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FI BRES OF STRONGLY BRANCHED POLYAM DE 5 The invention
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further-reaching quality control of the raw mat'erials for the polyanide
fibres 10 and of a very melI-developed]technology for spinning,

pol yam des, in particular nylon-6, are now bei ng successfully spun for
textile yarns at spinning speeds of 6000 netres per m nute and
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At such extreme speeds, the spihning process
15 is very'susceptible to variations, especially to
variations in the melt viscosity of the polyamide
'presented and even small variations result in fibre
rupture. In the case of failure of one spinnerette, an
appreciable difference in molecular weight and,
20 therefore in the properties of the fibre from the
remaining spinnerets of a production line will occur.
However, the limit of what is possible
appears to have been reached with the present
generation of polyamides, in patticular nylon-6, and a
25 Dbreakthrough is necessary to achieve a further increase
in the spinning speed or a further reduction in faults.
The inventors have achieved such a
breakthrough by spinning the fibres of branched
polyamides completely contrary to the prevailing
30 teaching on polymers for fibre spinning. Said
prevailing teaching is evident, inter alia, from the
following literature citations.
In their authoritative series of publications
entitled "Studies of polymerisation and ring formation"
35 in Part XV, Artificial fibers from linear condensation
superpolymers, J. Am. Chem. Soc., 54, 1579-87 (1932),
Carothers and Hill make an attempt to provide a basis
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refer to the inportance of the nol ecul ar length for the strength.

Furt hernore,and,  tn doiggased raferctysthe | impoitancs ofipone ant and t hat
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bul ky substituents are présent destro | near s nnetry of the
chai ns" stated thatLﬁFEFtﬁbbFFEE%P%nksah@P?%RQ%%ok%daF enphasi ze
t he inportancnlﬁéaklaeaaeﬁabeeuhegoapﬂers aténguileeé féfepaEBgnce of side

RO 3 \oREPrERFTIap, ppigeel BRAbTCEIBRE Funat ST opratat 68 ° naoy "
(1950), pagedesStramdthe dsdearnspmmetcwl af,tbe chaipalje 194 "It shoul d be

not ed t hat the nnleculggtg§ publgggggoﬁgeahgngeﬁggogggaéggg that there are
no side- 15 glns or cross link ag I n Handhook of

Textile Flbrﬁgp PPiRRN tRRIATPPELBRCES PR é&neﬂFr?B%PC“ esSﬁPFdon UK (1984),
pages | X andc¥nstidees théhpresentel ecukedeothaihibas areubmusomé spape very

ghg};gighfstPegtgﬁ99ﬁ32§&|ts%%LWPﬁgg #?S%Bgﬁsggg %hg% bes aké? gg.does
the fibre deMpnerieffpr dpadfiiedialr Hiibres,t NatibnaddTkalkde Bnbssules of the
substance it 84989§1950), pages 30 and 48 and, in particular, on
page 194 "It should be noted that the molecules of
nyion are long and straight, that there are no side-
15 chains or cross linkages." J. G. Cook in Handbook of
Textile Fibres, II Man-made Fibres, 5th ed. Mirrow,
Shildon, UK (1984), pages 1X and X states "The
molecules of a fibre are thus in shape very similar to
the fibre itself. And just as the fibre bestows its
20 characteristics on the yarn of which it forms a single
strand, so does the fibre derive its properties from
the thread-like molecules of the substance it is made
cessese But it is only the very special types of long
molecule that are able to form fibres. They must, for
25 example, be fairly regular in shape with a repeating
pattern of atoms in the molecule. They must not have
large pendant groups of atoms sticking out from the
sides."
In summary, it follows from the above that
30 the existihg teaching is that, in the synthesis of
polyamides for use as fibre material, the occurrence of
branching must be avoided.
The inventors have, however, found very
surprisingly that a f£ibre having compatable mechanical
35 properties to those of a fibre composed of linear
polyamidé is obtained with heavily branched polyamide
in a very reproducible way with a lower sensitivity to
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In this context, brancdmdppimgiplale 4kl common monomer units are
suitable as building block for the branched polyémides.
In this context, branched polyamide is
understood as meaning a polyamide which is composed of
15 at least 3 linear chain arms and of which the chain
arms are formed on a core molecule whose size is less
than the average length of the polyamide arms joined
thereto. This kind of branched polyamides generally are
named star-branched.
20 The core molecule being derived from a
molecule having at least 3 functional groups at which
the linear polyamide arms are fixed. Preferably the
functional groups are chosen from the group of amine or
carboxylic acid groups.
25 : Preferably, the molecular weight of the core
molecule is less than 2000, more preferably less than
1000, and most preferable is a core molecule having a
molecular weight of less than 500.
EP-A-672 703 describes a method of preparing
30 star branched polyamides by mixing a linear polyamide
for a short time with an at least 3-functional compound
in the melt. The polyamide obtained by this method is,
however, unsuitable as raw material for the purpose of
the invention because its molecular weight distribution
35 is very wide, the polyamide comprises, in contrast to
what is stated in the description, a mole fraction of
linear polyamide which is, in very many cases, greater
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i s unstabl e. preferred in view géndhel versagidfisyr of pbeypasdiblef the AB
type which capphgcakiidinzed, inter alia, by
- At present star-branched polyamide of the
AABB type, for instance obtainable from diamines and

15 dicarboxylic acids are difficult to obtain without
appreciable crosslinking. However, if once obtainable
without appreciable crosslinking, fibres will show the
same advantage as those of the presently preferred AB
polyamides.

20 To prepare the branched polyamides of the AB
type, for large—scale applications preference is given
to the method in which the branched polyamide is
obtained by copolymerization of the core molecule with
the monomer for the chain units of the polyamide under

25 the standard reaction conditions for the synthesis of
the iinear polyamide and preferably in the absence of a
chain length regulator. '

If yet another polymerization initiator is
present in addition to the multifunctional core

30 molecule, for example in the case of the synthesis of
branched nylon-6, aminocaproic acid and/or water, a
linear polyamide will also be produced. If the
polymerization initiator and the functional groups of
the core molecule are the same, the chain length of the

35 1linear polyamide formed will generally correspond,

| given sufficient reaction time, to the length of the

. polyamide arms in the branched polyamide.
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sufficient reaction ting, % he po Iyan1de arns in the
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15 For a fibre having good properties, the
number of arms should not be too high. Generally, a
polyamide which crystallizes well is not obtained with
a degree of branching higher than 20. Such a high
degree of branching presents problems during spinning

20 and stretching. Preferably, the number of arns is not
more than 10, still more preferably not more than 8.
The best results are obtained with 3 - 6 arms on the
core molecule.

