres

2, 6- napht hatmed edildanbe xgdnipr izdng, spclefepallyamideopht hal i ¢ acid or
tereph~halic acid, 25 and also its diners, trimers, tetramers, pentamers or
hexamers, POfIRi%ed" af é'mrstefbé l.g?de;tsgosgoas BHeahsT ABhdpdRme2s F12.

hex et ﬁg} SSORTeRE, SEPNEY Rna UePE 10 VBBt el HeaBgniin aggyamiaes

aryl al i ph8t ‘i‘%‘”d’igcéPSB’kfl IRE adds gFoyRS 1d’el’tnh aPpiyer f“é‘lmei}é?r’d'f éSchPori des,
such as o-,esfendiiad- porsiyl tiendi. aBsamplescod, sBeh prl yamides t are|inydos -6
trimers, tetpca]rpma@:omecrtamr ydpnhe xéngred yhenanetns emeadli pgmivi)s oflan<6 to
C2o, pr ef erapg Y(pQQyE@tﬂrﬁétl@fl@ﬁBhﬂﬁpﬁﬁﬁS)Uen s6i6d5 a9 r(pomyhexamethylene-

Bt =)

p- phenyl enegé@{ga%q_de fcth_a) LE glg,albl F‘g @;041 Aaliphatic
di b b did di
9 carool o gl dorBlElh e SAMETE Thdidag F% Sph aglﬁe e

0050/ 48876 RO¥yagEdesokpown @Ynﬁﬁsmgew &eM§o r%VJ(PF“'aPEéY%’&lC@Eo further
preferabl y @8-YusieCtbe se-wtniilied dramide, (argoatis mlmlpepherﬁuﬁnéél am ne,
wth a C8 tm@metppgﬁemmqe-@opmmmeomuomm%|ﬂ:a:lelroxyl;+x-:a(2|8d 324y its

deri vati veser fy1yexadbl ghérty1@hedesreshtialanide 6¢ xiARRRPalceBE#] car boxylic
acid, pr %eﬁgb[bé |6§ng|5 |ic acid or terephthalic acid, and also its

di mers, triners, tetrarrers pentamers or hexamers, 10 nononers or oligoners
of a 06 to C20, preferably C6 to,C o. aromatic diam ne, such as m or

p- phenyl enck? hiamigdes Fap ip aFipginke P& PZERRLEH ybUwPomEI‘i}B"d%'r yl al i phatic

di carboxylic 15 acid or its derivatives, for exanple chlorides, such as o-,
m or p-phenylepedyaeei zat oo ¢;omndi@ammyﬂscda¢mis antr diemshes epdaabss,
pent amer g50fn memf?ﬂ.én’i&lrmﬂ&&eﬁ&mn@ldcgagersmofanan&ah@ éRhoxplLeérd abl y
B to C18, arylsd i @hehécsesaxaa*ﬂn emoﬁ&s&sa%rngtgftﬁ Wi¥heRess amdAee, wikh h
a-C2_to 020 refenabl vo % Ry Gnd! GAL OX%E. Culedfcapuch as
sebaci ¢ aci dg cflecan I car’box CI d dwm
bsequently be re ove rom e polymer. In a polymerization
from carboxamides, the amino and amide end groups of the starting
30 monomers or starting oligomers react with one another to form an
amide group and ammonia. The ammonia can subsequently be removed
from the polymer. This form of polymerization is customarily
known as a condensation polymerization or polycondensation.

35 A polymerization from lactams as starting monomers or starting
oligomers is customarily known as an addition polymerization.

Suitable starting monomers or starting oligomers for preparing
polyamides are for example:

40
monomers or oligomers of C, to Cyp, preferably C3 to C;g, amino
acids, such as 6-aminocaproic acid, ll-aminoundecanoic acid, and
also their dimers, trimers, tetramers, pentamers or hexamers,
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and al so it%%dﬁr% éri mers, _tetranmers, pentaners or hexaners, nononers
or oligoners o C20, preferably C8 to Cl18, aryl 30 aliphatitl SEP 2007
«diam ne, such as m or p-xylylenedianmne, with a C6 to Czo, prefer %I§ &9
to o, aromatic dicarboxylic acid or its derivatives, for exanple
chlorides, such as 2, 6-napht hal enedi cafboxylic acid, preferably i sopht halic
acid or 35 men@qnh:tshatrl olhgomkrsand @ 3 Che ahimer acid ramieles, bedh aawer s,

pent aners op.- e} oaﬁmmrlsaﬂin&hdcq%%amgaea&u a0s626he i eiflﬁ\éably C8

to C18, ary pRa é xnyI enediam ne, wth a
C9 to C20, ;%?%Pégllréa{bly toC gtglrﬁy aI|p g%‘la@ ‘carboxylic acid or its

derivatives, for exanple chlorides, such as o-, m or henyl enedi aceti c
acid, 45 BnEongmeFsi 0¥ @} ieqmers; pfndrGe tPeframmbrefe )ér?gr§°oql2hexaners
p050/ 48876 AlkylIERmMI062 Suglpvrsneesrametdiyilgoadianiofe arCerefeGly pref er abl y
C2 to C18, néydnddhghahégiaminy,eferably aliphatic |actam such as

enant hol act am undecanol act am dodecanol actam or caprolactam 5 and al so

homopol ymer ., £GPl VEre, b sgfiera%&gveﬁt .01 8 %ﬂa%iérén{k%b%%oi@rs o

starting_oll orrers CEe 1S QSe star nomers or
startinglBl Pgb‘i‘versé‘%PEhS%Rﬂ%‘r‘ePFi r 1R PIEH E AP P EnPELS PGC 10

