PF 54024 1 MP#15#824 des Description 5 The present invention relates to a

pol yam de contai ning a conpound whi ch bears at |east one hydroxy group and
has chemi cal bonding by way of an ami de gtoup to the end of the pol yner
chain. It further relates to a process for preparing this polyamde, and to
fibers, fil melyadds nol di ngs 10 conprising at |east one such pol yam de.
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pol yam des t elat'ive visc Fi'hed 10 DI N
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weight increase with a resultant impairment of processing properties. in particutar, an increase in '
melt viscosity occurs (determined as a fall-off in the melt volume flow rate to EN 1SO 1133}, and

20  ininjection molding, for example, this leads to ionger cycle time.

To stabilize the polyamide with respect to this type of uncontrolled molecular weight increase, it
is usual to use chain regulators during the preparation of the polymer, an example being
propionic acid.

25
These chain regulators can substantially suppress the molecular weight increase but in order to
shorten cycle times in injection molding it is desirable to increase the melt volume flow rate of
polyamides to EN ISO 1133 while the relative viscosity determined to DIN 51562-1 to -4,
remains the same.

30
It is an object of the present invention to provide a process which, in a technically simple and
cost-effective manner, permits the preparation of a polyamide which when compared with
polyamides chain-regulated by conventional methods has higher melt volume flow rate to EN
ISO 1133 while the relative viscosity determined to DIN 51562-1 to -4, remains the same.

35
We have found that this object is achieved by means of the polyamide defined at the outset, a
process for its preparation, and fibers, films, and moldings, comprising at least one such

polyamide.
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or starting oPlhk SRARE $ndn8mers Basthring SighMéls react with one another to form an amide group
and an alcohol. The alcohol can then be removed from the polymer. During the polymerization of
aminocarboxylic nitriles the nitrile groups may firstly be reacted with water to give amide groups
25  or carboxylic acid groups, and the resultant aminocarboxamides or aminocarboxylic acids can

be reacted as described. This polymerization reaction is usually termed polycondensation.

The polymerization of lactams as starting monomers or starting oligomers is usually termed
polyaddition.
30
The polyamides can be obtained by processes known per se, for example those described in
DE-A-14 95 198, DE-A-25 58 480, EP-A-129 196 or in: Polymerization Processes, Interscience,
New York, 1977, pp. 424-467, in particular pp. 444-446, from monomers selected from the
group consisting of lactams, omega-aminocarboxylic acids, omega-aminocarbonitriles, omega-
35 aminocarboxamides, omega-aminocarboxylic salts, omega-aminocarboxylic esters, equimolar
mixtures of diamines and dicarboxylic acids, dicarboxylic acid/diamine salts, dinitriles and

diamines, or mixtures of these monomers.

Monomers which may be used are
40
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20 in the form of monomer or oligomer, a C,-Cog, preferably C,-C, ., atkyldiamine, such as
tetramethylenediamine or preferably hexamethylenediamine,
with a C,-Coq, preferably C,-C4, aliphatic dicarboxylic acid or its mono- or dinitrile, examples
being sebacic acid, dodecanedioic acid, adipic acid, sebaconitrile, decanonitrile, or adiponitrile,

25  in the form of monomer or oligomer, a C,-Cy, preferably C,-Cy,, alkyldiamine, examples being
tetramethylenediamine or preferably hexamethylenediamine,
with a Cz-Cy, preferably Cg-C,;, aromatic dicarboxylic acid or derivatives thereof, such as
chlorides, examples being 2,6-naphthalenedicarboxylic acid, and preferably isophthalic acid or
terephthalic acid,

30
in the form of monomer or oligomer, a C,-Cy, preferably C;-C,», alkyldiamine, examples being
tetramethyienediamine or preferably hexamethylenediamine,
with a Cg-Caq, preferably Cq-C4, arylaliphatic dicarboxylic acid or derivatives thereof, such as
chlorides, examples being o-, m- or p-phenylenediacetic acid,