The length of the arms may vary within wide

25 1limits and is, inter alia, dependent on the extent to
which the polyamide is branched. Preferably, the length
of the arms at least corresponds to a number-average
molecular weight of approximately 4000, more preferably
at least 5000.

30 Branched polyamides which are obtained with a
core molecule having one type of functional groups
yield the best results. For example, compounds which
contain only amine groups, for example 4-aminomethyl-
1,8-octanediamine, as core molecule with nylon-6, yield

35 a branched polyamide which is excellently spinnable.
Particular advantage is offered by the use of a core
molecule containing identical functional groups which
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Fibres of polyamides having a very low amino
15. end group content, however, are vety difficult to dye
with anionic dyestuffs, which can mean a serious
drawback in practice, for example, for textile
applications.
Very surprisingly, it has now been found
20 that, if the core molecule containing at least 3
carboxylic groups is an alkaline, nonreactive group,
for example a secondary or tertiary (cyclo)alkylamine
or a heterocyclic compound containing at least one
nitrogen atom in the ring, this drawback does not exist
25 and the affinity for dyestuffs of the fibre with
anionic dyestuffs is very good and is also very
reproducible and has, for example, low sensitivity to
faults in the spinning process. The colour-fastness is
also very good, generally even better than for the
30 linear polyamides terminated by amino end groups.
Examples of such nitrogen-containing
compounds are derived from pyrimidine, triazine,
quinoxaline, piperidine, pyridine, piperazine,
carbazole, benzimidazole and quinoline. Very suitable
35 are trifunctional or more highly functional carboxylic
acids derived from triazine. Such acids are simple to
prepare starting from cyanuric chloride by substituting
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Preferably, the carboxyl groups are joined

15 via an acyclic chain to the core molecule. This offers
the advantage that the risk of steric hindrance is
appreciably reduced and a wide molecular weight
distribution of the polyamide arms in the branched
polyvamide is avoided as a consequence thereof.

20 For the same reasons, the core molecules on
which the various carboxylic groups are present
preferably have a symmetrical structure, as a result of
which an equal reactivity of the carboxyl groups is
promoted.

25 Furthermore, it is desirable that the core
molecule for the branched polyamide is sufficiently
stable under the conditions of polymerization and the
spinning conditions. For this reason, diverse core
molecules which are known from the literature on

30 branched polyamides are unsuitable in practice.

The spinning process is most reproducible if
the molecular weight distribution of the polyamide is
as narrow as possible. For branched molecules, in which
no significant crosslinking is present it is in

35 principle narrower than for linear polyamides. It is
therefore another component of the invention that the
fibre is obtained from a polyamide having a molecular
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the invention b%us arting glrec rom_cyanuric chloride or other
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Pref erably, tlseacarfe@rgncg,oims thee samengell permeatdonacyclic chain to the
core ”D'ecu'%h£UMA%AEFEEH§ run. The principles of the molecular
weight determination by GPC, as well as the definitions
of Mn, Mw and Mz are described in more detail in W.W.
15 Yau et al., Modern size-exclusion liquid
chromatography, J. Wiley & Sons, (1979). The narrow
molecular weight distribution requirement can only be
fulfilled if crosslinking is not significantly present.
In practice however some crosslinking will altimes be
20 present due to impurities, however deliberate
crosslinking is avoided.
On the basis of general mathematical
statistics, in the case of polymers having a so—-called
Flory distribution it is found that M,/M, = 1.5 for the
25 1linear polyamide, 1.25 for a polyamide having 3 arms,
1.20 for 4 arms and 1.16 for 6 arms.
By comparing the chromatograms, these
differences in Mz/Mw can be detected immediately in the
differences in the peak width.
30 The invention is now explained in greater
detail by reference to the following examples and
comparative experiments without being limited thereto.
Although the examples are limited to nylon-6, it will
be clear to the person skilled in the art that another
35 nylon, for example nylon-4, -8, -10, -12 etc., could be
used instead, as could a copolyamide thereof.
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i nstead * SkgﬂﬂfﬁﬁgbﬁcﬂﬁgﬁrkgECSE %egﬁeg%rﬁ$h%ﬁgngi§ed% itely 5 than
My, it beingvpseeshteg,t j, deteasuned Ny DMR Mdynamic mechenidalgel perneation
chromat ogr apRya§ FEek ) Mybink"8rom high to low frequency using a
Rheometrics 800 apparatus is 580 Pa-s at 240°C. The
product obtained has a wide molecular weight
15 distribution Mz/Mw = 1.6, Mw/Mn = 2.0 corresponding to

that of a linear polyamide-6 having the same h,.;.

B.1l. A branched polyamide of nylon-6 was prepared
by reacting e-caprolactam in the presence of

20 triscaproic acid melamine, 1,3,5-triazine-2,4,6-
tris(aminocaproic acid), under the standard conditions
‘of the hydrolytic preparation of linear nylon-6. After
washing with water to remove residual caprolactam and
low-molecular-weight residues, the polyamide obtained

25 was postcondensed for 10 hours at 190°C under a vacuum
with a nitrogen leak.

The 1,3,5-triazine~2,4,6-tris(amino caproic
acid) was prepared by reacting cyanuric chloride with
e—amino caproic acid in agueous medium in the presence

30 of sodium hydroxide to neutralize the liberated
hydrochloric acid, at a temperature of 0-5°C.

A typical polymerization proceeded as
follows. In a 5 1 reactor, 3.50 kg of caprolactam, 35.0
g of ts—aminocaproic acid, 70.0 g of water and 58.7 g of

35 triscaproic acid melamine were added together and
subjected to the following temperature program:
1) 1 minute at 90°C, 2) from 90 to 275°C in 132 min, 3)



uni versal calibration nethod. However, it is difficult with the aid of

t he above procedure to arrive at absol ute values for Mz and Mv and a

conpl et el ywd@74emui | i brated |inear polyanide should al so b®CIBNIETMREd

as a reference, in the sane gel perneaggg__ chr omat ogr aphy run. The
termn

principles of the nolecul ar wei ght ation by GPC, as well as the
definitions of Mn, Mv and Mz are described in nore detail in WW 15
Yau et al., Mdern size-exclusion |iquid chromat ography, J. Wley &
Sons, (1979)8 hbwraadtod75°C, nd) efubmr2Wei yht2403€rimut i bour capdr enent can
only be £¢hhi A yodnbleCLARA BNKbADs! &t 1PR0SEINDh £AGTLY PR@SEN! . In
practi ce however me cross | Nk ng F t1mes present due to

impurities, ABdetBp BérFbelaheurs °§r§és|Fhﬁ|ﬁ§s$§maV%$d%H°se '

