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| Chlorine-Resistant El astan Fibers The present invention relates to
el astic polyurethane urea fibers that can be used in aqueous,

. chl orine-containing environnments, such as for exanple to line swinmng 5

pool s. The invention also relates to elastic pol yurethane urea fibers that
contain coated hydrotalcites. The expregﬁﬁpn "fiber" used wthin the
context of the present invention includes staple fibers and/or continuous
filaments, which can be produced by spinning 10 processes known in
principle, for_exanple the dry spinning process or wet spinning process,
as wel | as mel¢hlerineniiesigtams dllastam Hibess t he i nvention 15 El astic

pol yur et hane urea fibers consisting of |ong-chain synthetic polyners that
are conposed in an anount of at |east 85% of segnented pol yurethane ureas
based on for Texamyet: ROENRINNRISes thRAES pelyar AR UreLAbYE WM N RAAHLL Sise i
wel | known. Yarns made from such fibers are used to produce knitted
fabrics or maf@WGoRsschlopre-¢antaiging enyirenments.adicl as ifen exanyile & lihoswoomset ry,
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hygi ene reasonsattdBydibhéciret i ve chlorine content is nornally between 0.5
and 3 ppm (parts per mllion) or even higher. If polyurethane urea fibers
are exposed to such an environnment, it can lead to a degradation or
deterioration nhyshcal praoperties, for e | e the strengt f the
i bers. and tALF &by Bl ThER o BAPEL' §F conin BRI botf aniah BR 8,
practical terggple fibéRearidgecaftingody SRarbeitf)t whichets BeCabliinied BEApRAILRS
degradation of the fibers can be tolerated without the effects becom ng
noti ceabi¥e t oPYsESSGE EpowA in prHEciplgpior e¥applsdhe oy IMBHNS DEdsessi Peve . spinning
Nevert hel ess [ [ 30 resistance of the fibers material to
chlorine-indu?ggeggégggg??%ﬁhggﬁﬁgg%ssary, in particular for yarns with a
hi gh fineness (for exanple fibers with a count of |ess than 220 denier).
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Background of the invention

15 Elastic polyurethane urea fibers consisting of long-chain synthetic polymers that are
composed in an amount of at least 85% of segmented polyurethane ureas based on
for example polyethers, polyesters and/or polycarbonates, are well known. Yams
made from such fibers are used to produce knitted fabrics or materials that in turn
are suitable, inter alia, for corsetry, hosiery and sportswear, for example swimsuits

20 and swimming trunks. In swimming pools the water is however often so strongly
chlorinated for hygiene reasons that the active chlorine content is normally between
0.5 and 3 ppm (parts per million) or even higher. If polyurethane urea fibers are
exposed to such an environment, it can lead to a degradation or deterioration of the
physical properties, for example the strength of the fibers, and thereby to a

25 premature wear of the textile material.

In practical terms, in the case of coarse-count fibers a certain degree of degradation
of the fibers can be tolerated without the effects becoming noticeable to the user of
the fabrics produced from such fibers. Nevertheless an improvement in the

30 resistance of the fibers material to chlorine-induced degradation is necessary, in
particular for yarns with a high fineness (for example fibers with a count of less than
220 denier).



“In order to inprove the chlorine water resistance of elastic pol yurethane
urea yarns wused for lining swi nm ng pools, the polyurethane ureas have

. frequently been produced based on pol yesters as | ow nol ecul ar wei ght
nmonohydr oxy-, di hydroxy 5 or pol yhydroxy-functional polyners. Aliphatic
pol yesters however exhibit a high biological activity. For this reason the
pol yur et hane ureas produced fromthis pol<yner have the disadvantage that
they are readily degraded by mcrobes and fungi. It has al so been shown
that the chlorine water resistance of pol yurethane ureas based on
pol yesters is not satisfactory. 10 A large nunber of additives in elastan
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of hydrotal ci {8 polyesiketd i@ABNL8s6O08). Sting of segnmented pol yurethane ureas in
order to inprove the 25 chlorine Wwater resistance. Apart fromthe heavy

metal -frlde stabilization, it is disclosed that only mnor anounts of

di spersed hydrotalcite are ned out under., dyeing conditions.in the acid
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di et hyl f or mam de and even in spinning solutions for polyurethane urea
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for thisisreasaq fdfoses of chlorine stabilization is described in the specifications US 5 028 642
and US 6 406 788. Zinc oxide has the serious disadvantage however that it is
washed out from the filament during the dyeing process of the fabrics, in particular
under acid conditions (pH 3 to 4). The chlorine water resistance of the fibers is thus
greatly reduced. Furthermoré, due to the zinc-containing dye waste waters bacterial
20 cultures in biologically operating clarification plants used to treat the waste waters

are killed. As a result the operation of such clarification plants is seriously affected.

Published application JP 59-133 248 descnibes the incorporation of hydrotalcite in
filaments consisting of segmented polyurethane ureas in order to improve the
25 chlorine water resistance. Apart from the heavy metal-free stabilization, it is
disclosed that only minor amounts of dispersed hydrotalcite are washed out under
dyeing conditions in the acid range (pH 3 to 4) and accordingly a good chlorine
water resistance is maintained. The disadvantage however is that hydrotalcite
undergoes a high degree of agglomeration in polar solvents such as dimethyl-
30 acetamide or dimethylformamide and even in spinning solutions for polyurethane
urea fibers. Agglomerates in spinning solutions for polyurethane urea fibers rapidly

cause blockage of the spinnerets during the spinning process, and for this reason the



' 3 spinning process often has to be interrupted on account of frequent fiber
breaks and/or increasing pressure in the spinnerets. It is therefore not

. possible to spin such polyurethane conpositions over a prolonged time with
sufficient operational reliability using this nethod. Furthernore, such
filaments are not sufficiently 5 resistagt to chlorine-containing water.
I n published application EP-A-558 758 a polyurethane urea conposition is
descri bed that conprises a hydrotalcite containing water of crystallization
and with adhering fatty acid. The di sadvantage of this conposition is that
t he chlorine VRINBMZIEropessjadieane tofba interaigdet phedcpolt yir fetduante fiberebrekber s
is not sufficient..the dyeabilit. of .t he descrj.be ol yuret.hane urea
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Furthermgre the. dheri.ng fatty acid sublinmes together with the sol vent
fron1thg%fibe?%uéggﬁ%gﬁ?hggﬁ? an Pﬁﬁﬁhg process, resulting in
contam nation of the working environnment and bl ockage of for exanple heat
exchangers used to cool the solvent. Published application JP 9 217 227
descri bes t heln nubligerdatapphcasionhfilirdt5aBcivd%, a mobairethage fuges ycoawiogition| tss and
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and/ or increag%ng pressure on the spinnerets. is therefore also not

I't
possi bl e to sfHEuar Boskadedenbade edargbien thebesnombredalabries o¥iglen expmple
according to bmyﬁre%g%gea f%rs and polyamide rigid fibers is not possible. Furthermore the

15 adhering fatty acid sublimes together with the solvent from the fibers during the dry
spinning process, resulting in contamination of the working environment and

blockage of for example heat exchangers used to cool the solvent.

Published application JP 9 217 227 describes the incorporation of hydrotalcite, metal
20 fatty acid salts and modified silicones into filaments for the production of
polyurethane urea fibers. A disadvantage of this composition however is that the
uncoated hydrotalcite agglomerates in polar solvents such as dimethylacetamide or
dimethylformamide and even in spinning solutions for polyurethane urea fibers, as
described above. Agglomerates in spinning solutions for polyurethane urea fibers
25 can rapidly cause blockages in the spinnerets during the spinning process, as a result
of which the spinning process often has to be interrupted on account of the frequent
breakage of fibers and/or increasing pressure on the spinnerets. It is therefore also
not possible to spin such polyurethane compositions over a prolonged time
according to this method.
30
Patent application EP-A-843 029 describes a polyurethane urea composition and

elastic polyurethane urea fibers specifically formed therefrom that contain hydro-



" Patent application EP-A-843 029 describes a pol yurethane urea conposition
and elastic polyurethane urea fibers specifically formed therefromthat
.contain hydro 4 talcites coated with pol yorganosil oxane or a m xture of
pol yor ganosi | oxane and pol yor ganohydr ogensi | oxane and/ or ot her basic

met al - al um ni um hydr oxy com pounds. The i sadvant age of this conposition
is that the chlorine water resistance f “t'he described pol yurethane urea
fibers is still not sufficient. FurthernDre the 5 continuous spinning of
such pol yuret hane urea fibers over a prolonged period is |ikew se not
possi bl e, si nedcitest @atasl etly pidycs’gam}si}nxﬂnngon henixturered jmég:imgamcmilbxa&mkanmen

bei ng wound ontp the bi n...The ob ct f the invent o provi de a
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equi val ent chlorine water resiStance co to the prior art
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according to the 1nve on Py adding an e anount o
hydr ot al ci t es beilngtvenindionto tebabbifiatty acid salt to the pol yuret hane urea
20 fibers. Detailed description The invention accordingly provides
pol yur et hane urea fibers (elastan fibers) wth 25 i ncreased chlorine
resistance COMREIHay git ieCRAYEnt’6lo PRARILS eﬁfaﬁ@td;@aﬂ%o%samam@r ein
t he pol yur et hane urea fibers contain 0.05 t % of finely divide
hydr ot alléi t e, pamicplar tfoc pbhurdilyaheotrah dittees inlsct hmrgadnelaahn ffdxem)J ¢haf Ties an
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improved or at Feast eq?nvaﬁant \émorme water resistance compared to the prior art,
whose chlorine water stability is preferably achieved not by the addition of heavy
metal-containing additives, and whose stabilizer does not adversely affect the

spinming process per se or the physical properties of the polyurethane fibers.