35
in the form of monomer or oligomer, a Cg-Cay, preferably Cs-C1p, aromatic diamine, examples
being m- and p-phenylenediamine,
with a C,-Co, preferably Co-C4, aliphatic dicarboxylic acid or mono- or dinitriles thereof,
examples being sebacic acid, dodecanedioic acid, adipic acid, sebaconitrile, decanonitrile, or

40  adiponitrile,
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in the form of monomer or cligomer, a C,-Cy, preferably Cy-Cys, arylaliphatic diamine, examples

20  being m- and p-xylylenediamine,
with a C5-Cy, preferably Cs-C,4, 2aromatic dicarboxylic acid or derivatives thereof, such as
chlorides, examples being 2,6-naphthalenedicarboxylic acid, or preferably isophthalic acid or
terephthalic acid,

25 in the form of monomer or oligomer, a C;-C,,, preferably Cs-C s, arylaiiphatic diamine, examples
being m- and p-xylylenediamine,
with a Cg-Cy, preferably Cq-Cy4, arylaliphatic dicarboxylic acid or derivatives thereof, such as

chlorides, examples being o-, m-, and p-phenylenediacetic acid,

30  and also homopolymers, copolymers, mixtures, and grafts of these starting monomers or

starting oligomers.

Particular oligomers which may be used are the dimers, trimers, tetramers, pentamers, or
hexamers of the monomers mentioned, or of mixtures of these monomers.

35
In one preferred embodiment, the lactam used is caprolactam, the diamine used comprises
tetramethylenediamine, hexamethylenediamine, or a mixture of these, and the dicarboxylic acid
used comprises adipic acid, sebacic acid, dodecanedioic acid, terephthalic acid, isophthalic acid,

or a mixture of these. Caprolactam is particularly preferred as lactam, as are
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20
In the second case the result is polyamides in which the monomers and chain regulators used to
prepare the polyamide have more of the carboxylic acid groups used to form the polymer chain,
or of their equivalents, than of amine groups used to form the polymer chain, or their
equivalents.

25
Chain regulators which may be used with advantage are monocarboxylic acids, examples being
alkanecarboxylic acids, such as acetic acid and propionic acid, and other examples being a
benzene- or naphthalenemonaocarboxylic acid, such as benzoic acid, and dicarboxylic acids,
such as C,-C, alkanedicarboxylic acid, e.g. adipic acid, azelaic acid, sebacic acid,

30 dodecanedioic acid, Cs-Cy cycloalkanedicarboxylic acid, for example cyclohexane-1,4-
dicarboxylic acid, or a benzene- or naphthalenedicarboxylic acid, such as terephthalic acid,
isophthalic acid, naphthalene-2 6-dicarboxylic acid, and C2-Caq, preferably C»-Cy2, alkylamines,
such as cyclohexylamine, Cg-Co, preferably Ce-C1o, aromatic monoamines, such as aniline, or
C7-Cax, preferably Cg-Cq, arylaliphatic monoamines, such as benzylamine, and C4-Cyp

35 alkanediamines, e.g. hexamethytenediamine,

The chain regulators may be unsubstituted or substituted, for example with aliphatic groups,

preferably C,-Cg-alkyl groups, such as methyl, ethyl, isopropyl, n-propyl, n-butyl, isobutyl,

sec-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethythexyl, CH, =0, C,-Cs-alkoxy, COOH, C2-Ce-
40  carbalkoxy, C4-Cyg-acyloxy, or Ci-Cg-alkylamino, or sulfonic acid or salts thereof, such as alkali
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20 R is an alkyl group, preferably a C,-Cy-alkyl group, such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, sec-butyl
in particular a methyl group,

R? is an alkyl group, preferably a C4-Cg-alkyl group, such as methyl, ethyl, n-propyl,
25 isopropyl, n-butyl, isobutyl, sec-butyl, sec-butyl

in particular a methyl group,

R® is hydrogen, C,-C,-alkyl, or O-R*, where R* is hydrogen or C,-C;-alkyl,
and in particular R® is hydrogen.
30
In compounds of this type, steric hindrance usually prevents reaction of the tertiary, and in

particular the secondary, amino groups of the piperidine ring system.