On the baSISta&ngener9keaahbenahgcabt downsﬁataﬁﬁb§§hetﬂctﬁfe§§ﬁﬁe0f
pol ymers havi I strl

f h
h{err]/hd%wr?gg %hg PBiYFﬁéligthPnga¥ E8F§é d8u 1f55t#%F gyggl;aﬁfde

havi ng 3 ar maitrogenlb2@ngopadsadnevendtbelfikburé.aThe. reactor By
conmparing theg t
Compart 19, MEHRH 98:aR skt Ber, by SpbioASacEn Liotbtibecss Je

The |nvent|oﬁ |§mﬁﬁwaékﬁﬁapﬁea3pncgrEgﬁeP°1Ymerd§F5Fde§°FEP@rEHEe to the
foll owi ng exagplkae a@dctor w&@”@a@&bﬁvehcbnghlannﬁeewwhheutbhehngnaln1ted

t her et o. the exanpl re |im, mnll be
clear to-%he¥ 5@?%% 13 §§‘ﬁnaPﬁ?% Fﬁﬁtléﬁgtﬁg?g§gggﬁ Vh&E for exanple
nyl on-4, -8, wet® washeﬂtw;thxndﬁtrb@t 100°G36@r|ﬁshoadsnashéoUﬁé a

E(éfl)_;):\lﬁg;n/ 883%{%@&0fbe1ng refreicd /A &hhes.
The yield of 7 batches was combined, dried
and postcondensed. Analysis of the polyamide prior to
15 postcondensation yielded the following results:
The average oligomer content determined by HPLC was
7.13% by weight. The content of water—soluble extract
(WOE) was 9.0% by weight. The intrinsic viscosity
measured in 85% by weight of formic acid was 0.76 dl/g.
20 The intrinsic viscosity after
postcondensation was 0.95 dl/g. The dynamic melt
viscosity, h,, increases as a result of
postcondensation from 146 to 613 Pa-s. The
polydispersity Mw/Mn is approximately 1.58, Mz/Mw =
25 1.36.

B.2. Instead of 1,3,5-triazine-2,4,6-tris(amino
caproc acid) 1,3,5-triazine-2,2,4,4,6,6-hexa(amino
caproic acid)'was prepared by reacting cyanuric

30 chloride with amino-biscaproic acid. A branched
polyamide of nylon-6 was prepared as in B.l.
2.42 g of the hexa acid was reacted with 100 g &~
caprolactam to obtain a six-armed branched polyamide-6
with about 50 caproamide units per arm.

35 Properties of the branched polyamide before
and after postcondensation were Mz/Mw = 1.25 resp.
Mz/Mw = 1.2, oligomer content 1.95 wt.% resp. 0,83 wt.%



“Preparation of branched pol vam de: Al A commerci al nyl on- 6,

Akul on F135C suppl i ed by DSM the Netherlands, having a rel ative -

Vi scosi t ywo 97467e|  measured in sul phuric acid, of 3.40, MCENDY9H 5 and
Mv = 53,000 was bl ended in an extruder ﬂt_Z?O[err]C and with a
residence tine of 3 mnutes with N, N, [ -

t et raki s- (am nopropyl ) -1, 4-di am nobut ane (0. 5% by wei ght relative to

t he pol yam de). A product was obt ai ned having hrel = 2.52 and a content

of water- 180deiptadngdceviacesisy 8n84 568By QePdRe. The nelt
vi.scosity, h, measuregiobrcVAr( deighitc dieeRabutibns asasBtashed Bgi ng from

high to | ow_frequency using,a Rheonet r,i 800.apparatus.is_580 Pa[err]s
at 240 er ] BELTREENEA L BRIRRF OBAEQER AR, (OET ), HE1REI ERR| UPLKRFAL 15
di stributi ocaMibviation GetkimdVhare2pbesentedpindFig.t? and 3hat of a |inear

pol yam d§'615a‘ﬁ'iigq t,he same hrel. B.l. A branched pol yam de of
nyl on-6 was prep re& by reacting [err]-caprolactamin the presence of
20 triscapciiryendi Fepsriegents lineay. polyamide>64F835C  trj s(ami nocaproic

aci d), undefcyfRRe 9 Ffdten?ddigdi¥amide AQfL.the hydrolytic preparation of

| i near nylon-6. After washing' wth water to renove residual caprol actam

and | oWV A FPRESSPRE S, @siqdﬁ’@st, RHYaF3aLs8 BeViRPatRed SaBe \as

post condens ek fayivi) viegosialy B0, C under a vacuum with a nitrogen

| eak. Fi The 1, 3,5-triazine-2,4,6-tris(am no caproic aci d)

- was pre]p%r e&%y rge'acati ng cyanuric chloride with q[;-rerr] -am no caproic

acid i n aquerverddingpiesents fhe diqeagD refierangiey podyanddedd t o

gegt ral i zCe thivd Qerxaé;%seﬁs fayctfmml rlwa cpaq»atnmcﬁat-@ faaea&%&n@tw & oof
-5[err]C. . . i.cal. pol ymerizatj.on proceeded as

follows. | n SPEES Witk dreminaRe iy il BrReanadignine g a coje

[ err]-am noowmpkexul eic{pbstdbriiengdd wat er and 58.7 g of 35 triscaproic acid

mel am nggver g Afded QAR NGl 8 biyamide B.1.

curve 4 represents polyamide B.2.

c.1l. Linear polyamide-6, Akulon® VMT 1203, having
a melt viscosity h, = 800 Pa-s and balanced end group
20 content.

Experiment 1

 The dynamic viscosity of some of the above
polyamides was measured with a Rheometrics 800

25 apparatus going from high to low frequency. The

extrapolated value of the viscosity for the shearing
force at a frequency 0, h,, is presented in the tables.
The viscosity was measured after various time
intervals.