15
Summary of the invention
This object is achieved according to the invention by adding an effective amount of
finely divided hydrotalcites coated with metal fatty acid salt to the polyurethane urea
20 fibers.
Detailed description
The invention accordingly provides polyurethane urea fibers (elastan fibers) with
25 increased chlorine resistance comprising at least 85% of segmented polyurethane
urea, wherein the polyurethane urea fibers contain 0.05 to 10 wt.% of finely divided
hydrotalcite, in particular hydrotalcite of the general formula (1)
M. AL (OH)A’ /0™ mH,0 (1),
30

wherein



" 5 M2+ denotes nagnesium A denotes an ani on having the valency n fromthe
list conmprising O+, F-, d-, 5 Br, Q032 , 5042 , HPO42-, silicate,

. acetate or oxalate, in particular OH, F-, d-, Br", Silicate, acetate or
oxal ate, O<x < 0.5 and 10 0O<_nx1 or hydrotalcite of the fornula (2)

My1l- yAl y(OH) u(A2-)y/ 2 wHO0 (2) 15 wherein0.20 <y < 0.35, uis a nunber
froml to 10, wis a nunber fromO to 20 z§nd A2 is an anion fromthe |i st
C032 , 5042 or HPO42-, in particular C032 , 20 characterized in that the
hydrotalcites are coated with 0.2 to 15 wt.%of a netal fatty acid salt.
The amount of the hydrotalcite coated with netal fatty acid salt that is
contained in g+nel¥ d[| Vi dgd formin the polyurethane urea fibers is 0.05
w.%to 10 wt . % lé?gsr% yesbméwt %to 8 w.% particularly preferably
1.5 w.%to 7 wt.%and nost particularly preferably 2 WM.%to 5 w.%
referred to the wei ght of the polyurethane 25 urea fibers. In the elastan
fibers the hydyot aldenates @bm@hga‘ﬁ@g:tme/alﬁngr pifnm & It comprising O} Hst@n,

fibers and/or on the f 230Teh otalcites. are.in p t| ul ar
preferabl%y t hose t%{it’ @5 eds“‘('ﬁ W%ﬁ%ro’fﬂaf:hlé‘ﬂ%ﬁ“fﬁﬂf > and

52 and w have Sﬁé’@mﬁﬁ?‘ﬁ%?ﬁ%?%%ﬂ§°€%%ﬁfﬁ“ formia (20T el
0<x<05and
0sm<1
10
or hydrotalcite of the formula (2)

Mgy Aly(OH)W(A¥ )y WH,O (2)

15 wherein 0.20 <y < 0.35, u is a number from 1 to 10, w 1s a number from 0 to 20 and

A? is an anion from the list COaz', SO4* or HPO42', In particular CO;E',

characterized in that the hydrotalcites are coated with 0.2 to 15 wt.% of a metal fatty
acid salt.
20
The amount of the hydrotalcite coated with metal fatty acid salt that 1s contained in
finely divided form in the polyurethane urea fibers is 0.05 wt% to 10 wt.%,
preferably 0.5 wt.% to § wt.%, particularly preferably 1.5 wt.% to 7 wt.% and most
particularly preferably 2 wt.% to 5 wt.%, referred to the weight of the polyurethane
25 urea fibers. In the elastan fibers the hydrotalcite content may be distributed within

the elastan fibers and/or on the fiber surface.

The hydrotalcites are in particular preferably those that are represented for example
in the formulae (3) and (4):
30

MgsAl(OH)1(AY) wH,0  (3);




"Particularly preferred exanples of hydrotalcites are those of the fornulae
(5) and (6): My6AL12( OH) 16CO35H20 (5); 10 My4Al1l2( OH) 12CC3- 4H20 (6). The

. described netal salts of fatty acids are used to coat the hydrotalcites in
an anount of preferably 0.2 to 15 w.% referred to the weight of the
hydrotalcite. Hydrotalcites that are coq%qd with from0.3 to 12 wt. % of
fatty acid netal salt are 15 particularly preferably used. Hydrotalcites
that are coated with 0.5 to 8 w.%of fatty acid netal salt are nost
particularly preferably used. The netal salts of fatty acids that are used
are those in which the netal is selected frommain groups | to IIl of the
Periodic System or zinc. The fatt i ds may he 20 saturated or

unsat urated, may contain at | eddge hﬁﬁﬂhdAES*ﬁﬁéP 3@ car bon atons, and nmay
be nonofunctional or bifunctional. The netal salts of fatty acids are
particularly preferably Iithium magnesium calcium alum num and zinc
salts of ol eilcwhiRBl AT khdEwonvstRandRiragigthenpdotd mUbantl (py. ef er abl y
magnesi um st earate, calcium stearate or alum num stearate, and nost
particul a&ly preferably magnesi um stearate. 25 The process of coating the
hydrotal cites 3 I i ] X I t.al
fatty acid sargﬁfé 8?@? ﬁgg%bgggggﬁrl Bﬁél";qﬁﬁy&éﬂ&éﬁ%&gj (r?fz;aors)? ofgr(%g?o}ngpé%]gsr)a dy
before and/or (&#luring a final grinding of the hydrotalcite. In this
connection it is irrelevant whether the netal fatty acid salt is added
during the 30 production of théis/dnEBhei®Pe8H1® exPlting noist filter
cakes, pastes or slurries before the drying, or whether it is added in a
suitable way, for exanple by spraying, to the -7 dry material imrediately
before tijge final grinding or, iMgiAY 4 teggyjet drying, it is
added to the steam i medi ately b%ﬁo?gy%gﬁﬂgif%é§in?g)the jet mll. The
netal fatty acid salt may optionally be converted into an enul sion before
the addition,,5

The described metal salts of fatty acids are used to coat the hydrotalcites in an
amount of preferably 0.2 to 15 wt.% referred to the weight of the hydrotalcite.
Hydrotalcites that are coated with from 0.3 to 12 wt.% of fatty acid metal salt are
15 particularly preferably used. Hydrotalcites that are coated with 0.5 to 8§ wt.% of

fatty acid metal salt are most particularly preferably used.

The metal salts of fatty acids that are used are those in which the metal is selected
from main groups I to III of the Periodic System, or zinc. The fatty acids may be
20 saturated or unsaturated, may contain at least 6 up to at most 30 carbon atoms, and
may be monofunctional or bifunctional. The metal salis of fatty acids are
particularly preferably lithium, magnesium, calcium, aluminum and zinc salts of
oleic, palmitic or stearic acid, particularly preferably magnesium stearate, calcium

stearate or aluminum stearate, and most particularly preferably magnesium stearate.