nyl on-6, 6, agidn-4,6, nylon-6,10, nylon-7, nylon-11, nylon-12 and the
aram ds pol y( et a- phenyl enei sopht hal am de) or

pol y( par aphgry | £net airehd halraeds) , taRaeiral | yerbdneis6oangetirled’- 6, 6. I n

t he corrpoung %tt dée fornula (1), Ris a functional group 15 bearing 1-4

i denti cal ifferent amide-forming groups R~. Ris suitably a Cl1 to C2o,
preferabrly CG to C18, aromatic, preferably aliphatic unsaturated,

pref er abl y BOROReFFAY ALHEWETSHE P§2b§3r¥ EE terapliiCaet? dridv ng gr oups
R~. 20 The hylwl&@arnbaﬁs RFhc a8 bemmmleaﬁaimgxmpg preferaplyet her

gr oups, nonhexange:hiydenedipnamene groups or acid groups, such as phosphonic
aci d, phosphoric acid, preferably sulfonic acid groups or their

T =i A B 7 PRI & ok B a'*““%ﬁ%‘é‘?ﬁ“ﬁ#? et
oL eBRY BN 3L e by 2 RASLRAL 00 elpog

process of r eSen et ion, 'kyl' € ne eci al |,

hexanet hyl efe®-TRRARYL ﬁ%eq%ﬁaFPBP‘y}%cﬁqlgnaPrﬁf%{ﬁﬁyaﬁaPP W CR2c18(0Hhe
ami de- formhgreﬁl‘é@ﬁlm aeaifbe selected from-(NHRO), where RO is H alkyl
having from1 to 8_carbon atons, cycloal kyl having from3 to 10 carbon

at ons or 28! kyd eneochayk n@idkdem 2r1i.1@er?é), GRitbanedd OrFentanebOXyd hexamafHPXY|
derivative group or preferably 35 (NH) If R bears a plurality of groups

R~, these gp r%agrbgjzlgégn{eq,r eg% gfgr Yol gleggl&;:%l &S suitably

al kyl havi n 1.t0 iﬁ?

Substi tut edot lpi‘f é?%mi)iﬁsﬁeab???f & Y§8ﬁ%9’ra’%d‘  ckoPdpeahdls. o
where R6 is %I’Ffm}% yieReStAniReyi ng from 1 to 20, preferably from1l to 18
carbon aB®ns, a substituted or preferably unsubstituted benzyl group or
preferably dmytdr @g€l. tdRIChs preddrablarCy yor €her ahlyy abyphagien diddrboxylic
10050/ 48876adid o2ERt808er ikrariveah| forf alamphée &orfiAesRisadl 485021 em- or

i ndependent Yo Mbnbay é&frg &,to 10 car bon atons, preferably nmethyl or
et hyl , espeﬂ():l a}Fér{? mgt?u‘%l 73 % R4 and R5 can be dlfferent or preferably

i dentl cal
and also its dimers, trimers, tetramers, pentamers or hexamers,

monomers or oligomers of a Cg to Cyo, preferably Cg to Cioq,
aromatic diamine, such as m- or p-phenylenediamine,

40 with a C; to Cjp, preferably C; to Cy4, aliphatic dicarboxylic
acid, such as sebacic acid, decanedicarboxylic acid or adipic
acid,

and also its dimers, trimers, tetramers, pentamers or hexamers,
45



The index n gg/ggsz nat ural nunber greater than 1, such as 2, 3, 4, 5 or
6, preferab?§ ; p 4, especially 2. The piperidine derivatives ﬁﬁfﬁ t"
to R can be identical or 10 different, preferably identical. Conpo ?IW
can be a single chem cal conpound or a m xture of different compounds. 15 A
particularly preferred conpound of theSformula (1) is
1, 6- bi s(4- attinde?s 206,A-ilgemeasedfiyd @gpes i CighophefkerehlyTBy ste@yppund and its

preparat i ony @t ¢ A iROWs g8 CaAl bk pSp neddhmynayvai | abl e for
exanple from Al drich Chem cal Conpany, Inc. 20 The conmpound of the formula

(1) is added to the startin nopers_or tq the polyperj.zing reaction

m xture and’fdcBnks %@ F&%hége&grﬁgiypccﬂ §8n$k?e APBaLHS r%&@FBBﬁyﬁlfc A Ceast
one of tHe ridef deFdvptiyesupioR-exampdesebboiidas aflab 3F oups of the

pi peri di ne Z,63gaplshEienediocaoboxkict apddausse idradiler isophtidilanceci®r By
chem cal | y wairepabhaDid heiggnmpound (1) to or within a polyam de, the process
of the-present invention provides polyam des having the advantageous
properties tioned at..the beginning. The process of the present invention
thus of fer STEN&150 R SHIREE" of HIRFIcH: FRETPIE eRAPAPESEE SF SERAIT e
necessar’;pto i nprove the properties of pure polyam des by adm xture of
conpounds. MPmogess | ¢f rrtigomprabd s Cor tQudoir t prefenahtlivofs s Coan ari se on

i ncor por at iaxomat isutiancioeposnds dIn-0wrng-sheriyenedpphimat i on to the

pol ymer granules as a result of 35 inconpatibility, viscosity degradation,
mgration, YaRoLI g2l O YATROLE: Plcd RESE, £OTRYURHIE: 13! HESEBSRR sacCUr
W th conP%un mg. he pé!. rizati f thﬁ St}@g: |g§ norIgrs I n the

pr esencet HAAE ﬁelﬁ)r{g% Y51 - Pr EFRTRT VU HOER” ot R éEoPar i Y
customary pfrdbesytenedigcetist agt®, the pol ynerization of caprolactamin the
presence of a conpound (1) can be carried out for exanple according to the
cont i nuous ard hake hint s alipleee ¢ SEERmedas C tebesners DipeAtdfle 85 k98 exBhers 25 58
480, DE-A 44 13 177, Polymerization 45 Processes, Interscience, New York,