A particularly preferred sterically hindered piperidine derivative is 4-amino-2,2,6,6-tetramethyl-

35 piperidine.



earth net al PEJMO24 t hereof, such as the lithiumsalts, sodiumsalts, or
potassiumsalts, sulfoi sopht halic esters, for exarrpl e those with Cl Cl6
‘ al kanol s, and sul f oi sopht hal i ¢ nono- or g di ani des, in particular with
nononers suitable for form ng pol yam des and bearing at |east one am no
group, for eéxhaipregulatx e béysedaedantageoslyon arbounts of atiagst 0001 Mol pretanatilyat

regul ators p t-€11d, G |

derivati ves%% Mﬂ {n%ﬁEﬁ%%@mﬁ%ﬁeﬁﬂi&?lﬁy%lﬁw&?%ﬁyag%%ﬁgbgg%a | e of

am de for rratbﬁ%fﬁOWWPP'?@%QVQWSPH@BBQVW@- chain of the polyam de,
preferably a -(NH)R5 group, where R5 is hydrogen or Cl1-CB-al kyl, or is a 15

car boxy groyp or r box lvative R Where X is
from1 tg %%‘a r?%'%? é?"@@éﬂe‘wwé‘i”ﬁ LX) nts %PS’H 'E‘Q'ﬁ a?éﬁfﬁ‘\l’GOOH gr oup
where Y i s fpreferatilly noo mre tban 1 msi%ain macticdiacket mvaaatthameo © Mok, GBI Péfeslidy € Y i S

o oy o n B hiGLAREa b A Bbce BfcAHPor ﬁegﬁoﬁ%m%d% an al kyl group,

preferably a group, suc n-propyl
i sopropyl, n-butyl, |sobutyl sec-butyl, sec-butyl in partlcular a met hyl

group, Rz '&.c@d?drﬁd io¥he |9\Fe‘ﬂh'cfh therpsﬁ,ﬁﬁla@bahtﬁws@co%oaldm.cn%au1@: |e§ssehe as

t hyl th but
e g i s dariva g ARy by wivs' v Ahig eggelr e dnede apbhet o
O R4, vvherecﬁalnl s hydrogen or Cl-Cr7-alkyl, and in particular R3 i's

hydr ogen. 3QoLtﬂe ?&E?s%g Bfife glfeaér{? h%erh%ﬁ"?he Pe’ééufrh&}r@‘il chLb%H%'aJt afllofy €Nt S

reaction of t econ am no groups of
t he piperi mhm@owqafg:psa;@mws AMpdie PNP%WW%?@W@@@@@@P?Q&&W Wdrxhder ed

pi peridi ne ¢edupvative is 4-amno-2,2,6,6-tetramethyl- 35 piperidine. PF
54024 7 A chain regul ator may be used advant ageously in anpbunts of at | east
0. 001 rml5% preferably at least 0.01 nol% in particular at |east 0.03

nmol % part i Gbk aerhgoupd which bésrrs/atdgast ergdiydroxyGEBoupmh@ybear one or more, for example 2, 3,

4, 5 or 6 hydroxy groups, preferably 1, 2 or 3 hydroxy groups, in particular one hydroxy group.

The compound used which bears at least one hydroxy group is advantageously a

20  monocarboxylic acid which bears at least one hydroxy group.
The compound used which bears at least one hydroxy group is advantageously a monoamine
which bears at least one hydroxy group.
The compound used which bears at least one hydroxy group may advantageously be a
compound which bears at least one terminal hydroxy group.

25
if the compound which bears at least one hydroxy group is a monoamine which bears at least
one hydroxy group, use may in particular be made of a linear, unbranched alkanemonoamine.

If the compound which bears at least one hydroxy group is a monocarboxylic acid which bears at
30 least one hydroxy group, use may in particular be made of a linear, unbranched

alkanemonocarboxylic acid, particularly preferably one of the formula

HO - (CH,), - COOH

35 wheren=1,2,3,4,56,7,8,9 10, 11,12, 13, 14, or 15, in particularn = 5.