25
The process of coating the hydrotalcites may be carried out by spraying and/or
mixing in the metal fatty acid salt jointly or separately in an arbitrary order
preferably before and/or during a final grinding of the hydrotalcite. In this
connection it is irrelevant whether the metal fatty acid salt is added during the
30 production of the hydrotalcites to existing moist filter cakes, pastes or slurries before

the drying, or whether it is added in a suitable way, for example by spraying, to the



" The production of the hydrotalcites per se is carried out for exanple
according to nethods known in principle. Such nethods are described for
.exanple in published applications EP 129 805-Al or EP 117 289-Al. 10 The
hydrotal cites coated with netal fatty acid salt are preferably produced
from their starting conpounds, for exanple from MgCO3, A1203 and water in
the presence of netal fatty acid salt and a solvent, such as for exanple
wat er, a Cl-C8- al cohol or of chlorinated hydrocarbons, follow ng by
drying, for exanple spray drying, in turn and optionally followd by
grindi ng, for daxamigreal iimmediaely bafore thadingl grisdiag ds, rhéheusaseotf 2 Kigam-jet

hydrotal cites ed.w th.netal fatty acid,sal s.fiber. additive, her e
are preferabl f?ﬁﬁgl 1%124(]& dg%é? g}f Sﬁ?ﬁlﬂ gﬁgf‘%lfl%gsg?/&{weﬁbeén%‘g%ﬁngﬁ %ﬁé?teﬁn“‘ fhe
(nurmerical nmewigl Bftyadcidal MayopbiandliyC Bt aohyerddeins akl ¥muhase btfotd tie mean
dianeter of at nost 3 m nost particularly preferably those with a nean

di amet er of ataddien. 2 um and especially preferably those with a nean

di anet er 5of at nost 1 m 20 The hydrotalcites coated with netal fatty acid
salt may be added to the pol yurethane wurea conposition at any conveni ent

poi nt in the Mhedi6diicobn @f thohydioRldiRE@erike€ cdrtibRbEt fdrka@yRNRcesditd®
hydrotal cites coated with netal fat]:;y%l acid salt may be added in the form
of a sol uti onmthagdsmeyntip painsipiat Push reethellssie dssaivesd ffooPtaaiplg jrpeyblished

addi tives 25 and.then phxSse gyt th 3f§ﬁi ﬁf’oi’ﬁﬁl-sm ution upstreamin relation

to the fiber spinnerets "Or spraye e polynmer solution. The
hydrotal cites coated with netal fatty acid salt may of course also be
added separately as dry powder_ or as a slurry in a suitable nediu to the

pol yner. Shi nnithg draidicdes comted Myt wel datbeacid salt ee wrefirabbt arodpegd romaci d
salt may in princi i y u m e, W ngoat.ed 30
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exanpl e f att praendsofanetpbiayg ragrinadti dnd>aesvévent, sachrax forrexamiple water, a C,-Cs-
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tolerated int
15 regards the use of the hydrotalcites coated with metal fatty acid salt as fiber additive,

there are preferably employed coated hydrotalcites with a mean diameter (numerical
mean) of at most 5 pum, particularly preferably those with a mean diameter of at
most 3 um, most particularly preferably those with a mean diameter of at most 2

um, and especially preferably those with a mean diameter of at most 1 pm.
20
The hydrotaicites coated with metal fatty acid salt may be added to the polyurethane
urea composition at any convenient point in the production of polyurethane urea
fibers. For example, the hydrotalcites coated with metal fatty acid salt may be added
in the form of a solution or slurry to a solution or dispersion of other fiber additives
25 and then mixed with the polymer solution upstream in relation to the fiber spinnerets
or sprayed into the polymer solution. The hydrotalcites coated with metal fatty acid
salt may of course also be added separately as dry powder or as a slurry in a suitable
medium, to the polymer spinning solution. The hydrotalcites coated with metal fatty
acid salt may in principle optionally also be used as a mixture with uncoated
30 hydrotalcites or with hydrotalcites éoated with known coating agents (for example

fatty acids or polyorganosiloxane or a mixture of polyorganosiloxane and



5 The pol yurethane urea fibers according to the invention may contain a
plurality of further various additives for various purposes, for exanple

.matting agents, fillers, antioxidants, dyes, coloring agents and
stabilizers against heat, light, UV radiation and vapors. 10 Exanpl es of
antioxi dants and stabilizers against heat, light or U radiation are
stabilizers fromthe group conprising sterically hindered phenols, HALS
stabilizers (hindered amne light stabilizer), triazines, benzophenones
and benzotriazol es. Exanples of pignents and matti ng agents include
titani um di oxipekorganplydsegansilexage) btgrithm preduglion ax applesthate dyess fhes aci d

dyes, disperse_dyes and, pl,gnent e 1 d._optical. brighteners, The

i or enent | oned” SRR YRR S SosartbeEiln f T e Mt il eBen
may contain anftedanie Rhatel hgaMadtitescaRbt Rera@anh thelhigngal d  addi tives
shoul d preferably be used in such anounts that they do not have any

adverse effects on the hydrotalcites coated with netal fatty acid salts. 20
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dry or wet spinnin processes for the production of pol yurethane urea
fibers. For t ﬁn%mgaeré&ardyé%fqomfmgt 3gssts adestabplissroegears doaf lighle Bhirsheiast s
may arise duri gv&ﬂg spi nning process in the case 25 of spinning solutions
Wi th incorporated nydrotalcites, resulting in a sharp rise in the spineret
pressure and/ or breakage of the freshly forned fibers before or during the
wi ndi ng on a bobbin. If hydrotalcites coated with netal fatty acid salt are

i ncor porlét ed iExewPlss| Sfusdionidsatsynsasigbiliners rigads| bedtoHshicer LBS gediaiionyateo t he
. P “th . _ -4 .
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consequently the operational 9 reliability and_econony of the dry or wet
Spi nni ng pr oc &¥8Mpes (N PIgBIRJE ARG MEHIGALSAT IFIRes Ylaped Ay, Eic e and
BPVthG' ?géuﬁgﬁxﬁﬁﬁ%ﬂif{a%z Banif1oV0r B&ls&rD 3l luedyel Naib AP i fes Tnd EmbASA R  ance
15 and optical brighteners. The aforementioned stabilizers may also be used in the
form of mixtures and may contain an organic or inorganic coating agent. The said
additives should preferably be used in such amounts that they do not have any

adverse effects on the hydrotalcites coated with metal fatty acid salts.

20 Depending on the circumstances hydrotalcites agglomerate, as described, in the
introduction in polar solvents such as for example dimethylacetamide, dimethyl-
formamide or dimethylsulfoxide, that are conventionally used in dry or wet spinning
processes for the production of polyurethane urea fibers. For this reason difficulties
due to blockages of the spinnerets may arise during the spinning process in the case

25 of spinning solutions with incorporated hydrotalcites, resulting in a sharp rise in the
spineret pressure and/or breakage of the freshly formed fibers before or during the
winding on a bobbin. If hydrotalcites coated with metal fatty acid salt are
incorporated into polyurethane urea spinning solutions corresponding to the
invention, then no agglomeration takes place in the spinneret and the mean grain

30 size of the hydrotalcites coated with metal fatty acid salt remains unchanged. This

improves the service life of the spinnerets and consequently the operational



"5 filaments to degradation induced by chlorine-containing water is al so
i nproved conpared to fibers that are obtained from aggl onerat e-contai ni ng

. spinning solutions or polynmer nelts. The invention al so provides a process
for the production of polyurethane urea fibers 10 in which a |Iong-chain
synt hetic pol yner containing at | east 85%segnented pol yurethane is
di ssolved in an organic sol vent, for exar?p?ls'e di met hyl acet am de,
di met hyl f or mam de or di net hyl sul foxide, in an anobunt of 20 to 50 wt.% with
reference to the pol yurethane urea conposition, preferably in an anmount of
25 to 45 wt . %labtlHy ead seeneewy elothe ey povglLseiiag eragesseoicbarpolyrdtivane vaged
this solutiongd - gh spinnerets according to the dry or
wet spi nni ng grbgrcséagg&pﬁ{é&g%g%{eu%?‘s characterized in that hydrotalcite
coated with a netal fatty acid salt is added in an anmount of 0.05 w.%to
10 wt. % preferably in an amount of 0.5 wt.%to 8 w.% particularly
preferably inComsegvsethy. asfshpwn hgreimaier in hxamplany the sesisigngetafche gesujiant
preferably in t WO % r.e . t i.g f_ 20
Phe. pol yur et ninin BIE A dcgsanidh k8 By bdBA LRI SaitP s odfhiinca
within the ficbmpamtso fibetseliatare dthainéd framesi]dworitaeentalfing gsisnihpasiufoftd
wt. % of the hydrotalcites coated with netal fatty acid salt is distributed
within the fiCRRBYMCHMEYS the fil ament surface, the effectiveness against
25 the degradation of the polyner due to chlorine is in certain
circunstances |ess satisfactory. The dispersion of substantially nore than
10 wt. % of th&hhyuniventiah alst @sovidaat wdcess tfér thetpeddutadt yf padiagretahs umskatfivers t he
filament, or on the fil elmant surface may | ead to. di sadvant aggous physi cal

properti®¥s of "t HEMFD perlSOGARFR SYPHIEHE RAKF SN ARG rfirelfaRld 5> B0 Segmented
i mproved pol yyhRARIRGUSEdsdolRATR AL 6REAICNGITR! 8 dxBNBI bfetrATREdrT e,

segrment ed pol yuret hanes, for exanple those that are based on polyethers,
pol yesters, - dbongoyNentende or etimethytdulfosidb.omane sananoht tafe2( itk &0 Suth wiihber s
may be pr oducedf b me hodﬁ that are known in pri ciﬁl e, such as fozr
exanpl e accor & ﬁr&%ﬁf%tc{ gRplyurethane urea composition, preferably in an amount of 25 to

45 wt.% with reference to the polyurethane urea composition, and this solution is

15 then spun through spinnerets according to the dry or wet spinning process into
filaments, characterized in that hydrotalcite coated with a metal fatty acid salt is
added in an amount of 0.05 wt.% to 10 wt.%, preferably in an amount of 0.5 wt.% to
8 wt.%, particularly preferably in an amount of 1.5 wt.% to 7 wt.% and most
particularly preferably in an amount of 2 wt.% to 5 wt.% referred to the weight of

20 the polyurethane urea fiber, to the spinning sclution and is distributed within the

filaments and/or on the filament surface.