O & o T R AT

1~
Ver | agsges enbi§a ROl yMer i zati or¥ of 66

.S . 1993, 'p. -
salt in theajﬂ'tpg'ggﬁ%edlanﬁﬁgm %%@ﬂ“g 8EFP? or ~a confpound (I) can be
carried out by the customary batchw se process (see: Polynerization
Processes, Witthers€i eirc €20 Neewe¥errRbly w7 topCi4241liphat ia siceabpyy iRt - 446) or
by a conti nudids puckess,sebariexand e desadedirddiecyiliic Bieidl b20ad9dpic | n
principlgs L£amgound 5 (1) and the starting nononers can be introduced into
the reactor separately or as a mxture. The conpound (1) is preferably
added accordi redeternine noun i pr.ogr n..a rred
erbodi ment S ioha1e8 Bt GVEES TE SRt ST R s s sREEREH oL
anmount of from0.015 to 0.4 nol % preferably from0.025 to 0.25 nol % based
on 1 nol ofm%?ﬂ‘aésg?’bLﬁﬂslgé‘F“eFﬁeO%)cﬂ yant@eC20ThPEeE#RARY Ceo tased (Y lexanpl e
on 1 nol3®falgpprviacdianinieensngh o3s - ort p-ielypemedianing, on 0.5 nol of 66
salt when nylon-6,6 is to be prepared. 15 In a preferred enbodi nent of the
invention, i Go8PANNE, () )pdetesaBhy Ned Wi El} AtarbRasic Aida@bokeis Usdiemary
chai n regulpt qrs. sEXAMY8%0f £54 )@aﬁl 8eCOM O { £ QLARS,ar € al Tphatic and
aromatic nnj(}%c_arb ﬁ% i[ec %ﬁl ds. such. ag agetl C m%,l pr. ogl o%iacggigngr 20
benzoi ¢ acid, QPPE PTG APeRat 1S 26 ar%’c'ﬁfﬁ’i Yc-aRPY s
C4- O o- ab kX &FEFEPREPABYS 135 Caci ds, preferably sebacic acid and dodecanedioi c
acid, especially adipic acid and azel ai ¢ aci d,
al i phati c_GHdC3a1syclionldiaeed| carmend,| cetamsrs epeatambty or hexamers,
cycl ohexane- 1, 4-di carboxylic acid, aromatic dicarboxylic acids 25 such as

penzene. antdaaNL hat N diheakboxvl i 861ds, - 5&%5&&@' Y cpsepRiRal dgyact d.
ool unctd SRR Res A1 PURGI 1R we%ﬁl’ﬁ%%fy%% T

hexanet hyl enedi am ne or cycl ohexyl di am ne and al so m xtures of such acids
and mi xt ur esitdf asQechtafnesprefesabhyi®e 30 Fegulaaydelipmtivadioarbexy Live
anount s usegtialr ersetecdeaad viattiees Al faxr axamplé nchlarildee, deseh @ pol, yweror
properties,p gheRydendd SLQtityafidend group content. \Wen dicarboxylic acids
are usedy@s chain regulators, it is preferable to use the chain regul ator

i n an anbunt flfrom 0.%.%to 0. 6. mol % Ereferably in_an_anpunt of 35 from
0.1to0 0.5 F5-SBak et Bf Snof* B GECHPBT oPFHAMHE? yini &2 PR anot her
preferred enbodi nent, the polynerization of the process of the present
invention is carried out in the presence 40 of at |east one pignent.
Preferred pignents are titani um di oxide, preferably titaniumdioxide in the
anatase form or colorconferring conmpounds which are organic or inorganic
in character. The pignents are preferably added in an ambunt of fromO to 5
parts by weight, especially in an amount fromO0.02 to 2 parts by 45 wei ght,
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9 regul at or 6%?5'8%")&”” considerably inproves the properties of the

pol ynmer co ar ed wth a polyner incorporating only pignent and no fﬁ)@?ﬁlﬂﬂﬁl
«(l) or only pignment and one of the 2,2,6, 6-tetranethyl pi peridine
derivatives nentioned at the 5 beginning. The pol yam des of the present

i nvention are advant ageously usef ul f of preparing filanments, fibers, filns,
sheet | i ke shonentegsesr amtligoviedisng€. a Kal aoefios pbebérahly Cont@dliganaxiels,
especi al | y d10igmakyeapr Qprfleadbl Pyatipglatipebse s, Naiuey ag émderdblaspards of
at | east 4000:dd:mb0alt £ PHbERhST Ak A V2NEATEAURtakie fil anents, fibers,
films, sheetli ke structures and nol di ngs obtai ned using the pol yam des of
the present invention have many uses, for exanple as textl | e apparel or
carpet fiPend aﬂ-§°E§%’m‘€§’mFﬁé'r‘é?%ﬂ]1W@r§r SIEJo%rid(sy agf FRRfYoIfafPERs was
det er m ned $tarkingt pelypdrssorustarting @Ligomens. i n concentrated sul furic
acid (96% 20 by weight) at 25C. The end group content was determ ned by

aci di metri CPItéfterr@H:ins -Gl%ew Rer&nd Q:'hgggsswﬁntg' hbALREr M dh sREEEIMAPT O