30 Conditions of the GPC determination:
- solvent and eluent hexafluor isopropanol
- chromatograph HP 1090 Nr. 2 of Hewlett Packard
- column filling Nucleosyl-70H of Machery Nagel. column temperature
35°C :
35 - detection by differential diffractometer and viscosimeter model
H502B of Viscotak
- software Trisec 2.70 programme



isubj ected to the follow ng tenperature program 1) 1 mnute at

90[err]C, 2) from90 to 275[err]Cin 132 mn, 3) WO 97/ 46747
PCT/ NL97/ OO®D7/46747 - 10 - 8 HCIANK9780324750C,
4) from 275 to 240[err]Cin 1 hour and finally, nore than 8 hours at
240[err]C. During 1) and 2) and thé% rst 2 hours of 3), the system was
cl osed, then the pressure was | et down to atnospheric pressure 5 and
t he pol ynerization was carried out further with ni trogen bei ng passed
over the m xture The reactor _coRabhesiwere tapped of f by applying an
overpressurJ at a tenperat ne 3k g O[err]C The polyner strand orceg

f woun

at er at

out of ffre—Tea s Pas$et Otre
onto a reel [land then cut |nto gr anul Gkh' 60wer omd W|th
e - - -. -

100[err] C fqr flour s M gater |

The i el d o‘ pLoR HEL3HE .nm&ﬂﬂp 20 nd Dbstcondensed.f al ysis
of the pglyj] ngdg prior to 15 posfpndensali yi el de drigﬁpiB{xLQW

results: c dverage o t—tet e Y HREC—? 7.13%
by wei ght. T{hR«Xtonvibhout mater (MWOE) was 9. 0%jby

wei ght. The .ma$taenden$g%@@nt 85% by _wei ght _of fdrmic
acid was O. QBdi/g fie i ntiingi Fgiascpsity after

post condens tégﬁdgﬁge . 95 dl/g. 'ﬁﬁ?(Wnan104¥§ 650 viscosity,

[err][erer],
" Pa[err] &0 T
1. 36.

& <l
leUIL UT PUSTHRUTTUTCTT

eC.1. Akuloni spersilt 80| MBAC | appr pxi mat
VMT 12%3 y P 2 PP

In the postcondensed state, nylon Bl has an
appreciably better stability of the melt viscosity.

15
Experiment 2 (Comparative Example A)
Polyamide A.l. was spun on a Fourné spinning
tester apparatus at a temperature of 240°C and a
winding speed of 550 m/min. The yarn titre was 70/10
20 dtex.

This yarn was stretched at various stretch
ratios and stretch temperatures.
The relative viscosity of the polyamide
before spinning and of the polyamide in the fibre was
25 measured in H,S0, (1 g/100 ml 96%). |

Water—~soluble

extract
% by wt.
A.l. before spinning 1.5
30 A.l. after spinning 1.1

The polyamide A.l. is obviously not stable
and still undergoes changes during the melt spinning,
35 as a result of which the spinning process will be



‘B. 2. Instead of 1,3,5-triazine-2,4,6-tris(amno - caproc acid)
1,3,5-triazine-2,2,4,4,6, 6-hexa(am no caproic acid) was prepared by
reacti ng qy@wvders7 30 chloride with am no-biscaproic acid. RCHNAATNSH

pol yam de of nylon-6 was prepared as in B.|. 2.42 g of the hexa acid
was reacted wwth 100 g [err]- capiélactan1to obtain a six-arnmed
branched pol yam de-6 w th about 50 caproam de units per arm 35
Properties of the branched pol yam de before and after postcondensation
were Mz/ Mv diffisuldsto reproducelvandl sensdtigento dateenuptidhswut. % resp.
0,83 wm.% WO 4

PCT/ NL97/ 00324 St fethanical propertles of cold stretcgeIntrInSIC
viscosity 0Y8FTy &ff qemppred with those of NBF@@UP&FaW@FQhﬁlﬂhs?rlbutlons
as obt ai ned lihear rgQlome rﬁﬁaillr@’l L0 GiTeg o @hy fdP@Phd!Horg t he uni versal

Carve &' ZBrsesre%?‘ﬁ Hagof L o et Beropt Seis

pol yam de A |. curve 3 represents a linar pol yam de-6 having the sane
rel ative VISCOSIty as A'l. 10 In FigapPe 3 curve 1 represents the linear

reference pgyerroc—6 CE Ve epT CoC TS0 DT Orc o] i ,
armength 5 units with 4-teemawist hyl | Bldngeitdendi pmodalas a cqre

nol ecul e (p stcondénsedé 15 Jcurve 3 represents polyanjde B. 1. ||curve 4
represents Tapretohed | 0O *t

10 hot—-stretched - 0 - “
0 = equivalent + = < 10% higher than reference
- = < 10% lower ++ = > 10% higher
-—— = > 10% lower +++= > 50% higher

15 -

> 50% lower

Experiment 3. Example I and Comparative Example B
Fibre was spun and stretched from polyamide
B.1l. and C.1. under the conditions specified below on
20 the same Fourné spinning tester apparatus and Erdmann-
Fourné stretching apparatus.

Spinning conditions:

Temperature of spinning extruder 240-260-

25 260°C and spinning head 260°C. Extruder pressure 70
bar. 20% by volume of Estecol NCW® was used as avivage
and 3 g/1 of Nekal BX® was used as moistening agent.

The production rate was 15.1 g/min. The
winding speed 500'm/min.

30
Stretching conditions:

The fibres were stretched at 160°C with
stretch ratios of 1.08 and 3.47 to a total of 3.75 at.
maximum friction. The stretching speed was 1000 m/min.

35 The spinning proceeded without problems, but
it was noticeable that the filter pressure for B.l. was
only 27 bar, in contrast to 32 bar for C.l.



C 1. Li near pol yam de-6, Akulon[err] VMI 1203, having
viscosity h[err] = 800 Pa s and bal anced end group 20 content.
EXper i mentwa 97/46747 The dynamic viscosity of sonmePET/NLAHRRLye

pol yam des was neasured with a Rheonetri,cs 800 25 apparatus going from
high to | ow frequency. The extrapéﬁated val ue of the viscosity for the
sheari ng force at a frequency 0O, h[err], is presented in the tables.
The viscosity was neasured after various tine ~intervals. *30

Condi tions of the GPCTh& meghamiicgl: propertiessgfy&he ¥AENEl uent hexafl uor

i sopropanol ghtained GHFFYRLAFAAN tHTel09Rul,. tReOktiaWyeht iBagkard
- colum filling Nucleosyl-7Q0H of Machery gel . colum _tepperature

35[err]C 3%he sangdeugly, the (ﬁlPF’&aé'ﬁ'ﬂnaI%%ditﬂer ABEBEetN8nd vi scosi met er
nmodel 1ined®b Gl yaimiMdes G alpproximatelyoftvdies teri,Seéhe2. 70 programre
Y[ag7{46g47modulus of elasticity of the yarn acc%ETigb?%Qp%%%4
invention is, on the other hand, approximately 25%
higher. Since optimization of spinning conditions has
not been carried out for the fibre of the invention, it
can only be stated at present that the fibre according
10 to the invention has at least comparable mechanical
properties with respect to fibres based on linear
polyamide having the same relative viscosity.
The morphology of the fibres was studied by
X-ray diffraction (WAXS). Identical powder diagrams'
15 were obtained. See Figure 1. In Figure 1, A is the _
curve for the fibre of polyamide B.l1l. and B is that for
the fibre of polyamide C.1l.
Just as in experiment 2, the relative
and the water-soluble extract content of the
20 polyamide was determined before and after spinning. The
amino and carboxyl end group contents were also
determined by the standard potentiometric titration
method for this purpose.

a nelt

viscosity

25 Table 4
rel.visc. |NH, COOH water-
. {meg/kg] | [meqg/kg] | soluble
extract
nrgL ) %
30 ‘||c.1. 2.82 [ 47 49 <0.6
C.l. fibre | 2.93 43 43 1.1
B.l. 2.69 -*) 98 008

35

*) No end groups can be determined by the standard
method.