If less than 0.05 wt.% of the hydrotalcites coated with metal fatty acid salt is
distributed within the filament or on the filament surface, the effectiveness against

25 the degradation of the polymer due to chlorine is in certain circumstances less
satisfactory. The dispersion of substantially more than 10 wt.% of the hydrotalcites
coated with metal fatty acid salt within the filament or on the filament surface may
lead to disadvantageous physical properties of the fibers and is therefore less
recommended.

30

The improved polyurethane uvrea fibers according to the invention comprise

segmented polyurethanes, for example those that are based on polyethers, polyesters,




"met hods that are described in the foll ow ngpatents: US-A-2 929 804, US-A- 3
097 192, US-A-3 428 711, US-A-3 553 290 or US-A-3 555 115. In addition the
.5 pol yurethane urea fibers. may be conprised of thernoplastic pol yurethanes
whose production is described for exanple in EP 679 738. The segnented
pol yur et hanes are in principle produced iH particular froma |inear

honmopol ynmer or copolyner with a hydroxy § Bup at the end of the nol ecule
and a 10 nol ecul ar wei ght of 600 to 4000, for exanple fromthe group
conprising polyester diols, polyether diols, polyesteramdo diols,

pol ycar bonat e péilxstlsr gstersy gulydarteinetes ,and pibt \likei oBsdtefibelisahsy bpoprytidedether
di ol s, polyhydrqﬁaib n.diols or a anLu%e or. copol yners of conmpounds of
this group. FIPTHEFNORE ¥HAISEGENPERCIBSH plFhRaRE XPEIPEAdRPIHIAL par iostl ar

on organi ¢ di irSQRYANHa®Sard "MksEiHAN i XLETERS S ggﬁf:&%:“wfé@ HYveHAl H%‘PA.‘ ve
hydr ogen atons, such as for exanple diols ang' ol yol s,” diam nes dn
pol yam nes, hydiOx\2ahdSaas3 428/ dt bATSres3 5p812p0yd i-iAde $55 faby deniddiainhakd des,

wat er or m xture of these,conponents. So f these polyners are nore
Sensi t1ve t haoDUFePene WeRdhFRIRAY 6 GCMRICEY Obyheriep BIG Py I ARES Whese

evident for exasmicBoRY¥s deRmi BPelaRfpié BSEP k5o #4g t he fol l owi ng Exanple 1.
Accordi ngly, polyurethane urea fibers consisting of a pol yurethane urea

based on pol yether are substantially nore sensitive than pol yuret hane urea
fibers consisting of a.polyurethane urea based on polyester. [For this
reason the iné&%@%gnﬁ@%?§°§%ﬁﬂgygﬁaB?”iﬁ%mﬁﬁﬁéﬁﬂ‘mf @%ﬁ?ﬂ6Hﬁéﬁ@né§ﬁ€EWélly
beneficial W HamopsRAE of QopddPmPOWIH ASHIRNE Hb8R af RSN JrHRL nERTRLE B9 a

pol yur et hane ureas based ondﬁﬁlyether. The "hydrotal cites coated wth netal
fatty acitd sampoleawmatweighteofzditei4dee, fohaxample diom theogroap nompyisihg aulyestet al

and are harmnl fram.t he .t oxicpl ogi cal, aspect,, and are .. therefore ..
preferred. | n%?ﬂls’slg@\é?th?rt dlr?lgsy pgglegtgwg%%fcﬁat}?dly%r%%{ef ﬂ'roﬁ%éjro‘?)ﬁ‘f‘f}’iéjé‘é]?ng of
30 the pol yur @bhatiieedtérediold, RRisthicstheh @sls| polys Borf¥eh18%r AOm¥RStCor

waters are forned that inpair or destroy ?he unction of a biologically
operating cl acPpPelymersgf cosingnnds ofi thistgreup.e Furthermare gheofegmsnied qrobitusethant t he

duration of t tﬂse b%?é&t i BQHi%ulsap'or}ln 'oxng%nzpcr 8&5%%)S/ar{a%es and chain extenders containing

15 several active hydrogen atoms, such as for example diols and polyols, diamines and
polyamines, hydroxylamines, hydrazines, polyhydrazides, polysemicarbazides,

water or a mixture of these components.

Some of these polymers are more sensitive than others to degradation induced by
20 chlorine. This is evident for example by comparing the results in the following
Example 1. Accordingly, polyurethane urea fibers consisting of a polyurethane urea
based on polyether are substantially more sensitive than polyurethane urea fibers
consisting of a polyurethane urea based on polyester. For this reason the improve-
ments achieved by the present invention are especially beneficial with respect to

25 polyurethane urea fibers that comprise polyurethane ureas based on polyether.

The hydrotalcites coated with metal fatty acid salt constitute additives that do not
contain any heavy metal and are harmless from the toxicological aspect, and are
therefore preferred. In this way it may be ensured that, in the further processing of
30 the polyurethane urea fibers, such as for example dyeing, no waste waters arc
formed that impair or destroy the function of a biologically operating clarification

plant.



"a decisive fact with regard to the operational reliability and econony of
dry and wet spinning processes. As is denonstrated in Exanple 2, by
.incorporating the 5 hydrotalcites coated with netal fatty acid salt into
pol yur et hane urea spinning solutions corresponding to the invention, the
service life of the spinnerets and consquently t he operati onal
reliability and econony of the dry or wef “spinning processes are inproved.
10 Furthernore, as is shown in Exanple 3, the addition of antibl ocking
agents, for exanple magnesium stearate, in order to adjust the adhesion
val ue as a neasure of the adherence of the filanments to the bobbin can be

reduced when i . ot.alcites c e i.th tal fatty acid salts. By
reduci ng the ginglr}%wg%lﬁfeao tSPLEPBr(?%i ar?aatb@gﬂll%l%Bgﬁ’etcé’n{lﬂ‘é‘?%ﬁpﬁwr}gg?r%?sﬁﬁ on
bl ockage of  spideaiivetfactomith bgakbtorteelus@aticHAlrRBI AP SEELdABRY Jrehy Rl bit ¥
and econony of the dry and wet spinning processes can be inproved. The

i nvention fur SRERHE STqSEEPEs.dedst xdémensfetsdsin iBxapate i2c Hyarndompdrngsy the

hosi ery pr.o in h ol yuret hane urea fibers according
fo the i nvent ToardPsr SHEFE A Rl ol R Rt HER eobRubone pivee Sl

pol yam de, polsyRsibes cofresppaliyacCtoyiheCinkelRig tRd&MceNBiUbkhd ishBhsegUS as
wool, silk or cotton. The test nethods described hereinafter are used to
neasur e the v&PPGAucHly Bisetnsralionghipliability ppdjscenadny of thhdnevalweitspomingf t he
advant ages of p}&gsdgggls&q hnyention. 25 In order to deternine the maxinum
tensile force“extension and the fineness strength a sinple tensile test is
performed on elastan filanent yam under tenperature controlled conditions.
The test, met h%d 'és carried qut in accordance with DIN 53834 Part 1. The
prepar ed% est TUPAETHER IssISuRlgNE ImExamplech ihedditiop gy atidlashinghegentsofor30 of

the measuring chaad-and AL e fart 0, - | tensioni ng force
of 0.001 cN gt ex. eThe cflarrpl Eﬁgaﬁ blﬁg%%éf@paf@%%l% %Rggslﬁglvgf‘ﬁguagqfﬂgr#&r fIom
al um num f oi | thes aghepeceded dxadidnyerad tbhehehebbifih odn tHee rédugbd Whé iging The
carriage -12 travels at a defaormati ?n speed of 400% per. mi nute (800 mMm
drawof f | eng H?‘OE?ATI}&]S coated with metal fatty acid salts. By reducing the amount of
antiblocking agent added to the spinning solution blockage of spinnerets can be
15 reduced and the operational reliability and economy of the dry and wet spinning

processes can be improved.