[ sic] aC|d o) t Ranol .~ The
car boxyl ﬁr?%mggg%ﬁl 13'8?‘;1%45: aspQJ E')a';E %r o><‘{l s()l #I on in a
sol ut i onl? PHERPr al %}P& %o TRt ‘t’b’1 ar %?a’s 'né‘é' onglt iider e
knitted up,theheFandds BQe]tY(nﬁyédPh‘Em@ﬁnGdsﬂPlBWW@lﬁPkaﬂ?\/@la’r(d’aHPred The
col or 30 f gstenydenensrettdrianide ) n espegidily exydionk 6| &3 HHALONGE46 ¢ wat er
fastness, severe). The heat setting was carried out in a tenter at 196C for

45 sec. Theld‘@hte WBRpSUIRD oY €fle | FohRl1aN] &Zr & 98Ch %BBt?oﬂHlth%ﬁ of 2.53%

35 by we el o t C Oqu Aci d Red
151) andi%%lg;g 12 B Jrl??e%tflgi @Fé%%%éqﬁe %%5@3?@%{?‘?@ ﬁ)lrll{g to 2% of
Acid Red 52) at pH 3 . To inmprove the dye fixation, the knit was treated
for 30 min Rri-sasslé)Féll?llorﬁ &1 9% Gy, mer«giﬁra@flyn/ﬁeuqq)lclmgwatleru n water and
then rinsechmflerablp aliphatér. ukédwrrated ngyefdrablyl satdmstathss t est was

carried outhydk@ckPbén efd bear s Qf4t BeidealForaingsgrmisd @ned and pl aced
between jy0 pieces of undyed standard cloth. The three-ply stack was

wel ght ed W4 st andard e bgp{ UK e lond ﬁLSB%é, uchhes agg fess vas

eval uated b gcent
fabric witH %?‘@Panﬁ%? oa“b"rdﬁy g 'ﬁ?”ég am%S@fﬂ‘é%%@’:lagl
stability ofhasmbopie nacighs PHEERRPA Yo @i/ aREfaFARLY ﬁP%FPrDIq\lasA:éoar?m;o 105
B 02) aft erorl4ahgdysderivagdivesi oprefrtablyseglient espasiadhemlkeflit metaksi dual
strengt h2s aygIaisgdsith e iRt iR At sl ivanpk epotaskiuhosdeter m ne the
heat-setting stability, a 5 g hank was aged for 120 sec in a thernal

cabi net preﬂxe%t ?Qeké’ré@é%mb%?ﬁ QY Loy gPoQJ %'f”ghé dﬁxeéb%tn*«l of the yarn
was det erm nn%entl 80%)56‘” sgn )gy el'lnnetr ate la.lr hex me qén%d ﬁaVL

resi dual bréaki n% stren yth 0}%/:;0 O1deRSRTT T on ot'en de i hed
fromthe prfidee Frcﬁ'mfé'ﬁ'é’éﬁ o?rr‘?}’éﬁ?aﬁlpérénf?ﬂi“ &ld groups and car boxyl end
groups. eparation of polyamdes (a) 15 In a 360 1 vessel, a m xture of
100 kg of clpEr emadeafgriingkgrofp vitit eenabel sdiecaedi frmes—(ofHRTablvehe:h:e R?
(reported quam,i GlR$l i Kavinky £¥6h ghtrdasedrbdn capmel, aeyardamaa heaiggl to
260C in thesounseo0fo 21dhSatMd &r d8KPTREE THWARg 0¥§6m99 HB Bo ERELdH xture

20 26 dug I d,
‘é"f‘\sn ‘o dpfﬁga%%%@enésﬁ?&&&, - 9C L?ﬂoﬁ@e@':.vl@*vep Cg[(}s\ Waér? abE tﬁt '168 1

of wat er2at~4dc- |F1 ath(ﬁ?rf 9e8§’é‘l’alf16‘ry FhBtRPsaR a T}??ﬁae %ﬁ’&pﬁr?%’ﬂ R&h a
tunbl e dryeliffergpt 190@EneiqERPAY t¥dfddcalThe pol ymers were spun on a hi gh
speed spi nning machi ne (Ens-1nuenta AG by the H4S process at 270C and with
a W nding spead ohitdMiy @LRYD Lavidd diex 12d lzloanpﬂéfgﬁmyoffrbﬁunohccmss 30
iegé' ?gu Th?artb%éegfcém§PeaeQuW§E%€‘§%arHr Bef?fjébl )gngﬁss@{awerdabbﬁzygr vvas 3
cN. The & % Bogt e 5“ Uy R, a5 i U AR SR h S RT

finish cont tp&e ?ﬁ%b rfrTOWa% 60810)% C?HQC’?a?"r%“ShaG FHEQFUPH"‘!’J’\H RY
properti es:Prifenghly omubwtitvhed ihgnzyd srour Nperfepebly dydnepen. R!
shri nkage l4¥particularly preferably hydrogen.
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" The propertiéﬁ’fs O;rﬂﬁtﬁ pol yam des are summari zed in Table 2. The pol yam des
of the pres q § on have I nproved | ight and heat stability angﬁ%ﬁ%m

i mproved wet fastness over the conparative 40 pol yam des. 45 Tabl
Addi tive Terephthalic acid 4-Amno-2,2,6,6-
t et r anet hyl pi peri di nel, 6- bi s(4- Ami no-272, 6, 6-
t et ranmet hyl pupeabld raphiexbn e vRrA} iRfe ahdaRD axrel @nBeperiefitlyealkye Havdmg a
2? go 5?”paff‘5l’nvf teXa@PLErdon (Lt%mso 2e§e%%l:%%2§it@ igr&dA'éleh AEgP386387 440
stab. eat - se N
., . T4753. ng‘ﬁ‘z R sk TS s Cat P EI Pt ioaoe Ry ARG
5 CEG KP le 3deat -set. stab. 10 Color wetfastn. 25 30 35 40 1 6 SEP
2002 12 R&l ative viscosity Amino end group content in meq/kg Carboxyl end
group cont emhe i indeqhk gaftorelensatiioal poinbexi giredkesttain i1t ysuckesisdal 3,
ultimate tensgis eSte,epgbbheddbily Heab-set4 ) Rgpetbabilyty, residual tensile
strength in $ Wetfastness, AATCC gray scale

The piperidine derivatives attached to R can be identical or

10 different, preferably identical.