Table 1 10 30" 60" Opm Akul on F135C 3000 3200 5

A1l 225 200 ~ di scol oured B.1. wthout

350 385 wo 974pmast condensati on B.1. post- 61PCT/NLITI008B40 660
tondensed 10 C. 1. Akul on 800 870 VMI 1203

In the postcondensed state, nylon Bl fiatd an appreci ably better
stability of the nelt viscosity. 15 Experinent 2 (Conparative Exanple
A) Pol yami de A. 1. was spun on a Fourne spinning tester

apparatus at a tenperafliiralsb 2derges| €eagdciearlywEndmnghiseed of 550

mmn. The y Py 04 : s . hj was
tretched al SyBeranent, Fhat thd Blandheh porvamige is not MeinyaLE
The rel ati vet@ eaysineyicrable gbapgeisdduringhsher spEpRARUNDTAAESSE: t he

pol yam de in the fibreryasvdter@aiubae extithetr 80kak Liéingi%OO n 96% .
Table 2 . . ter-soluble

ext r act low, as a result of which leaﬁ)sﬁ§1nﬂgpt env1£9fmeBgP re

spi nni ng 2efpirements ark mede@ssakyl duxfingr sppnnidnggand 2. 28

1.1 application for the foodstuffs industry, for example,

meets fewer problems.

10 Experiment 4
Determination of the hvdrolysis stability of fibres
The fibres obtained from experiment 3 were
immersed for a fairly long time in water and in water
to which 0.25 ml of concentrated sulphuric acid per
15 litre had been added.

At 95°C, the strength was measured after 15
minutes.

Strength as % of the strength at the instant t = 0.

20 Table 5
“ water + H,SO, “
Fibre B.1. 99 99 “
branched

Fibre C.l. 98 84
25 linear

Experiment S5
Determination of affinity for acidic dvestuffs
This determination was carried out with
30 Tectilon G-01 blue 200%° supplied by Ciba-Geigy
according to the advice by the supplier in his brochure
entitled "Acid dyes, product information of Tectilon”.

The dyeing conditions are briefly stated in
the table below.

35



The pol yam de A 1. is obviously not stable and still undergoes changes
during the nelt spinning, 35 as a result of which the spinning process wll

be wWOR/STATLG6 747 PCPESEARPE24 00324
113 - difficult to reproduce and sensitive to interruptions.

The nechanical properties of cold st ret®hé&d yarn are conpared with

t hose of yarns obtained with a | i near nylon-6 having hrel = 2.42 and
for the hot- 5 stretched yarns with a nylon-6 type having hrel = 3.35.
Table 3 t enacIable 6¢el ongation  nodul us

cold-stretc =0 = - 0
= equi val ent} Temperature prddf2idi ghern2t mdm 26Fer ence - = < 10Po | ower
++ = > 10% Hji gher -- =>10%10 . A= > % _hi r 15 -- = >
50% | ower ° Experiment 3. Exafpl \eAFdI T léglr?ﬁé"r éttel g’eergfglg%l e B

Fi bre was sgun and stretched fromjpoliperegase to B0D°Cand C.|. under| t he

condi tions gpecified below on 20 §he saME FqWoee SPi nning tester agparatus
and Erdmann- Eourne stretching apparatus : I

Additives - 0.5 g/1 Albegal®
- 0.5% Univadine®

- 1.5% ammonium acetate acetic
acid to pH = 5 to 5.5

- 85 mg/l1 dyestuff

liguid ratio 600

After dyeing, the yarns were carefully
cleaned with cold water. The dyestuff content of the
fibres was determined by dissolving the fibres in
concentrated formic acid and determining the light

10 absorption of these solutions with a spectrophotometer;
the absorption value was kept between 0.2 and 1.2 by
adequate dilution.

The following values were found for the

dyestuff absorption by the various fibres.
15 '

Table 7

dyestuff dyestuff dyestuff
absorption abs./NH, abs./triazine
mg/g of nylon | ratio ratio
[mg/meq] [mg/meq]
Bcl- 2.11 - 0-054
C.1l. 2.60 0.061
20 d GL1030*) | 2.61 0.060

GL1030 is nylon-6 for a standard textile fibre.

It is very surprising that, despite the
25 absence of amino end groups, the fibre of the branched
nylon has a dyestuff absorption comparable with a



Spi nni ng conditions: Tenperature of spinning extruder
240-260- 25 260[err]C and spinning head 260[err] C. Extruder pressure 70
bar. 20% bwowsKeéME of Estecol NCWerr] was used as avi vage PCT/NLIZQ524 ¢/ |

of Nekal BX was used as noi stening agent. The production
rate was 15.1 g/ mn. The w ndi ng éﬂeed 500 mMmn. 30 Stretchina
condi tions: The fibres were stretched at 160[err]C with
stretch ratios of 1.08 and 3.47 to a total of 3.75 at maxi num

friction. Thetadantd hiegt sheeflibos. 1000 oustiyn,. t36is core molechilee spi nni ng
proceeded w s'8 [ e filter
pressure foré‘gqllise %&qu %ﬁyy?‘}l%e %al n cgﬁ:rast to ]{}?baré]for C 1.

WO 97/ 46747 dyeing bath by the presence of the trimzing oAdnmi3o4

- 14 - Tﬂ'éﬁen'ﬂ§h§6|§@$s@ﬂ o rdd Amet i dEpHds obt ai ned
differ v ittle. .Thu evel

el ongat i o?r?ﬂ%hﬁgrﬂ°§¥a ges thr‘]%ﬁe%? Ib?aﬁ ylh??f%lea‘?’sn%p%?%xq%‘f%ﬁ y 8%
better, the But ndduhaveod pratonatablefcore weuld angorhave this he

invention is,ePPni bhey g8ppr OXI mately 25% hi gher. Since
optim zatlonao? sp?gmeng c%gg?tglfong not been carried out for the

fibre of the invention, it can onIy be stated at present that the fibre
accordi ng 10gxperifentngenti on has at | east corrparabl e mechani cal

propert &8 V‘{{EthSSBSSt s‘t QnL'l?J es base ;90 | i near

In a further experiment the high speed
spinning properties of the branched polyamide B.l1 have
been compared with the linear polyamide C and polyamide
GL 1030. It should be remarked that the viscosity of

15 both polyamide B.l1 and C is relatively high for high-
speed spinning. For this reason the spinning
temperatures were set at 275°C. For GL 1030 the
spinning temperature was set at 260°C. Polyamide B.1l
did not contain any additional stabilizer. Polyamide C

.20 contained 15 ppm Mn-acetate.