The invention furthermore provides textile goods, in particular knitwear, hosiery or
wovens, produced using the polyurethane urea fibers according to the invention,
20 preferably mixed with synthetic hard fibers such as polyamide, polyester or

polyacrylic fibers and/or natural fibers such as wool, silk or cotton.

The test methods described hereinafter are used to measure the various parameters

that are required for the evaluation of the advantages of the present invention.

25
In order to determine the maximum tensile force extension and the fineness strength
a simple tensile test is performed on elastan filament yam under temperature
controlled conditions. The test method is carried out in accordance with DIN 53834
Part 1. The prepared test specimen is wound in the form of a loop around the hook
30 of the measuring head and around a 10 mm loop clamp with a pretensioning force of

0.001 cN/dtex. The clamping length is 200 mm. A small lug formed from

aluminum foil is suspended exactly at the height of the light barrier. The carriage



"the thread breaks, and returns to its original position after the
measurenent. 20 neasurenents are made per test specinen. 5 In order to
.test the resistance of the elastan fibers to chlorine-induced degradati on,
a 60 cmlong yarn sanple (for exanple four-filanment yarn, total count 40
denier) that has been produced fromthe fibers is subjected to a "chlorine
wat er fastness test"” in accordance with BFN 54019. In this test a 60
cmlong length of yamis secured free of tension on special specinen

hol ders. Before the actual "chlorine water fastness 10 test" a bl ank

col oration is trsxeisiabd dsfarmatiop kpebd>of(40084 perembutd €0 ram &B8E-dfbtength) amtil

The specinen iis then,tregted five tines, and ten tines af rqom tenperature,
each time forlﬁel Lﬂ?ﬁ? ]?rﬁﬁisheaniia s, 1P pits 8ginak fogtogna %ng'lesfrleﬁﬁlr%‘flelﬁ-

buffer sol uti on h@buknEhtsfre mhdpd B@ShkcidBn 6 9 KA and 15.5 g boric acid

are dissolved in distilled water and nmade up to 1000 m ) and chlorine
water with a chlorine content of 20 ng/l at pH 15 8.5. After each treatnent

compl 611 0 of 'DRET 19 (! 1east HEHE A5ite § BRENTERe Rt PEHl gesredaion.

properties of gohe, fKHQGlarEBarAfle (fRasALFH B8 FRseh %%g,rt:o{;]hé %gg%tﬁ;ro%gg@fﬁ?%ts .

paragraphs. The behavi or of tr(1e yarns in this "c
corresponds t dias heen pretdasaddromfthebbere spmbiticted ty edichboring veatemiastaessfteds? incs

that are exposed to the ihe, prese in_ sw.nmm ool.s. The
chlorine concélﬁ?‘iié?‘FSﬁ‘”ﬂhBBﬁ@%%@rfPﬁéFiaj v%?é‘?“gl 1_511&}@?’?&@& 1ﬁé?°é‘r‘?£sfr‘f%at_
chlorine conegmédsain GNsfddall sh&eimbh BoldersOXB&brehi Aeiudr dHPftnel RatePBsRss Thi S
concentration is measured by a potassium i odi de/sodiumthiosulfate

titrati ol andtést” giblak cedorpipon B3 atreadt dup @t pHI bF i(anstat¢ Biffer) ap88°d fardrhafr. t est

solution. The titration.is _carri out b ddi n 0 ot assi um i odi de,
2 m of _phospr#%1 iPREATR 15(%5]65}'8%{%%%18 eﬁ)%@%%?ﬁf‘%ﬁ? l efﬁ%?‘r(?ne . Ko m
of chl ori nat edomBh&ilr thhBé dirk ih IhdRsEdRMACDnsBMEL bNE bt W RidnS(51 0l thi 8¢ ed
with 0.1 N sodiumthiosulfate solution to a starch/iodine end point. 30 The

adherence of tIHENtINp@Hd 186 saKbdisnd 05i5sg Henieneil negidissolvéd: it distilledl Wateniand ng
leeve. A wortie foie NDYE0 A0 s e ith Aot R e R
causes time thirendAffier edoh treatment the specimen is washed with distilled water and dried in
air. After completion of the fifth treatment and tenth treatment, the physical
properties of the specimen are measured as described in the preceding paragraphs.
The behavior of the yarns in this “chlorine bath water test” corresponds to the
behavior of comresponding yeamns in swimwear fabrics that are exposed to the

20 - chlorine present in swimming pools.

The chlorine concentration in the “chlorinated” water is defined here as that chlorine
concentration that is able to oxidize iodide ions to iodine. This concentration is
measured by a potassium iodide/sodium thiosulfate titration and is given as ppm
25 “active chlorine” (Cly) per liter of test solution. The titration is carried out by adding
1 g of potassium 1odide, 2 ml of phosphoric acid (85%) and 1 ml of a 10% starch
solution to 100 ml of chlorinated water that is to be analyzed, and the mixture is

titrated with 0.1 N sodium thiosulfate solution to a starch/iodine end point.

30 The adherence of the thread to a bobbin is determined by first of all cutting off the
thread from the bobbin weighing 500 g up to 3 mm above the bobbin sleeve. A
weight 1s then suspended on the thread and the weight which causes the thread to



“roll off the bobbin is determ ned. The adherence determined in this way is
a neasure of the processability of the bobbins. If the adherence is too
.high, then the processability into two-dinensional textile goods nay be
conprom sed on account of thread breakages. If on the other hand the
adherence is too low the thread may 5 beg?g? too | oose on the bobbin in the
coiling process on the dry spinning shaft 'or in the further processing
into textile fabrics, nmay be pulled off, and may therefore no |onger be
able to be processed further. The invention is described in nore detai

her ei nafter by°kxafhyire Soblintis gistermingdy e The 128lhprshery detssminied tisdthishemgtie, 2 and

in which all t | I e t. al weight. of the.fihers
unl ess speci f?lge(r:?g]%{tahogggme E}eogggsﬁllgé%’[:tggb?ﬁg&% PERCTpIIGE s éO%Bﬁggu%P e
urea fibers wereepsabilitg éttoftivordidennbnttdieile gdols mSOBS cshpRENiI9Ed on account
pol yt et rahydrof uran, (PTHF) wi_th an average nol ecul ar wei ght 5 (nunber

average) of 208&rgrdrBreakagene [Hpp thepiberchanddhe wihaienastinyoeer Biesthread may
phenyl di isocy i -ar tig. of 5 _and _t hen, under went
chai n exﬁfens?E’(I%(?lén\?vlé %O%Ng&)%%dﬁmt}?g 0 lﬁlé ﬂ%lcgﬁlen ipeﬁ%%:etrslée)o%ggﬂryg%ﬁn%gépﬁ{}]%m ne
(DEA) in di nehdfurdierpantding it featileofabrics, nbtiysbapisieacd(t, bakiGhawihcadsietioves
was m xed with the polynmers. This stock batch consisted of 55.3 w. % of

di et hyl acet af?#e" PORRESO baprogesied dardier. CYANOX(r) 1790 anti oxi dant
((1,3,5-tris(4-tert.-butyl-3-hydroxy-2,5-di net hyl -
benzyl)-1,3,5-triazine-2,4,6-(1H 3H,5H) -trione, fromCytec |Industries,
Inc.), 7.6 wThetiwfenfien gsddsciiedlitGnererdetatt leontingfiar diy Rypitnptds, wtbolt hatwe¥Yerof a

30% spi npi ng 15. sol yt.ion,. and 0.001 wt.% of the dye Makrol exviol ett (Bayer
AQ. Thi® st o BRI AFHFCIo et gaad 1ngvipib al PPICAAGE Sgwst rir torihe del weiehlmp unt

that the cont gpiheGfhefs MR specifidd Medviisd e finished fibers was 1 w. %
referred to the solids content of the fiber polyner. 20 A second stock
bat ch consisting of 30.9 wt.%of titaniumdioxide RKB 3 type (Kerr- MGCee
Pigments GrbH & Co. KG), 44.5 wt. % of DVAC and 24.6 wt. % of a 22%