These monocarboxylic acids which bear at least one hydroxy group are known per se, as is their

preparation.



based on 1 rRfi¥984 ani de groups of the polyanide. 5 A chain regul ator may
advant ageously be used in anounts of not nore than 2.0 nol % preferably
not nore than 1 not% in particular not nbre than 0.6 nol % particularly
preferably not nore than 0.5 nol % based on 1 nole of am de groups of the
pol yam de. Adeess comgriingswhich bear@hkea one byueoxp gioyp anedeovaroper ae,res issthe@onpound
whi ch bears afigst one 10 hydroxy group and has chem cal bonding by way
of an am de group to the end of the polymer chain. For the purposes of the
present invention, the expression conpound which bears at |east one

hydr oxy gr oumheab@entBe®B Sompdiing WHCE bédrs StUsHt sHaFperd ad%eommdb@%gso@y deQist
mmy boar oot} Ol moh pulil ReD oV inat moagu st ket Pon op es O
pr ef er abl y Iprefgrably aGedsy 0.08xp!% besgiion 1i molgefrdmidaigrewps@htbe pyiganoide: gr oup. The

conpound  us e Whiek 8?{?,@ \Aﬁm&%ng%ﬂéﬁ béH?@?thé’an Gk 5&&%0%%%%%@%& o 2

20 nmonocar boxylic a ears at | east roup onpound
used whi ch H@hmeredhan 2 5e!%,; Refariit vk Potsrean! m@'°”¢atﬂ\P&ﬁF‘d§fé‘t§‘&%‘P5¢ tanffhBars ne

whi ch bears giclig@sireferaly A¥chidi Jhal DSUibI% IiiBe£ SHTPRIR Gt AFi6 glop<dt thear s at
| east ong hyd[ﬁa @Fgroup may advant ageously be a conpound which bears at

| east on! hydr oxy group. 25 If the conpound which bears at | east
one hydroxy group is a nonoam ne which bears at |east one hydroxy group,

use may in Pafldofhthés &%mséﬁt.&fcaabé brS\ .ﬁéd oy R BRI, %ﬁdbmemm&s I f

t he conpound whi Ch bears at |east one roxy group I's a nonocar boxyl
aci d whi ch HEHiese syitablg for farming a@ﬁ'éafﬂ'%?ocﬁt‘? B'E?'ded‘s'@e RR&YECh °‘pad?°('“R9H'I‘°ar be
made of a | iwredrheatsribleasnt @heBydedxl apeponDempaordiich maerdhe feattioh eordaibhy/for

5 60 7,15, Webalip b Boldt Ry Byl iploompodd e Bt Bl oo o gosy e
nonocar boxyl i ¢ aci ds which bear at | east one hydroxy group are known per
se, as is th@elcompbMBALEH irRBr th&Fealfbl 2dndRions for preparing the polyamide to make
available the monocarboxylic acid which bears at least one hydroxy group may be one where at
least one of the hydroxy group is made availabie under the reaction conditions. The compounds
20  may also be those where the carboxylic acid group is made available under the reaction
conditions, for example nitriles, esters, or amides. The compounds used under the reaction
conditions for preparing the polyamide tc make available the monocarboxylic acid which bears
at least one hydroxy group may also be a compound where at least one of the hydroxy groups
and the carboxylic acid group are made available under the reaction conditions.
25
The compound used under the reaction conditions for preparing the polyamide to make
available the monoamine which bears at least one hydroxy group may be a compound where at
least one of the hydroxy group is made available under the reaction conditions. Use may also be
made of compounds where the amine group is made available under the reaction conditions, for
30 example amides. Other compounds which can be used under the reaction conditions for
preparing the polyamide to make available the monoamine which bears at least one hydroxy
group are those where at least one hydroxy group and the amine group are made available

under the reaction conditions.