Compound (I) can be a single chemical compound or a mixture of
different compounds.

15 A particularly preferred compound of the formula (I) is 1,6-bis-
(4-amino-2,2,6,6-tetramethylpiperidino)hexane. This compound and
its preparation are common knowledge and it is commercially
available for example from Aldrich Chemical Company, Inc.

20 The compound of the formula (I) is added to the starting monomers
or to the polymerizing reaction mixture and becomes attached to
the polyamide through reaction of at least one of the amide-
forming groups R7. The secondary amino groups of the piperidine
ring systems do not react because of steric hindrance.

25 . -

By chemically attaching the compound (I) to or within a
polyamide, the process of the present invention provides
polyamides having the advantageous properties mentioned at the
beginning. The process of the present invention thus offers the

30 advantage of obviating the separate step otherwise necessary to
improve the properties of pure polyamides by admixture of
compounds. This eliminates problems or quality reductions as can
arise on incorporation of such compounds following surface
application to the polymer granules as a result of

35 incompatibility, viscosity degradation, migration, vaporization
or washoff of these compounds or stresses as occur with
compounding.

The polymerization of the starting monomers in the presence of

40 the compound (I) is preferably carried out according to customary
processes. For instance, the polymerization of caprolactam in the
presence of a compound (I) can be carried out for example
according to the continuous or batchwise 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, p. 424-467 and Handbuch
der Technischen Polymerchemie, VCH Verlagsgesellschaft, Weinheim,
1993, p. 546-554. The polymerization of 66 salt in the presence



Preparation ﬁg ?géggg des (b) 15 The m xtures of Table 3 were sealed in a
gl ass tube 8 8 I'trogen at nosphere. The seal ed tube was heate égﬁ_l;gﬁg
-for the reaction tines of Table 4. The products had the RV val ues 'o a

4. 20 Table 3 nv. 3onp. 250 g o capro actanb0 g o capro actanD.285 g o
terept ais aci0.285 g o terept a isBaci25 mo water25 mo water0.140 g
of 1, 6-bi s(clif ariconpadud 6,19- chat banrnileg pet ilsi nhehenatemary Ba2chwifé based

on caprol acﬁﬁi@esgi $96e O Rf1yfhe2 b HOich PrBcbssd£! MavRLEYIdider Ndingo£0, 2 nol %
a

based on c | a Tabl e i L ) 4 3 np.

2 RvComp. BT ike ??’2@?'23%?%% 31’5155 g%}% 892°08 bpg BEOGRR
Prepar at i orf O S¥8TH L% 2 depeyined 3 FFaPal? el SradPePEiEPIer aCOMRIURD 270C
for 1 hou? (I and the cstariing| moROmETS: £ANJRR GHITOSYFER Tt tI8 FReCRYVS, the
45 m xt ur e seymrpsely oo erss admakt @f.CTher cGfporntut(&$. idhprgfegdbly added

0050/ 48876 decord3ERg260% bietbearmildEaimdtt /€ifld pebgedamd th water and dried
at 80C. The results of Table 6 were found. Table 5 5 10 15 onp. 3onp. 4lnv.

4300 g o caprq actanB800 aprol act anm800 0, caprol ac g wat er 30 g
o wat or 30, ¢ AEEE ATt SrRpaRRr B Hal FORot (00 L8, SIhAPL 51 68 g of

t er epht hi® i S-3ERBECTRANFS. 88gBR 127885 9f 1£rom V.015 to 0.4 molk,

gof 4- am no-xefegably efrom H-4abnee X .256melt ethased enbil sial ofi gpide 2, 6, 6- net h
yl pi peri di nrospsybpi e ipdilyanede armtilsy bpomet | i baped Of@r raXadfphasens on( 0. 4
mol % based pHiAx8ReeH N 2ehAMKSP 1861 8M & o2 bEPbYepasad Jeneaps o agham
20 Table 6-01_4_%%pafl§t e nb9BR-6 45 1V+3 g’%é%eéﬁﬁwf _ ' 2.40 .3 - 2.47 25