The spinning was performed on a MEX-BARMAG
SW46SD apparatus. Spinning speed was 5000-5500 m/min.
The same avivage and moisture agent as in the preceding
experiments were used.

25 Chemical analysis prove that the polyamide
B.1 is stable also under the more severe conditions of
high-speed spinning. See Table 8.



‘pol yam de having the sane relative viscosity. ‘The nor phol ogy

of the fibres was.studied by X-ray diffraction (WAXS). Identical powder
di agrans W0 9WA7¢7 obt ai ned. See Figure 1. In Figure 1, A iBCTRR9700324 (e
for the fibre of polyamde B.1. and B &ﬁ t hat for the fibre of
‘pol yam de C. 1. Just as iR experinent 2, the relative
viscosity and the water-sol uble extract content of the 20 pol yam de was
determ ned before and after spinning. The am no and carboxyl end group
contents were al so det er m ned byLablke & andard potent-ionetric titration
met hod for ' . Fere—d—x
rel.visc. NH err] qQerr] whwater soluble extract
(meq/ kgl [frea/kg] soluble
extract 30|__C 1. 2 lgbmeaskal 4o | WE-d 49 <0.6
C.1. fibre 43 43 1.1 B. 1. 2. 69
Terr]) BTy 0843  B.1. 118& 2 69 *) 97
0.4 35 1) € roups cjn, be determ ng t he standard nmet hod.
VO 97/ 46747 5L, Fibil 14 ¥ PCT/ NL971/ 00324
s e 45 0.5

C.1l. fibre 41 1.9

“ GL 1030 39 0.5
GL 1030 fibre 35 1.9

10 *) determined as total basisity.

Dyeability of B.1l and GL 1030 fibre expressed as mg/meq
was approximately equal.
In heat stability (2 minutes at 185°C in air
15 oven) expressed as retention of tensile strength and
retention of elongation, the fibres of the branched
. polyamide are equal to the stabilized C.1 and far
superior over those of the unstabilized GL 1030.

Hydrolytic stability measured after 15’
20 minutes in 400 ml water containing 1 ml sulfuric acid
(96%) at 95°cC.

strength elongation
[%]
B.1l. _ 81 80 64 “
c.1l. 64 83 72

25 GL 1030 62 84 40




1t also energes very clearly fromthis ~experinent that the branched
pol yam de is not subject to any noti ceabl e .changes during the spinning
process. WO 97/46747 The wat er-sol ubl e extract is surpri ECRNLI7/00324 o\
a result _of which |less stri ngent envi ronnent a %m@re SG
necessary du“|W1lnE|nnln and apﬁl?@afion forIF%e oodstuffs |nduﬁ%ry,

f or exanlﬂlm ﬂﬂl wer probl ens. 10  EED®ebaription 4 paged - té]cm'
of the h ty of fibres Claim@)e f:ipbgeds.-obioRaged-=-

- from experi rrent 3" vvere imrersed Lok B M8 iy Drawgls) Mpagad v»até’rpaaﬁ‘%i 1
wat er to which 0.25 nl of concentrated sullpiudsGadCi d paged 15.. td paged--Rad

been added. At 95[err]C, the Steidt__ggh_ﬂas_cceas.u-t-ed—-a-f—t—er—-lﬁ-—'
m nut es. 1. stBodiwpnides Dilgte t inhanachapizest iohéhagsthet t 0. 20

Table 5 VWalgsl yamide of whith H‘f'[eerfﬁ]b?q 9 lnade 1sF'ab'an%c¥1e _ 99
99 branched Fi bre C 1. | i near
Experi meft 5 Qi¥§ﬂ¥ﬁ?nu|on of afflnlty for acidic dyestuffs

Thi s det er mnat i @olyem ks rf sk o Hcoodddi iy tonmIa:Jnorl G 01 bl ue 200%

brochure - em i Fsertaf VR whq Wl R M SEHHY T 10 NS

The dyei ng condlth#Eam%dﬁtWSeﬁry ated in the table bel ow. 35
3. Polyamide fibre according to Claim 2,
10 characterized in that the number of arms is 3 -
10.

4. Polyamide fibre according to Claim 1 or 3,
characterized in that the polyamide arms are
joined to a core whose size is smaller than the

15 average length of the polyamide arms.

5. Polyamide fibre according to Claim 1,
characterized in that the core compound is stable
at the melting point of the polyamide.

6. Polyamide fibre according to Claim 1, 4 or 5,

20 characterized in that the polyamide arms originate
from a core molecule containing at least 3
functional groups in which the functional groups
are identical.

7. Polyamide fibre according to Claim 6,

25 _ characterized in that the functional groups are
carboxylic acid groups.

- B Polyamide according to Claim l, character1zed in
that the polyamide is chosen from the group of
polyamides which are produced by polycondensation

30 of a,w—aminocarboxylic acids or by ring-opening
polymerization of lactams.

9. Polyamide fibre, characterized in that the
polyamide of which the fibre is made comprises a
linear polyamide in addition to a branched

35 polyamide.

10. Polyamide fibre according to Claim 9,
characterized in that the linear polyamide content
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| - PCT/ NL97/ 00324
- 16 - ble 6 Tenperature profile -
0 oo NN e o rermeraue gt
‘increase to 100[err]C - 35 mn 100[err]C
Addi ti ves - 0.5 g/l Al begafP ~ - 0.5%
Uni vadi ne[ err] - 1. 5% ammoni um acet ate acetic
acid to pH=51t0 5.5 _ - 85 ng/l dyestuff
liquid ratio is lowggQ thein the branched pallyamidgccogtenite yarns were

carefully 13 cl eagniidd a¥:b WlraiHe tdyeahyff 1Gontent of the
fibres was deternined%g;cﬂssolyin the fibres in concentrated formc
acid and det er mi filAFaTReG4ZAA D ti??d's&hﬁ iné'l’fi’(?f“lal’(éé'ég?o €G3k th a
spect rophot onet erweight tdfe s @grs dis \&f Ueasts 4oo. between 0.2 and 1.2 by
adequat ecdi lufio . : Iﬁf .Eg i v r£ found for the
dyest uf f 5abslcljgr'pt irboonl![)aymtt?'uee fv:"abrrleo e I:L)"'{rltca%l . %I&qalﬂ For'i'd
Table 7 characterized in that the average chain length of
the linear polyamide is at most egual to the
average chain length of the polyamide arms in the
branched polyamide.
10 13. PolYamide fibre, characterized in that the
polyamide has a molecular weight distribution
Mz/Mw of less than 1.S5.
1l4. Polyamide f£ibre according to Claim 13,
characterized in that the molecular weight
15 distribution Mz/Mw is less than 1.4.
15. Polyamide fibre according to Claim 8,

characterized in that the polyamide is poly-e-

caprolactam.
16. Polyamide fibre according to Claim 1 or 13,
20 characterized in that the core has at least 3

carboxyl groups.