35 To prepare the polyamides of the invention, use may be made of the conventional process
conditions for preparing polyamides from the corresponding monomers, for example as
described in DE-A-14 95 198, DE-A-25 58 480, EP-A-129 196, DE-A-19 709 390, DE-A-

35 34 817, WO 99/38808, WO 99/43734, WO 99/43732, WO 00/24808, WO 01/56984 or in
Polymerization Processes, Interscience, New York, 1977, pp. 424-467, in particular pp. 444-446,
40



These nmonoarRm®924hi ch bear at | east one hydroxy group are known per se, as
is their preparation. The content of the conpound which bears at |east one
" hydroxy group may advantageously be at 5%l east 0.001 not% preferably at

| east 0.01 nol% in particular at least 0.03 nol% particularly preferably

at | east 0. 08onoprdterredigeibbdonent, thecdoymefization drepolyt@idpesatidn rhiycbemaltrigd outchy theThe

content of t i ) . o
advant ageous‘i?@c_egée)Sﬂi'}ﬁl)é(;i'ltq'913 rrr'tygérH elﬁ th}? g’ﬁégﬁcﬁa&fng{ Ig/é}_? %r}e%%yb%&%ﬁetﬁ% ts’%tr'ltall'urﬂol %
i n parti cul #HoxggtPrafgrablyiihe atptaseppubie crysialiing fom.r ingrggpie peraatiocolpmnt nor e
than 0.5 ol émpba@iedrepigheiiaiafe Seferibly@Bddlli® HRGurRS of oM oltB sPakYBYWekdht, i he

pol yam des of the jinv l can be obtai ned reactln noner.s
ol i gomer ¢, d"?a“ﬁ}lﬁrtg[ﬂ’%@% kf%‘ﬁﬁlégéwg'gt?tt %?B?%'"feafgy‘faﬁ?ﬁ? 51@ ‘%ngg?' Vet to give a
pol yam de i rpolyamidpr Begigrentsimay bedrpduned to thi reahtobeittr the startihgmsteri@ner hydr oxy
group or a EQHBQ%QQ“MQ% under the reaction conditions for 15 preparing

e nma

t he pol yam s aval | abl e the conpound which bears at |east one hydroxy
group. The conpound used under the reaction conditions for preparing the

pol yﬁmade t WH@%K@amiﬁ&ﬁE't!ﬁﬂh@nﬁ\cﬁﬁnﬁW&?ﬁ&ll m&?lhéébuﬁﬁiodpﬁdﬁﬂcﬁﬂ éib@@,rfmbr | east
one hydrgxy grou e one _where . | east one 0 e roxy group is
made avelt TSR AEPPRIRE POvATSH ot £ PRSI SHIS BRIATSD. ray al S0 be
t hose where the carboxylic acid group is nade avail abl e under the reaction
conditions, ggp,pxanmple nitrites, esters, or amdes. The conpounds used
under the reaction conditions for preparing the polyamde to nake
avai | abl e the nonocarboxylic acid which bears at |east one hydroxy group
may al so be |ateexpapss stiin&isassity R8Shes0RdAQE rdldtRe ByiGtion Xigc@mdid 96% samgdict he

car boxyl j.c aci § de avail abl e under the reaction conditions. 25
The conpgﬁnd“ﬁ@%ghﬁ%EQ?JE%ggreaction conditions for preparing the polyam de

to nmake avdidr His & goheolymesi sasivaighedrutier Hdamiof selutiopzant therferohghipwive wedup nay

be a conpoundeadiRb SAlbbeldhds lis@hRtePn dofparkibl W the BuRUBIVER. Made avail abl e
under the reaction conditions. Use may al so be nmade of conpounds where the

am ne group is made avail abl e under the reaction conditions, for 30 exanple
am des. O heExaomplpounds whi ch can be used under the reaction conditions for
preparing the polyam de to nmake avail abl e the nonoam ne which bears at
| east one hydr ox group are those where at |east one hydroxy %roup and the
ani ne group ¥ FAMoNR) earraastan. 3nadépernineralizedwePoAntbhaidi®AsoN36 To
prepare the @pldyajdagrtc 42ld (blrey 390Nt Kated Uher Midsgdtto R Meer@fl tehiprature of
conventi onal 27BE(9 i%eaﬁas‘boratory autoclave, and then immediately depressurized to atmospheric pressure

within one hour, post-condensed for 60 minutes, and discharged.