“spinning solution was added to this spinning solution in such an anount
that the titaniumdioxide content in the finished fibers was 0.05 wt.%
.referred to the polyurethane urea polynmer. 25 A third stock batch
consisting of 13.8 wt.%of the hydrotalcites specified in Table 1, 55.2
wt. % of di met hyl acetam de and 31.0 wt. % of ,a 30% spi nni ng solutlon was
added to this spinning solution in such an“anount that the content of
hydrotal cites specified in Table 1 in the finished elastan fibers was 3.0
w.%referred to the 30 polyurethane urea polynmer. - 15 A further stock
batch was nowXExt#Rles o this spinning solution. This further batch
consisted of 5.3 wt.% of magnesium stearate, 5.3 w.%of SILWET(r) L 7607
silicone fluid (Cronpton Specialities GrbH), 49.6 wt. % of

di met hyl acet arth d&aaimks B% 8 gﬂ@ﬂytﬂ/etﬁﬁneaur%g%b%ﬁ' RBleNGo s U GA Oﬁ&%t}’i@rsdiaﬂded

in such an anpbunt that the nesi um st earate content was
referred to tWén%@tlrgguroéth@m@tr@hﬁbofblwyrfﬁTHFThmtbrmdmragn mfol@;ukaolyangbt hane

ol Towi g prodbanre: SRy B/ RACH T oi 1 o ehoreed ar FERIMPE AR ber

aver age) of ZQjﬁgn}Qﬂlf@cﬁanatd)gmﬁtlh RUn6har AfioPdC] a8 G5 HAXBEEHh®rwefhhai
neopentyl glycol, was ca wi th nethyl ene-bi s(4-phenyl diisocyanate

(VDI Bayer AG)eX'EfﬁﬂOFH’élﬂl @n@@mn@mf ethylienedianing &y amd diethyamingr @EA4) in

et hyl enedi am nge. tﬁ@A dlethylanlne (DEA). 15 In order to produce the
pol yur et hane urea npos % on 50 wt. % of pol yester dial wth a nolecul ar
wei ght (nunber average) of 2000 g/nole was m xed with 1 w.% of

4- et hyl - 4- azahept anediol-2,6 and 36.2 wt. % of dinmethyl acetam de (DVAC) and
12.8 wt. ¥ of Wolownztbe a seg beich of smlmsdwmnmedméutmtpoﬂm@uaﬂmeat@akure

for 110 m nu b N, ol t h. an
NCO cont ent % !xgj %é%eﬁ{:o% %f /° c?go | ng e po ﬂ@ﬁ@ggﬂ l%(genﬁvé\eﬁét%ﬁ e of
25C 100 parts omyAm@mt 1290 t mloxcicampemgm-ymu-mertﬁnylaphpurmwmeam@tﬂym a
sol ution of 1. 32 ?arts by wei ght of EDA
benzyl)-1,3,5-triazine-2,4,6-(1H,3H,5H)-trione, from Cylec Industries, Inc.),
7.6 wt.% of Aerosol OT 100 surfactant (from Cytec), 26.0 wt.% of a 30% spinning
15 solution, and 0.001 wt.% of the dye Makrolexviolett (Bayer AG). This stock batch
was added to the spinning solution in such an amount that the content of CY ANOX®
1790 1n the finished fibers was 1 wt.% referred to the solids content of the fiber

polymer.

20 A second stock batch consisting of 30.9 wt.% of titanium dioxide RKB 3 type (Kerr-
McGee Pigments GmbH & Co. KG), 44.5 wt.% of DMAC and 24.6 wt.% of a 22%
spinning solution was added to this spinning solution in such an amount that the
titanium dioxide content in the finished fibers was 0.05 wt.% referred to the
polyurethane urea polymer.

25
A third stock batch consisting of 13.8 wt.% of the hydrotalcites specified in Table 1,
55.2 wt.% of dimethylacetamide and 31.0 wt.% of a 30% spinning solution was
added to this spinning solution in such an amount that the content of hydrotalcites
specified in Table 1 in the finished elastan fibers was 3.0 wt.% referred to the

30 polyurethane urea polymer.




“and 0.04 parts by weight of DEA in 187 parts of DMAC so as to forma 25
pol yur et hane urea conposition in DMAC with a solids content of 22% By
.addi ng hexanet hyl ene diisocyanate (HDI, Bayer AG the nol ecul ar wei ght of
the polyner was adjusted so as to produce a viscosity of 70 Pas (25C).
After the production of the polyners described in the precedi ng paragraph,
a stock 30 batch of additives was m xed wth the latter. This stock batch
consisted of 65.6 w.% of DMAC, 11.5 wt.% of CYANOX(r) 1790
((1,3,5-tris(4-tert.-butyl-3 -16

hydr oxy- 2, 5- - di ferthey Istasérhaydh) was 808 -addéedato thes spiunitg cAlbfigh, THjs frtheohech
(from Cytec), : %,0f . J1INUVI N(r) 622 ultraviple i estahllizer
(pol ymer wi th ngSIrZr%wggt{?a%' &&I}‘&}ﬁgnésflzr&ﬁgeéﬁ%% 5917 %i‘}‘é‘?ft %ﬁ@ﬁi’t ir?&%gﬁll’%’é‘?:i ni ¢
aci d and 4- hydhoayCrdmpidh Gpetialins®tGmbHY,- RORE BN reliRfR lacedide CRADY)
and 17.2 wt.%of a 22% 5 spinning solution and 0.001 wt. % of the dye

Makr ol exvi ol et¥-BvtBages 3ﬂ% spilmting sobitignkarshweh adeed iaduiel ancmdmt $ipit i ng

luti | h 1790 1.0 . %
eorred 1o ¢ Rouranal RHPHabORbNER Y R PR o ot hiR -t et ohbitr f on

10 This spinning solution was m xed with a second stock batch consisting of
31 wt. % of titaniumdioxide (TRONOX(r) Ti Q2 R-KB-3, Kerr-MGCee Pignents
GrbH & Co.  Kdjhe nyadustigp obs pelygrateansyirercelwiondaseden 2nolsester. diplodascap2ed

spi nni ng sol ut] NS .the titani um di oxi de content in
the finished tolrl\lggcg mﬁé%c@?g@lowgﬁog%@rﬁ%ed to the finished pol yurethane

urea fibers. 15 This spinning solution was now m xed with a further stock
batch. This stock batch. consisted of 5.3 wt.% of magnesium stearate, 5.3

wt . % of S| LWER( PPIVESio ol pittho gpislecalse cyveisht i(eembsrhpyerags) . of }009@amole,
di et hyl acet anj . % O %%, Spi.nni [Wo) .added
in such an arm%dﬁsﬁﬁg%d? g%gﬁi%%%cgq ’aﬂ%nﬁﬁag]ngg?u%gggggfﬁ%&%%oﬁ %?#8%%%68‘.'1@5
wt . % r ef er r ed meahylbe-hio{dyplreah dfiwcyarese) (MYhBayer TAE) fahditkdie Ghdpiventi dhgin
sol uti ons were dr%/iﬂs un throu higgiiéﬂnner ets in_a typigcal . spinning nmachi ne

into filament SXEPPAD & THAMXIGE © cagdiampe B ) dnd digthylawine (DEA).

15 In order to produce the polyurethane urea composition 50 wt.% of polyester diol
with a molecular weight (number average) of 2000 g/mole was mixed with 1 wt.%
of 4-methyl-4-azaheptanediol-2,6 and 36.2 wt.% of dimethylacetamide (DMAC) and
12.8 wt.% of MDI at 25°C, heated to 50°C and maintained at this temperature for
110 minutes, in order to obtain an isocyanate-capped polymer with an NCO content

20 0f 2.65% NCO.

After cooling the polymer to a temperature of 25°C 100 parts by weight of the
capped polymer were rapidly mixed with a solution of 1.32 parts by weight of EDA
and 0.04 parts by weight of DEA in 187 parts of DMAC so as to form a
25 polyurethane urea composition in DMAC with a solids content of 22%. By adding
hexamethylene diisocyanate (HDI, Bayer AG) the molecular weight of the polymer

was adjusted so as to produce a viscosity of 70 Pa-s (25°C).