17. Polyamide fibre according to Claim 16,
characterized in that the carboxylic groﬁps are
not sterically hindered.

25 18. Polyamide fibre according to Claim 7,
characterized in that the core compound also
contains alkaline sites which are not reactive.

19. Polyamide fibre according to Claim 18,
characterized in that the core compound contains

30 at least one heteroatom. |

20. Polyamide fibre according to Claim 19,
characterized in that the core compound contains
at least one secondary-bound or tertiary-bound
nitrogen atom.

35 21. Polyamide fibre according to Claim 20,
characterized in that the core is chosen from the
group comprising secondary or tertiary alkylamines
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arestart et MM oo of nyrasSPhion
i L mg/ g y

ratio WO 97/46747 s [1g/ meq] [ ny/ meg]PCT/NLI7/06524 .

2.11 0. 054 C 1. 2. 60 0.061 20
G.1030%*) 2.61 0. 060 = 21¢r1030 is nylon-6 for a standard
textile fibre. It is very surprising that, despite the 25
-absence of amino end groups, the fibre of the branched nyl on has a
dyest uff absor pt ia®d dehsocsycd 16 tdompounds con¥@i%ing6a47 least one

PCT/ NL97/ 00324 i ; : - 17 - : standard textile
fibre. Qoviousl y,nlttrﬁosgecnoraetorlrnollélcu hee rmgdf t he branched pol yam de can be

prot onat ed 4%t h&olyampdg {ihya Ragprdiag tes&dedmRlshe tri azine ring.
There is no reas@hdractsriged hal widtetheb cdieanghed 10a, vam-das jwai ch do
not have_am no end grou but do have a protonatable core would not
have t hi 2 af qu*l?ch}u?%r dyest uf fs. Experinent 6 10 Hi gh-speed
spi nni na pr@&Jort iBxlyamide fibre acdardingurtch@ladxpe2,ment the hi gh speed

spi nning properti&s Ofcddies JUANGHahAOl AT 815 BAVE 6-

trisaminocaproic acid 1,3,5-triazine.
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been conpared with the linear polyanm de C and pol yam de GL 1030. It
shoul d be remarked that the viscosity of 15 both polyamde B.1 and Cis

rel ati vel WOPH4674%r hi gh- speed spinning. For this reBSHNLYH®3E nning
tenperatures were set at 275[err]C. For G. 1030 the spi nni ng

tenperature was set at 260[err]C. Polyam de B.1 did not contain any
addi tional stabilizer. Polyamde C 20 contained 15 ppm M-acetate.

The spinning was performed on a MEX- BARVAG SWI6SD appar at us. Spi nni ng
speed was 5000-5500 nif min. The saggaaV|vage and noi sture agent as in
t he preceding experinments were use Chem cal analysis

prove that the pol yam de B.1 is stable al so under the nore severe

condi tions of hi gh- speed spinning. See Tabl e 8. WO 97/ 46747
PCT/ NL97/ 00324 - 18 -
Tabl & Benmewemane <——\HB-VALUE (R) water_soluble extract
(meqg/ kgl =t lewb 9o VT Y oB ' G V43T T 0.8 B. 1
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GL 1030 39 0.5

1.9 10 *) determned as total basisity. Dyeability of B.1 and G
1030 fi br eweep&dted as ny/ nmeq was approxi mat el y equal PCT/NL97/00324

In heat stability (2 mnutes at 185[err]Cin air 15 oven) expressed as
retention of tensile strength and retention of elongation, the fibres

G 1030 fibre 35

of the branched pol yam de are equal to the stabilized C.1 and far
superior oye rOSE— re—tHYS e e e —a—1-636- eyt i C
stability nqeasured after 15° 20 mnutes in 400 m water containing m
sul furic aqid (96% at 95[err]C strength |

el ongati on E- nod. [ % Byl 1.

81 80 164 C 1. 64 ol

72 25 G} 1030 62 84 40 [err]/k

Encl osure 1. 1.
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AVENDED SET OF CLAI M5 1. Polyam de fibre, obtained by a high-speed

spi nni ng process, characterized in that the pol yam de of which the
fibre i s nWR9%4674 st ar-branched pol yanide. 2. Polyani de P¢HNEIRY di ng
to Claim1, characterized in that the,nunmber of arns of the pol yam de
is 3 - 20. 3; Polyamde fibre according to Caim2, characterized in
that the number—of arnw s 3 - 10 4  Polvanide fibre according to Caim
1 or 3, charlacterized in that the polyanmide arns are joined to a fore
whose s ze is smaller than the average | ength of the pol yam de
arms. 5. Polyamde fibre according to Claim1, characterized in t hat
the core conpound is stable at the nelting point of t he pol yam dej 6.
Pol yanmi de fipre according to Claim1, 4 or 5, characterized in tfhat
t he polyam de arns originate froma core nol ecul e contai ning at [} east
3 functional | groups in whi ch the functional groups are identical 7.
Pol yam de fipre according to Caim®6, characterized in that the
functional gfoups are carboxylic acid groups. 8. Polyamde fibre
according to{Claim1, characterized in that the pol yam de i jer
fromthe group of polyam des whi ch are produced by pol yce if i om
of a,[err]- : :
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an1nocarboxyllc acids or by ring- o tion ~of -lactanms, _--
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AVENDED SET g8 1.1.9. Polyanide fibre obtained by a hi ghagymeed
spi nni ng process, characterized in that the polyam de of which the
fibre is made conprises a |linear polyanide in addition to a

star-branched polyam de. . 10. Pol yam de fibre rding to daim9
characterized in t hat tﬁ@ﬁﬂ&#géﬁﬁgbﬁgéégggi@%ntent is |ower than the

star- branched pol yam de content.

*
~n N

1. Polyamide fibre; obtained by a high-speed spinning
:process, characterized in that the polyamide of which the
fibre is made is a star-branched polyamide.