25
The discharged polyamide was granulated, extracted with boiling water to remove caprolactam
and oligomers, and then dried in a vacuum drying cabinet. The dried extracted granules were

heat-conditioned for various times in the solid phase at 160°C (5 h, 10 h, 20 h, 30 h).

30  Table 1 below shows the resultant relative solution viscosities after various heat-conditioning

times.
Heat conditioning time Oh 10 15h 20 h 30h
Relative solution viscosity 247 2.74 2.83 2.86 3.00
Table 1

35



condi ti ons P&54P24&epari ng pol yan des fromthe correspondi ng nononers, for
exanple as described in DE-A-14 95 198, DE-A-25 58 480, EP-A-129 196,

* DE-A-19 709 390, DE-A 35 34 817, WO 99/38908, WO 99/43734, WO 99/43732, WO

00/ 24808, WD 01/56984 or in Polynerization Processes, Interscience, New

York, 1977, Espmpld24- 467, in particul ar pp. 444-446. 40 PF 54024 9 In one

preferred enbodi nent, the polynerization or polycondensation nay be carried

out by the process of the invention in the presence of at |east one

oi grent . Pr dhe el Bensvigreliews palyamige sReamens frem Bxarumle 1 wevstediedsFor R, ¢ ho

anat ase or Ilobdillatdty sHedSrhadsuieiRnis Werd made dt 2S0°BARH Mmel VisSUsBANESSueRleRls Wate

conpounds. The pi gnent.s referably added in anpunts o rom0 to 5
par s by Suwe et o BOoEE e S ik iaen t o, 1o GAPHL By et Tt Shoph Bt |
each case orfunth gbthetnsoldrynase Mylier lioéar ppigdnyides with Schiliz Fipiygisgibtionmay be
introduced to the reactor with the starting saterials or separately
therefrom The pol yam des of the invenfion ftay be used advantageously for
produci ng fiTbemsiar massywas determined proliohi segiering i Fidurecbshome $wt thRipglygieifissani de, or
in particul frepaBsk HE@Mhplehiase RRbyan de. Exanples In the exanples, solution
viscosity was nmeasured as rel ative solution viscosity in 96% sul furic 15
aci d to%l N 51562-1 to -4. For this, 1 g of polynmer was wei ghed out for 100
m of sol utieaapplasd the t hroughflow time was neasured in a Ubbel ohde

vi scometer in comparison with the pure solvent. Exanple 1 20 350 g (3.1
mol ) of caprolactam 35 g of dem neralized water, and 1.6 g (8’ 10-3 nol) of
6- hydr oxy cafxenele dmag repgatey in? rossxyrewessel ysingtteefolpmengminiter 4RYg (3971 &1 of

i nternal terpgbaétnhesoy of ddhikeraiedwh@h ahdl 06 Mg @UHANIS 8\QdroRsbréib 8. The

[ [ iz [ %2?
oSt - corldeEHTER HGHER PR et drcRaPiaodgred o < EhTRPO B2 de

was granul atseldtionevscesity bRV A2h boi |l i ng water to renove caprol actam and

ol i gorers, apddhRPwal hefluded tdcot@oltiBod] 9%&@%6@?23 J h¢p Qlak£fbefXirbACt d
eat df u t he soOl i

granul es were _h I or various tinmes_in d phase at

-condj tione
160C (5 h Q5 and iy by, weight qﬁ).t_:poien KR 1270 rubber (from BASF Aktiengesellschaft) into the

material (the percentages being based on the finished compounded material). The relative
20  solution viscosity after compounding was 2.80.

Comparative Example

Example 3 was repeated with the modification that 0.592 kg (8 mol) of propionic acid was used
25  instead of 6-hydroxycaproic acid.
The relative solution viscosity after compounding was 2.79.