Doubl i ngu[f he regul ator content_on goi ng 3-to Conp. 4, i.e.,
doubl i ngthe nunber of sterically hindered am no groups in the polyner,
sl ows down ¥hé& §refieFrech efbprdinealy ofeithft 12¥RPYiORucERe -gqmRound (I) "is

post condenszemibdnegovitit iadl lehstuere mfodhet custhimarpothain nsgfguthbops esent
i nventi on rieadles ppssiitlabléochadn adgetaBird wree all hphatihandoarsheticcal |y
hi nder ed amfidiRcaPHody PPkl hoth rddeb Pl tha Roptepistensakignan@t enti al .
35 40 430 penzoic acid, aliphatic and aromatic dicarboxylic acids such as
C4-Cipo-alkanedicarboxylic acids, preferably sebacic acid and
dodecanedioic acid, especially adipic acid and azelaic acid,
aliphatic Cs-Cg-cycloalkanedicarboxylic acids, especially
cyclohexane-1,4-dicarboxylic acid, aromatic dicarboxylic acids
25 such as benzene- and naphthalene-dicarboxylic acids, preferably
isophthalic acid, 2,6-naphthalenedicarboxylic acid, especially
terephthalic acid, monofunctional amines and bifunctional amines,
preferably hexamethylenediamine or cyclohexyldiamine and also
mixtures of such acids and mixtures of such amines. The chain
30 regulator combination and the amounts used are selected inter
alia according to the desired polymer properties, such as
viscosity or end group content. When dicarboxylic acids are used
as chain requlators, it is preferable to use the chain regulator
in an amount of from 0.06 to 0.6 mol%, preferably in an amount of
35 from 0.1 to 0.5 mol%, based on 1 mol of amide group of the
polyamide.

In another preferred embodiment, the polymerization of the
process of the present invention is carried out in the presence
40 of at least one pigment. Preferred pigments are titanium dioxide,
preferably titanium dioxide in the anatase form, or color-
conferring compounds which are organic or inorganic in character.
The pigments are preferably added in an amount of from 0 to 5
parts by weight, especially in an amount from 0.02 to 2 parts by
45 weight, based on 100 parts by weight of polyamide. The pigments
can be added to the reactor with the starting materials or
separately therefrom. The use of a compound (I) (even as a chain



0050/ 48876 1 6 SED%%?O%Z 14 W& claim 1. A process for preparing pol yam des,
whi ch corrprl meri zing starting nononers or starting oligom ZB
.the presence of at |east one conpound of the fornula (1) 10R2 R3\R R@(P 02

)15 RAn20Ri s a Cl-Czo aliphatic saturated hydrocarbonRe which bears 1-
identical or differentani de-formng gr8ups R~-,Rl1 - -is H, Cl-CZO al kyI

cycl oal kyl, rb ﬂza(ﬁoxorc%'ﬁsememel’ceRﬁldiSrdrMyClmﬁzov@é laHe, peypboelde/lofor
benzyl, R-i s gl §6H gk feembaﬂ@d smupac iwetﬂ aaceiporéﬂlﬂ bnl§ap e and
car boxylic acldder |o\{nat|vgs . %hT g& a Qaghgq)ff %rér801 to car bon
atons, cycl 8811 %‘? LIS o)mf 8 alons tk ene havi ngf rom 2
to 20 car boA’at kST t M%J%lﬁ?edﬁméﬁéﬁﬁﬁrﬁ?vléfe@ Btatl  nis a
nat ural n8nbegigping.er t han 1, 35t he pi peridi nederivatives attached to R
being identical ordifferent withregard to the substituents, neaning Rl, Rz,
R3, R4 and Renhe pdiyaMiQesi 5t RBBEHAi ffentienf Qféna@alnthgea@lﬂlqﬂ dsefhie

starting rm@gg%fe ring dkk)g SLTPELBLAD, TAYGE) OBndl e s8PI-ARTTER

attached to east one

e rough.re lon 0
ari de- f or i AR RS e Hzooz 15 2. A
process 39 EP&Y‘F\%&F‘%]@C@P& eyl h%ﬂiﬁe?@??ﬂt%“ﬁ‘#ﬁér?ﬁﬁﬂ‘%ﬁl §E?$%s°fataﬁ'-ached
to R are i déaasta4000 mimiegarel pagtibelarlystadvashageoumaihegf RlameRts,R3, R4
and R5. 5 3fibeps OGEIMsaSskétiliRe bbrodtiresl aad moldiirysciobtRinéd uding. A
grggtests an chai p&g, axﬂdagyopftr}fe' @r@saattﬂl&ent\&feﬁrea\;:% g&r?ygfegﬁofdgél aAnd RS
ubstitu i i
3 Qﬂ%e dyalangﬁgigf Afﬁ%{g?’%% ?f‘ é/?:kie‘é \Mgf‘f}ﬁgré

process ﬁ% erein RZ on any one
pi peri di derivative is nethyl. 6. A process as clainmed in any of clains 1
to 5, whereFHapP}&s 2. 15 7. A process as clained in any of claims 1 to 6,
wherein Ris a group of the formula - NH-R8 - NH - where R8 is al kyl ene
havi ng fromret fe P4t iv@r bosices Y6 0f26h8. pA yamides swas dutairmtted nimmg of

claims 1 tos%reﬂ%%ﬂ‘§d1u816§ (1 NA100GRY) - il neefERated 10ty acidi4ossNH
9. Aproczgs% elclq,ﬂ Aany of clalrrs 1 to 8, whQein the polynerizing
Is carrie ht™ gkf e presence of at |east one 25 pignent. 10. The use of a

compound (l)-as set forth in any of clains 1 to 9 for preparing pol yam des.

30 11. A pofpanerft BUR AeBtENhYag PPbRERNeds b| aFbiaty ignyitratdoni-ms 1 to
9. 12. The Ube zhinp pokdyardufs aerel titpatdc wilthi pedchlone psephragigl in a
filaments, &bbetison fiinl M8; 36 hhgeidtisk by sveigttyr phennll/madGineds. TS carboxyl

25 end groups were titrated with potassium hydroxide solution in a
solution in benzyl alcohol. _

To determine the color wetfastness, yarns were knitted up, then
heat-set, dyed, treated with dye fixative and dried. The color

30 fastness was determined in accordance with ISO-E01:1994 (water
fastness, severe).