2. Polyamide fibre according to Claim 1, characterized in;
that the number of arms of the polyamide is 3 - 20.

3. Polyamide fibre according to Claim 2, characterized in
that the number of arms is 3 - 10.

4. Polyamide fibre according to Claim 1.or 3, characterized
in that the polyamide arms are joined to a core whose
size is smaller than the average length of the polyamide
arms. '

5. .Polyamlde fibre according to Claim 1, characterized in

_ that the core compound is stable at the melting point of
the polyamide.

6. Polyamide.fibre according to Claim 1, 4 or 5,

| characterized in that the polyamide arms originate from a
core molecule containing at least 3 functional groups in
' which the functional groups are identical.

7. Polyamide fibre according to Claim 6, characterized in
that the functional groups are carboxylic acid groups.

8. Polyamide fibre according to Claim 1, characterized in
thatitﬁe.pelyamide is ehosen from the group of polyamides
which are produced by polycondensation of a,o-
aminocarboxylié_acids or by ring-opening polymerization

of lactams.
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¥1l. Polyam de fibre according to Caim1, characteri zed in-_ 2:~sthat:-the
nunmber - aver age nol ecul ar melght of tTII"ﬂﬂﬂ“Hﬂu ul u" | éast >4; 000~ g2
Pol yam de fibre according to daim?9 i zed - ~, |n that-the~
average chain length of the linear polyanlde i's at nost equal to the
average chain IeggFQQghﬁhhg g pol yanm de arnms in the star- gnghed

pol yam de. 13. Polyamde fibre, characterized in that the pol yam de has

a nol ecul ar wei ght distribution M/Mv of less than 1.5. 14. Pol yam de
fibre according to Claim 13, characterized in t hat the nol ecul ar

wei ght distribution Me/Mvis |ess than 1.4. 15. Polyamde fibre

according to Caim8, characterizgd a pol yam de is
pol y-e-caprolactam 16. Pol yam &€ F'gPeSEELQEUF%%E§§ Claim1 or 13,

characteri zed in that the core has at | east 3 carboxyl groups.
REPLACEMENT -SHEET 02
MAY 1998 AMENDED SHEET.

9. 'Polyamide fibre obtained by a high-speed spinniné
process, characterized in that the polyamide 6f which the
fibre is made comprisés a linear polyamide in addition to
a star-bianched polyamide.

10. Polyamide fibre according to Claim 9, characterized in
that the linear polyamide content is lower than the star-
branched polyamide content. '

11. Polyamide fibre according to Claim 1,hcharacterized in

( that the nﬁmber-average molecular ﬁeight of the arms is
at least 4,000.

12. Polyamide fibre according to Claim 9 or 10, chafacterized
in that the average chain length of the linear polyamide
is at most equal to the average chain length of the

| polyamide arms in the star-branched polyamide.

13. Polyamide fibre, characterized in that the polyamide has
a molecular weight distribution Mz/Mw of less than 1.5.

14. Polyamide fibre according to Claim 13, characterized in
that the molecular weight distribution Mz/Mw is less than
1.4. )

15. Polyamide fibre according to Claim 8, characterized in .
that tﬁé.péiyamide is poly-e-caprolactam. |

16. Polyamide fibre according to Claim 1 or 13, characterized

in that the core has at least 3 carboxyl groups.
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Encl osure 1 3. 8127WD T -
AVENDED SET OF CLAI MS 17. Pol yanmlalmm ﬂl Emm“ng to Ctaim 16, .-
characterized in t hat the carbo 'E not steFLcain E
hi ndered. 18. Polyanide fibre accordlng to Cla|n17 characterized in’
that the core cogﬁo;ng Slsg gontalns al kal i ne sites which not
reactive. 19. ' according to C ai m 18, charactgégzg?in
that the core conmpound contains at |east one heteroatom 20. Polyam de

fibre according to Caim19, characterized in that the core conpound
contains at |east one secondary- bound or tertiary-bound nitrogen

atom 21. Polyamde fibre according to O aim 20, characterized in

that the core is chosen fron1theﬁggggggeéﬁgkggrﬁ&AlM§ secondary or
tertiary al kyl am nes and heterocyclic conmpounds containing at |east
one nitrogen atomin the ring.

17. Polyamide fibre according to Claim 16, characterized in
that the carboxylic groups are not sterically hindered.

18. Polyamide fibre according to Claim 7, characterized in
that the core compound also contains alkaline sites which
are not reactive.

19. Polyamide fibre according to Claim 18, characterized in
that the core compound contains at least one heteroatom.

20. Polyamide.ﬁibre according to Claim 19, characterized in -
that the core compound contains at least one secondary-
bound or tertiary-bound nitrogen atom.

21. Polyamide fibre according to Claim 20, characterized in
that the core is chosen from the group comprising
secondary or tertiary alkylamines and heterocyclic
compounds containing at least one nitrogen atom in the

 ring.

22. Polyamide fibre according to Claim 21, characterized in

that the core is a 1,3,5-triazine compound.

23. Polyamide-fibré accordinglto Claim 22, characterized in

'that the core is 2,4,6-trisaminocaproic acid 1,3,5-
tr1a21ne

24. Polyamlde flbre according to anyone of claims 1 - 12,
characterized in that the splnnlng speed in the
high-speed spinning process is equal to or more than

5,000 m/min.
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225.,; Pol yar’#ﬂ"’de fibre accor di ng to daim21, characterized in that t he
cofe . is a 1,3,5-triazine conmpound. 23. Polyanmide fibre 'r;ﬁ": gm"’gg,g
“.‘Jv-‘.‘yf‘

22; characterized in that the core is 2,4,6-trisam nocapr
1,3, 5- triPGTe. 24, PORPATHETAFIOMRIX GRUNFATED anyone L ai L
- 12, characterized in that the spl nni n_cl;HEpeed in the g speed
spi nni_ng PHTERAAEO NéLe“a’BHCAtTBOISP REASEE] PATHYE CRQRERATION
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(54) Title: FIBRES OF STRONGLY BRANCHED POLYAMIDE
(57) Abstract

The invention relates to a polyamide fibre whose polyamide is heavily branched. The branched polyamide preferably has 3-20
branches which are joined to a core molecule which is smaller than the polyamide arms. The arms originate preferably from functional
groups which are identical and are preferably carboxyl groups. The polyamide is chosen from the group of polyamides which are produced
by polycondensation of aw-aminocarboxylic acids or by ring-opening polymerization of lactams. Preferably, the polyamide is nylon-6.
The properties of the fibre according to the invention are at least at the same level as those of fibres obtained by spinning linear polyamide.
The spinning process for the fibre according to the invention is less susceptible to faults. Inter alia, the viscosity of the polyamide no longer

changes during the spinning process.
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