Melt volume rate (MVR) measurement to ISO 1133

30  Melt volume rate (MVR) measurements were carried out to 1SO 1133 on the compounded
materials from Example 3 and from the comparative examples. The melt temperature here was
275°C and the ram weight was 5 kg.

Figure 2 shows the comparison of the melt volume rate for various residence times in the meilt.

35 Flowability in two types of flow spirals (diameter 1.5 mm, 2 mm) was tested on the compounded
materials from Example 3 and the comparative example. The temperature of the spirals was

280°C. Flow path was measured in cm. Table 2 below shows the measurements:



30 Table 1 H¥I¥A2%hows the resultant relative solution viscosities after
various heat-conditioning tines. Heat conditioning tinme0O hl10 115h20 h30 h
" Rel ative sol ution viscosity2.472.742.832.1863. 00 Table 1 35 PF 54024 10
Exanple 2 The nelt behavior of four polyam de specinens from Exanple 1 was
studied. For |this, oscillatory shempledasur enents weri€ompdatietexddfl€ and
mel t vi scosi "FoWSH 1%||sﬁmli)b were §6.9’E'rh' red—out—to—1+S6 %&fs The—zero=shear
viscosity -of 1L.e the nmelt visc@sity at zero shear, jlS a tunction offthe
mol ar mass MFPWSPIrE B pol yami gé54 @t h Schul z- Fl ory [@88tem bution: 0-D M
3.5 The nol ar masS was determ ned by ight scattering. Figure I snhows that
t he polyanigeﬁ prepared as in Exanple 1 are linear: 10 Exanple 3 Exanple 1
was repeated? I§ %a pressure vessel using the followng m xture: 400 kg (3571
nmol ) of caprolactam 40 kg of demi neralized water, and 1.06 kg (8 nol) of
6- hydr oxycaproi c acid. The 15 pol yam de di scharged was extracted, dried,
and heat-conditioned in the solid phase to a relative solution viscosity
of Rv=2.72. An extruder was then used to conpound 30% by wei ght of OCF 123
D 10 P glass fibers (from OCF) and 7% by wei ght of Lupolen KR 1270 rubber
(from BASF Aktiengesellschaft) into the material (the percentages being
based on the finished conpounded material). The relative 20 sol ution
viscosity after compoundi ng was 2.80. Conparative Exanple Exanple 3 was
repeated with the nodification that 0.592 kg (8 nol) of propionic acid was
used 25 instead of 6-hydroxycaproic acid. The relative solution viscosity
after conpounding was 2.79. Melt volune rate (MR) neasurenent to | SO 1133




30 Melt vol P42 e (MWR) neasurenents were carried out to 1 SO 1133 on the
conpounded materials from Exanple 3 and fromthe conparative exanples. The
melt tenperature here was 275C and the Mdm wei ght was 5 kg. Figure 2 shows
the conparison of the nelt volune rate for various residence tines in the
melt. 35 Fl Wedaim:ty in two types of flow spirals (dianeter 1.5 mm 2 nm
was tested on the conpounded naterials fromExanple 3 and the conparative
exanpl e. The tenmperature of the spirals was 280C. Flow path was neasured
in cm Tabl - 2A pelyamideeaainingrRcompPadid wikihesrs apeas 9o hydioxy B!B@a?rﬂﬂ"bhas

4Conpar ati ve egamijaPbdndmybyway ¢tlan Grhide gmmbmheeﬁm&%e%cﬂ;me&r@w spiral (2
nm 41. 4 %rr88 8 cm Table 2 PF 54024 12 W claim 1. A polyam de containing a

conmpound®whi ch bears at |east one hydroxy group and has chem cal bondi ng
by way of arz. afpdegnjdoagcldimed inelagnd, viferd the cadopnewhicthizaars. at leadt ond hpdvdbxyam de

as clainmed in & Tnonhaesk, hgigconpound whi ch bears at |east one hydroxy
group is a rmn@Jgar'ngycinl C a&?{% g A polyamde as clainmed in claiml1l, where

t he conpound whi ch bears at | east one hydroxy 10 group is a nonoam ne. 4.