The heat setting was carried out in a tenter at 196°C for 45 sec.
The knit was then dyed in hot water (98°C) with a mixture of 2.53%

35 by weight of Telon Fast Red AF3G 150% (corresponding to 3.8% of
Acid Red 151) and 0.50% by weight of Acid Rhodamine B 400%
(corresponding to 2% of Acid Red 52) at pH 3.5. To improve the
dye fixation, the knit was treated for 30 min in a solution of 2%
by weight of Mesitol NBS at 77°C in water and then rinsed out with

40 water. After drying, the color fastness test was carried out. To
this end, a sample of the fabric was moistened and placed between
two pieces of undyed standard cloth. The three-ply stack was
weighted with a standard weight and kept at 37°C for 4 h. The
fastness was evaluated by comparing the depths of shade of the

45 stained adjacent fabric with a standard gray scale.



13. Fil arrento§ f ggﬁg films, sheetlike structures and nol di ngs conpri sing
a pol yani dePR89%RE8838d in claim 11. 40 45 AVENDED SHEET 0050/ 48876%@2 :
-l nherently light- and heat-stabilized pol yam des of inproved Wetfast Ug
Abstract A process for preparing pol yam des conprises polymerizing starting
mononers or starting oligoners in thel® esence of at |east one conpound of
the forml arid Juvl@tdbi 20ty ehe Qﬁ:rl% Whs3Betermirtdd inRdcedrliaRGenwigh R3 R\

:\ldeRﬁt Fl:;l gg?fhdljs&oﬁzﬁ%&’;%%s' B 92 UaY@Ee'r‘r)ri@' d9%&ﬁ%d‘ﬂ’9t§$h, herr s |1‘4|
cycl oal kyl , Lbberﬁ"?;‘/llen m%ﬁé“re\mg?e%&eg %ggé‘i n%f;'F c"g%“yp %E&FMO"‘F‘
benzyl , are“’i"rﬁ?éﬁé d%ﬁt‘ﬂ’lf ‘Cl-C o-alkyl, is a natural nunber greater than 1,

and 35 th® piperidine derivatives attached to R are identical or different
wthr egar drd aetteemshdsthd heatsseteny sgaBRili®y, aR3, gRMaskovdsS agélefor

pol yam des gie sézefifll a fﬂ{eﬂ{aqpé\ébﬂgeif 'ﬂréﬁEEEéd fd hesse. fgupsequédfe Bhaglkl i ke

strxg%u;z; bd% éhﬂ ' ﬁined in comparison with

069ADG * f npt¥ SSBeiL}I Td) @chﬁf%%ﬂﬁega]a&af ratfeedupEsef oy Sirereftal thy cau

] ca] cay] é‘&] cal] ca] ca] ca] caU] caU] ca] ca]ca]ca] ca]ca]c(a]ca +yST
(* CD~yt 0j e Th4 JcoaHen$atiwa]poapot]zh|was] dethomlmed frahc bhe aifjecaftadfal cal ca]
ca] ca] ca] caddrrienahe abh Codpanlieahntls adndapeahgs \dMd carboxyl end groups.

Preparation of polyamides (a)

15
In a 360 1 vessel, a mixture of 100 kg of caprolactam, 15 kg of
water and the additives of Table 1 (reported quantities in % by
weight based on caprolactam) was heated to 260°C in the course of
2 hours-- After decompression over 90 min, the mixture was

20 postcondensed at 260°C for 45 min.

The product was then pelletized, divided into two portions and
each being extracted three times with 100 1 of water at 100°C in a
100 1 vessel for 5 hours at a time, and dried in a tumble dryer
25 at 160°C under nitrogen. -
The polymers were spun on a high speed spinning machine
(Ems-Inventa AG) by the H4S process at 270°C and with a winding
speed of 5040 m/min to 44 dtex 12 filament yarn of round cross
30 section. The takeoff speed was 4300 m/min (duo 1), the draw ratio
was 1 : 1.28 (duo 2 = 5500 m/min) and the yarn tension upstream
of the winder was 3 cN. The steam box was operated with 3 bar
process steam, and the spin finish content of the yarn was 0.8%.
The yarns had the following properties: elongation 42%, tenacity
35 5.2 cN/dtex, boiling water shrinkage 14%.

The properties of the polyamides are summarized in Table 2. The
polyamides of the present invention have improved light and heat
stability and also improved wetfastness over the comparative

40 polyamides.

45
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Inv. 3 Comp. 2
- 50 g of caprolactam 50 g of caprolactam
0.285 g of terephthalic acid 0.285 g of terephthalic acid
25 25 ml of water 25 mi ot water
0.140 g of 1,6-bis(4-amino-2,2,6,6- 0.354 g of 4-amino-2,2,6,6-
tetramethylpiperidinoyhexane tetramethylpiperidine
(0.2 mol% based on caprolactam)” (0.2 mol% based on caprolactam)
30
f Table 4
Reaction time Inv. 3, RV Inv. 3, AEG | Comp. 2, RV [Comp. 2, AEG
35 [h]
0.5 1.20 1.24
1.5 1.78 1.81
3 1.98 2.01
6 1.99 2.08
9 2.1 108 2.08 70
40

Preparation of polyamides (c)

A mixture as per Table 5 was [lacuna) to 270°C for 1 hour in a
1 liter autoclave. After decompression over 45 minutes, the
45 mixture was postcondensed at 260°C for 60 minutes. The product was
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) - FqK| KKTLVLYLAMIEMB7! | 0 10
1t 1 1098 () - rrLlO%&' ()-S10% ()-! 10%& ()-9" mLO%& () - 10%& ()-"MVWNOCO?MBT! | 0
100Lg#100/ - 41 Lg#lO%DP&' ()-409"109%8