After the production of the polymers described in the preceding paragraph, a stock
30 batch of additives was mixed with the latter., This stock batch consisted of
65.6 wt.% of DMAC, 11.5 wt.% of CYANOX® 1790 ((1,3,5-tris(4-tert.-butyl-3-



“individual filaments being conbined to formcoal escing filament yarns with
a total 25 count of 44 dtex. The fiber preparation consisting of

.pol ydi net hyl sil oxane with a viscosity of 3 c¢St/25C was applied via a
preparation roller, ca. 4.0 wt.% referred to the weight of the fiber being
applied. The fiber was then wound at a ragg of 900 mMmn. - 17 Exanple 1:
The test results of the neasurenents to detérm ne the resistance of el astan
fibers to degradation induced by chlorine water are shown in Table 1. In
this connection 5 pol yurethane ureas based on pol yethers and pol yesters, as
wel | as vari olwdsrxabl.bidmeethyl-bandydchf enainer3,4,0r8 Fe3SE. | ttriose, f oufidnt hat

t he hi ghest t ' i.gi nal ile f
onaine i parergd o vRve R AR 525wt Ren SAoTHE' (nvanen B arne
stability to degeagat weighi Bﬂ'fg%@OQYg/f}gleorcbﬁ@sti&‘%t@Fsﬂc%inti@'é?id a8l 4-%231"502(5-\()5 ce

very good in these sanples. 10 Exanple 2: In order to evaluate th
life of spinnésbbs-tamemethel-bomstiding ethatdhe CilonGemydumd $p2nwit.big ofro@a%s,

uncoat ed @and rot.al.ci.t | i st in Table 2 re.added to 15 .
pol yur et hsgne %E@%%%Q%Yp%!ﬁnt Elmgl’l? 'O@zs\’ngé’_ﬁqlbeoije 01%1?(\355? gc‘éﬁ"‘é’@’d“\l&%t grhés
pol yur et hane wioeR Haidpewadadded db Yhes §iiMhE doR{iOF 65 SudSarlf8661tREL the Cyanox
her ei nbef ore. i ncorporating the hydrotalcites coated wth net alya?atty

B
acid salt intd’r’é%mmﬁ@wamel-o wii&a refpireh inthesolali solofsscontene irs trevpcdgirethree of

t he spinneret n on uently the operational reliability and econony of
dry or wet spi%rr\%%g?pﬁr%@g‘sses can be 20 inproved, as is shown in Exanple

2. Exanple 3. In order to evaluate the thread data and in this connection
in particular the adherence 25 of polyurethane urea fibers, the coated
hydr ot al ¥ t es ThisngnigHag splgtiqm pas ngxek wethadghsand stoplo bgigh sphastmguetedl wt.%

comosLitons BEHapALKIINGRI SRR 1) Fighesudpind b et
KG), 44.5 wt.% of dimethylacetamide and 24.5 wt.% of a 22% spinning solution in
such an amount that the titanium dioxide content in the finished thread was
0.05 wt.% referred to the finished polyurethane urea fibers.
15

This spinning solution was now mixed with a further stock batch. This stock batch
consisted of 5.3 wt.% of magnesium stearate, 5.3 wt.% of SILWET® L 7607
(Crompton Specialities GmbH), 49.6 wt.% of dimethylacetamide and 39.8 wt.% of a
30% spinning solution, and was added in such an amount as to produce a

20 magnesium stearate content of 0.45 wt.% referred to the polyurethane urea polymer.

The finished spinning solutions were dry spun through spinnerets in a typical
spinning machine into filaments with a count of 15 dtex, in each case three
individual filaments being combined to form coalescing filament yarns with a total

25 count of 44 dtex. The fiber preparation consisting of polydimethylsiloxane with a
viscosity of 3 c¢St/25°C was applied via a preparation roller, ca. 4.0 wt.% referred to
the weight of the fiber being applied. The fiber was then wound at a rate of
900 m/min.



"protocols. As is shown in Table 3, the adherence | argely depends on the
substance wused to coat the hydrotalcite. For exanple, an adherence of 0.20
.to 0.25 cNis 30 required for the successful processing of elastan fibers
in circular knitting. In order to adjust this value the elastan fiber,

whi ch contains an hydrotalcite coated w tq pol yor ganosi | oxane, nust
contain an additional anount of anti bl ocki ﬁg agent, for - 18 exanple
magnesi um st earate. However, increasing the anmount of antibl ocking agent
in the spinning solution can lead to a fairly rapid bl ockage of the

spi nnerets arﬁmielisel y affect the operational reliability and econony of
the dry and wet spinning processes. 5 -19 d E C OyaMMOON NQ@-- OL - V
w, ._ NDLON%WDOt .y ~ LO-~ V70MOOMVNOO OYM N ONKNNOO V)

The test results of the measurements to determine the resistance of elastan fibers to
degradation induced by chlorine water are shown in Table 1. In this connection

5 polyurethane ureas based on polyethers and polyesters, as well as various stabilizers
and accelerators, were used. It is found that the highest percentage proportion of the
original maximum tensile force remains in particular in the samples 1-7 according to
the invention. The stability to degradation induced by chlorine water is thus, as
desired, very good in these samples.

10

Example 2:

In order to evaluate the service life of spinnerets and the duration of the continuous
spinning process, uncoated and coated hydrotalcites listed in Table 2 were added to
15 polyurethane urea compositions based on polyether and processed into a
polyurethane urea fiber by a dry spinning process as described hereinbefore. By
incorporating the hydrotalcites coated with metal fatty acid salt into polyurethane
urea spinning solutions, the service life of the spinnerets and consequently the
operational reliability and economy of dry or wet spinning processes can be

20 improved, as is shown in Example 2.

Example 3:

In order to evaluate the thread data and in this connection in particular the adherence
25 of polyurethane urea fibers, the coated hydrotalcites mentioned in Table 3 were
added to polyurethane urea compositions based on polyether and spun as 44 dtex 3.
The thread data were determined according to the previously described test
protocols. As is shown in Table 3, the adherence largely depends on the substance
used to coat the hydrotalcite. For example, an adherence of 0.20 to 0.25 ¢N is
30 required for the successful processing of elastan fibers in circular knitting. In order
to adjust this value the elastan fiber, which contains an hydrotalcite coated with

polyorganosiloxane, must contain an additional amount of antiblocking agent, for
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example magnesium stearate. However, increasing the amount of antiblocking
agent in the spinning solution can lead to a fairly rapid blockage of the spinnerets

and adversely affect the operational reliability and economy of the dry and wet

spinning processes.
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-20 Table 2 Sanpl eStabilizer AddedCoating with (wt . %Spi nni ng

E--NM o' . ON

+~mMmMe OO O WW wo Q<oQoo o 'DkD

_Time up to Amount ofwith respect toThread Break in the
StabilizerStabilizer)Spinning Process (Wm.% (days) 2-1My6A12( CH) 16CO3'
5H2034 2- 2Mg6Al 2( OH) 16C03- 5H2035% Baysi |l one G| GPW

10

- 20 -
Table 2
Sample Stabilizer Added Coating with (wt.% Spinning Time up to
Amount of with respect to Thread Break in the
Stabilizer Stabilizer) Spinning Process
(wt.%) (days)
2-1 | MgeAl,(OH),CO5 SHRO 3 - 4
2-2 MgeA 1,(OH),6CO5- SHO 3 5% Baysilone Oil GPW 6
2233*
2-3 MgeA1:{OH),6CO5- SHO 3 2% magnesium stearate >10
*Manufacturer: GE Bayer Silicones
Table 3
Sample Stabilizer Added Coating with (wi.% Max. Adherence
Amount of with respect to Tensile (eN)
Stabilizer Stabilizer) Force
(wt.%) (cN}
3.1 MggA 1:(OH),6CO;- SH,0 3 2% magnesium stearate 74 0.23
32 MgAl,(OH),6COy 5H,O 3 5% Baysilone Oi} GPW 74 0.44
2233%

*Manufacturer: GE Bayer Silicones




©2233* 2-3MP6AI 2( OH) 16C3B- 5H2032% nmagnesi um st ear at e>10 *Manuf acturer: GE

Bayer Silicones 5 Table 3 Sanpl eStabilizer AddedCoating with

. (wt . %vex. Adherence Anpbunt ofwith respect toTensile(cN)
StabilizerStabilizer)Force (w.%(cN 3 !']L_I\/DGAI 2(OH)j, CO, . 5H2032% nmagnesi um

st earat e740. 23 3- 2MB6AI 2( OH) 16C03- 5H203gA) Baysil one G| GPW40. 44 2233*

*Manuf act ur eheenfEafiayer Silicones 10 -21 Patent Clainms 1. Pol yurethane urea

fibres with i ncreased resistance to chlorine and consisting of at |east

85% segnent ed pol yur et hane urea, wherein the pol yurethane urea fibres

contain 0.0% to Palgurathang wea fibrge Mjthdpareagediresiydnast il chloriee andh cpaistingef zrieast

hydrotal cite of 2 g@gg I ) 2+ 2A' xLn" mH20
wherein M2+ 10 dg%gtse n%g g%%hgu%% ’ V&%rrl%(l-‘gﬁs(e %@%ﬁ% %‘f‘vfllibﬁas Qrﬁ]eamvéiﬁgehocy
n fromthe |ist tOwphifingy@htided hydralalcite, iBparticud32drbAkRe bR Zenera$ fdrinGlat B,
acetate or oxalate, in particular O+, F, d-, BY, Silicate, acetate or

oxal at e, . 0<x 0.5 and 0 <nx .
'5 - - 1\4;_3 A1, (OH),A’, ;" mH,0 (1),

wherein
M?*  denotes magnesium,

A’ denotes an anion haviné the valency n from the list comprising OH", F', CT,
Br, CO,*, SO,r, HPO,*, silicate, acetate or oxalate, in particular OH', F,

10 CI', Br’, Silicate, acetate or oxalate,
0<x=<0.5and
0<m<1
or hydrotalcite of the formula (2)
Mg, Al,(OH)(AY)y, WH,O (2)

15 wherein 0.20 <y <0.35, u is a number from 1 to 10, w 1s a number from { to 20 and A% is

an anion from the list CO,>, SO,* or HPO,”, in particular CO,%,

characterised in that the hydrotalcites are coated with (.2 to 15 wt.% of a metal fatty acid

salt.