A pol yani de 3aSA<§>b|9érﬁrB@Iaé BaimBY in@fairs h aitiEke the témpbundVRBIEEbdaREat t8Td igdrwdyl ch
bears at,.| east one _hydroxy group bears at |east one term nal hydroxy
group. 18 5. A9BH G2 ocﬂ’gaﬁé ®clained in claim2, where the conpound which
bears at | east one hydroxy group is a linear, unbranched

al kanemonocay bﬂé)ﬁbérﬁdéﬁé &ia.wga ﬁ‘n@n?@@dia?m@ﬁ td ?%&re%ecoh%&md%hch b|3.¥rg aDds1 9" OUD.

6. A polyanmide as claimed in claim3, where the conpound which bears at
| east one hydr 838/ YoPEy %’P'ﬂﬁﬁ?afssaté?aF‘iQ'?ééqrm'"ﬁ'r{EPraﬁtﬁ%‘d’ al kanenonoami ne whi ch
bears at | east one term nal hydroxy group.

15 5. A polyamide as claimed in claim 2, where the compound which bears at least one hydroxy
group is a linear, unbranched alkanemonocarboxylic acid which bears at least one terminal
hydroxy group.

6. A polyamide as claimed in claim 3, where the compound which bears at least one hydroxy

20 group is a linear, unbranched alkkanemoncamine which bears at least one terminal hydroxy

group.

7. A polyamide as claimed in claim 5, where the monocarboxylic acid which bears at least one
terminal hydroxy group has the formula
25
HO - (CHz), - COOH

wheren=1,2,3,4,5,6,7,8,9,10, 11,12, 13,14, or 15.

30 8. A polyamide as claimed in claim 5, where the monocarboxylic acid which bears at least one
terminal hydroxy group has the formula HO - (CH,)s - COOH.

9. A polyamide as claimed in any of claims 1 to 8, where the content of the compound which
bears at least one hydroxy group is in the range from 0.001 to 2 mol%, based on 1 mole of
35 amide groups of the polyamide.

10. A process for preparing a polyamide, which comprises carrying out the reaction of
monomers suitabie for forming a polyamide to give a polyamide in the presence of a
compound which bears at least one hydroxy group as claimed in any of claims 1 to 8.

40



7. A pol yaniRfe5#84cl ai med in claimb5, where the nonocarboxylic acid which
bears at | east one term nal hydroxy group has the formula 25 HO - (Cl-12)~

‘- COOH wheren =1, 2, 3, 4 5 6, 7, 8 9 10, 11, 12, 13, 14, or 15. 30

8. A polyamde as clainmed in claimb5, where the nonocarboxylic acid which
bears at | eablt Agnesess fof prepaiing k polyanige, ywhish goprises Gagrying ontthereriction of @ikthers
COOK 9. A pol y@m\?héﬁ G orfriny Jﬂ'bq@ﬁnmewgwegér] p&*}af/rlidﬁn the pfesBnce ¥R & C6mpdiRd wWhigh ent

of the conmpound ich bears at |east @ hydroxy _ group is in the range
from0.001 to De3dPYsashoraydiony grovmaseiaiped Banyeficiinyt®$os of the pol yani de.
10. A process for preparing a polyam de, which conprises carrying out the
reaction of i f . ] a.pol yam i | yam de
in the prise1r?g2‘r}f§g"?é§m§g%@ﬁhggvﬁ%&ghgwagéa&&laéézgain‘ %H%g'ﬁ’yﬁfl\é%fqg;tfggUp as
claimed in any of clains 1 to 8. 40 PF 54024 13 11. A process for preparing
a polyam de, which conprises carrying out the reaction of oligoners
suitable for formng a polyam de to give a polyamde in the presence of a
conmpound whi ch bears at |east one hydroxy group as clained in any of
claims 1 to 8 5 12. Afiber, a film or a nolding, conprising a polyam de
as claimed in any of clains 1 to 9.