& ()-19"10 teohged,) exor@ced GROhRREIEY [andydried at 80°C. The
109&910%‘ (L)edfhg.k 168/R {D1eZ 169k A BdURA(, ) - ZO9#- #109&' () - ! 09#- #109PP& () -

| 09#- #10% KcK&' ()- RRRSSS SS2Swix9! 10 q410%&' ()-) q4109%& ()-) q4109%& () -
q410%& () - 1a&ﬁgty () L109%& ()- 10 102S3SI ShScSSSSnJ09! q4109&' ()-#33 *' p4

q410% (). - q410%& ()- q410%&' ()- q410%&' ()- SSSSSSSSeF, 9
q4109& ()2 q410%&' ()
Comp. 3 Comp. 4 Inv. 4
300 g of caprolactam 300 g of caprolactam 300 g of caprolactam
30 g of water 30 g of water 30 g of water
10 1.68 g of terephthalic 1.68 g of terephthalic | 1.68 g of terephthalic acid
acid acid
0.84 g of 1.68 g of 2.1 gof
4-amino-2,2,6,6-tetra- | 4-amino-2,2,6,6-tetra- |1,6-bis(4-amino-2,2,6,6-
methylpiperidine methylpiperidine tetramethylpiperidino)-
15| (0.2 mol% based on (0.4 mol% based on - hexane
caprolactam) caprolactam) (0.2 mol% based on
caprolactam)
20 Table 6 °
Comp. 3, RV Comp. 4, RV inv. 4, RV
~ 240 2.32 "2.47

25 Doubling the regulator content on going from Comp. 3 .to Comp. 4,
i.e., doubling the number of sterically hindered amino groups in
the polymer, slows down the growth in molecular weight and
reduces the postcondensation potential of such products. The
polymer of the present invention makes it possible to introduce

30 twice the number of sterically hindered amino end groups without
reducing the postcondensation potential.
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" q4109%& ()-98507/488764100& ()- q410% ()- g410%&' ()- SSSSSSSeF, 9 q410%& () -
q410%& ()- q4109%&' ()- q4109& ()- q410%& ()-#33 *' p4 q410%&' () - SSSSSESERIM]

. q410%&' (41098& ()-4109B& ()-41098& ()- 109B& ()- q4109%& ()-#33

' pASTTTT(T) T_#; c( 14

42+T) 4) 4109B&' () - 4109B& () - 41098& () - 4109B& () - 41098& ()-) T/ TAT7T: T?TBTdD;

c( aim:

42+T)4410d§§c?) H&O%B&'() 41098&' () - 410%8&'()-410%8&'()-410%8&'()-BTETITJTQ
TVTYTQG ; 410%8& ()-410%8& ()-4109%8& () -; c( .

42+T)4410%B&f(& FFH?%S&TG?r\HK€R§FPWEHHQ1ﬂam#d§@ which comprises

42+T) 4419Y8&' (po i &1iny - XM Ag( hoddfidfE. of) s44D0hY Olibgdmdyd Hhl 4, C(
42+T) 441098 (%ré’sjé?xé%&oﬁ)aélﬂeé%& ehe@&wﬂn@ o LOSBE 420V () - TTTTTTThG
& S>A(109B& ( >f 1098&' () -z41098& () -

42+T) 441098&' () -41098&' () - TTTTTTTTTVU4S>A( @f10%& ()- ] 0z10%>Q& () -
0z10% > & ()- ] z109%x <Q& ()- 108108108 S>A(1098& ()-TT U U
U~UU|l [: VUASSA( 0 S10%i>u& ()-3_] O S10%i<u& ()-3  S10%i2u& ()-3 ]

10%>u&l10) - &f mMlo0%>u& () - L3210%M>u&'():UUV'VVVV|[;VU4S>A( F10%u>=u& ()-X
OL10%u>=u& ()- " FI"10%& ()- | &O%W3u& ()- O S10%uY8u& ()-3 O
S10%u>ué&' () -
~
R N-R1 (1)
15
Ré R4
L J n
20 B
R is a C;3-Cyg9 aliphatic saturated hydrocarbon
R8 which bears 1-4 identical or different
amide-forming groups R7, .
Rl 7 is H, C1-Czp-alkyl, cycloalkyl, benzyl or
25 - OR6, where _
Ré is H, C;-Cygp-alkyl, cycloalkyl or benzyl,
R7 is selected from the group consisting of

-(NHR?), carboxyl and carboxylic acid
derivatives, R? being H, alkyl having from
30 1 to 8 carbon atoms, cycloalkyl having from
3 to 10 carbon atoms or alkylene having
from 2 to 20 carbon atoms,
RZ, R3, R% and R5 are independently C;-Cjp-alkyl,
n is a natural number greater than 1,
35
the piperidine derivatives attached to R being identical or
different with regard to the substituents, meaning R!, R2, R3,
R4 and RS,

40 wherein the compound of the formula I is added to the
starting monomers or to the polymerizing reaction mixture and
becomes attached to the polyamide through reaction of at
least one of the amide-forming groups R7.

45
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R6 is H, C;-Cyp-alkyl, cycloalkyl or benzyl,

R2, R3, R4 and RS are independently C;-Cjp-alkyl,
n is a natural number greater than 1, and

35 the piperidine derivatives attached to R are identical or
different with regard to the substituents, meaning R!, R2Z2, R3, R4

and RS,

The polyamides are useful for preparing filaments, fibers, films,
40 sheetlike structures and moldings.
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