2. Polyurethane urea fibres according to claim 1, characterised in that the amount of the
20 hydrotalcite coated with metal fatty acid salt that is contained in finely divided form in the
polyurethane urea fibres is 0.05 wt.% to 10 wt.%., preferably 0.5 wt% to 8 wt.%,
particularly preferably 1.5 wt.% to 7 wt.% and most particularly preferably 2 wt.% to
5 wt.%, referred to the weight of the fibres.

3 Polyurethane urea fibres according to claim 1 or 2, characterised in that the hydrotalcites

25 are those of the formulae (3) or (4):

MgsAl,(OH);6(A>)-wH,0 (3%



“or hydrotalcite of the formula (2) MJl_yAly(OH) " (A2-)y, 2. wH0 (2) 15
wherein 0.20 <y <0.35, uis a nunber from1l to 10, wis a nunber fromO
.to 20 and A2- is an anion fromthe list C032 S042- or HPO42-, in
particular C032-, characterised in that.the hydrotalcites are coated with
0.2 to 15 wt.%of a nmetal fatty acid - s&ft. 2. Polyurethane urea fibres
according to claim1, charactheshsgdnhnatpat,dhe amountgyof the 20

hydrotal cite coated with nmetal fatty acid salt that is contained in finely
divided formin the polyurethane urea fibres is 0.05 wt.%to 10 wt. %,
preferably 0.5 wihWhithhAgang wdgve theymeanings aiverjabeve dpramiia/ (2l 5 wt. % to 7 w. %
and nost particularly preferably 2 wt.%to 5 w.% referred to the weight

of the fibrgs. 3p Qf'e%%eeﬁrlgﬁﬁﬁreyﬁﬁﬁrdﬁﬂgbtﬁ%ﬁmﬂgg%ﬂc@isé@?(\t%lﬂietﬂ% ﬂycf?cgtflgiges &

characterised in that the hydrotalcites 25 are those o or mu
or (4): M6A12( Ottt upd® EBYr(6Mg4A 12 (OH)i 2( A2-) wH20 i n which A2" and
w have the neani ngs given above in formula (2). 4. Polyurethane urea fibres

according to claim3, character it hat hydgotal cites are those of
the for rr%l ae (5) or (6): M6A 1@?%%6&%6@3% I\/g%@lZ(O—I)lZCO:S%HZO . 5.
Pol yur et hane urea fibres according to clains 1 to 4, characterised in that

the metal fatty acid salts forMggeatiOn), Coe4tiydr ot gbcites are used in an
anount of 0.2 to 15 w. % referred to the weight of the hydrotalcite,

preferably in an_anmount of 0.3 to 12 wt.% and particularly 10 preferably
b S o8 w0 6PIPGE PR Ted P S6 T b Gt i SFoE e dp it Begeeid 120y
characterised i nadidadts th@ostRizahe KyAtdidicited aleths&Bibtan lafo@ft 0R0BE 36 w89 REHEM o
frommain groups | to Il of the Periodic System or zinc, and the fatty

acid is a saturathedesht phidahydratelstie. Peafergblué] & apant eldhi i Rswet apé aaticdartyo
at nost 1930 car beRrala®s aNdwid. particular is nonofunctional or
bi functional. 15 7. Pdl yurethane urea fibres according to claim6,

characterised in that the netal fatty acid salt
6. Polyurethane urea fibres according to claims 1 to 5, characterised in that the metal fatty

acid salt is of a metal selected from main groups I to III of the Periodic System, or zinc,
and the fatty acid is a saturated or unsaturated fatty acid that contains at least 6 to at most

30 carbon atoms and in particular is monofunctional or bifunctional.

15 7. Polyurethane urea fibres according to claim 6, characterised in that the metal fatty acid salt
is selected from the list: lithium, magnesium, calcium, aluminium and zinc salts of oleic,
palmitic or stearic acid, preferably magnesium stearate, calcium stearate or aluminium

stearate, particularly preferably magnesium stearate.

8. Polyurethane urea fibres according to claims 1 to 7, characterised in that the hydrotalcite
20 coated with metal fatty acid salt has a mean diameter (numerical mean) of at most 5 um,
preferably at most 3 pm, particularly preferably at most 2 um, and most particularly

preferably at most 1 pm.

9. Process for the production of polyurethane urea fibres, in particular a polyurethane urea

fibre according to one of claims 1 to 8, in which a long-chain synthetic polymer contaiming

25 at least 85% segmented polyurethane is dissolved in an organic solvent, for example
dimethylacetamide, dimethylfofmamide or dimethylsulfoxide, in an amount of 20 to

50 wt.% with reference to the polyurethane urea composition, preferably in an amount of

25 to 45 wt.% with respect to the polyurethane urea composition, and this solution is then

spun through spinnerets by the dry or wet spinning process into filaments, characterised in

30 that an hydrotalcite coated with a metal fatty acid salt is added in an amount of 0.05 wt.%



"is selected fromthe list: lithium magnesium calcium alum nium and zinc
salts of oleic, palmtic or stearic acid, preferably magnesi um stearate,
.calciumstearate or alum nium stearate, particularly preferably nagnesium
stearate. 8. Polyurethane urea fibres qggording toclainmns | to 7,

characterised in that the hydrotalcite 20 coated with metal fatty acid

salt has a mean g RRI% préfBdbB b eRbuliBAN) w2, Bl3 Wﬁ}paﬁicmarl?E)Feffcgilﬁybﬁryar@&unt
most 3 m particularly preferably at nost 2 m and nost particularly
preferably at nosgt!.f wh% & 7 pitycesismess partipidarbr prafseablyom wiowpbplmelhenewifiea
fibres, in parti r e.ur fibre cor gi : one...of ai s
| 10 8, in ahi ch S PR L RS R, BLEARET A b Be R oft 07
segrment ed pol yur éistnbnted withditlsesfilbmends ard/oann Gieddament sofavent , f or exanpl e

di met hyl acet am de, di net hyl formam de or di net hyl sul foxi de, in an anount of

20 to 5 % wi.t h.reference. .t h ol yur et hane urea, conpasition,

pref erab yWitl?i a\#r‘éx eu%‘fogﬁfm p%c@gtkﬂgwgf’. léos\ﬁfyt% V?Oé'glﬁeﬁrt(’d‘fc(?g?ﬂ%g %‘8 PO PSR e
urea conposi ti onureafibrel Bicdrdsy taton®BS tisindshew 8, sRMHNMOKE R iGRyRAGalas Mred he
dry or wet spinning praocess into filanments, characterised in 30 that an
hydrot al cite coat'h 2npPelensda@oEsiTr POy el fhagsani/er Wy aefuiahibas ah anhvods
0.05 wm.%-23- tgull Won?e preferably an anmpunt of 0.5 wt.%to 8 wt.%
particularly preferably an amount of 1.5 wt.%to 7 w.% and nost
particularly preferably an anount of 2 wt.%to 5 w.% referred to the

wei ght of the pol yurethane urea fibre, to the spinning solution and is
distributed within the filanments and/or on the filanment surface. 5 10.
Textil e goods, in particular knitwear, hosiery or wovens, produced using

t he pol yurethane wurea fibres according to one of clains 1 to 8, preferably
m xed with synthetic hard fibres such as pol yam de, pol yester or
polyacrylic fibres and/or with natural fibres such as wool, silk or

cotton.



