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4 1 Process for the production of polyurethane urea fibers by including a
conbi nation of of dineth |siloxane al koxyl ated pol ydi net hyl si | oxane and a
fatty acid salt in the spinning solution 5 The invention relates to a wet
spinning or dry spinning process, especially a dry spinning process, for

t he production of polyurethane urea fibers, in which there are added to

t he pol yuret hane urea conposition, prior to spinning, from0.1to 5 w.%
pol ydi net hyl si | oxane having a viscosity of-from2 to 20 ¢St (25C), fromO0.1
to 5 wt.% al koxyl at ed pol ydi net hyl si | oxane havi ng a nunber average

nol ecul ar 10 wei ght of less than 30,000 g/nol. and a viscosity of from 10
to 5000 cSt (P2bEdss £ord thé rproddcfidn t 6f ourdhdhedutat thibeasi By SRkludiyy - 0

based on the pol yurethanpe urea fibers). Background o e |nven Ion astic
pol yur et hane <apbinations of palvdimethylsilaxana, allcoilated ipolydime ,

conposed to tf%ﬁggglhesqjt lﬁfth@&nlhﬁgg gﬁ ot - %of segrrent ed poI yuret hanes based
on, for and/ or pol ycarbonates and aronmatic
and/ or al i phat ic diisocyanates. Pol yurethane urea fibers are usually
produce% by ﬁﬁgnnln solutions in accordance with the nelt splnnlng]y
process;” t he "Bt 5P Iﬁﬁufﬁﬁteﬁrta&eg@t SPINNING -G Y APIBAING REOCEYSy CEsiCHMY iy

process. Sui t t eSS are

pol ar sol ven%@mﬁ%1 gﬁb%%p f%#l-fé k IB@%(?\Q? fﬂ; %{ﬁé%(g)?ﬁg%sd& ‘Q#{@ﬁ ere are

met hyl pyr r ol adidedetoahel popzruea‘thaambirya c@knmmﬂmﬁ aciet acnklﬁiﬁmn§uﬁbm8£mll RBISNgt. %
processes ar escrlb for exanple, .in Polyurethan-El ast omerfasem H.

Gall and M R%Jéfg%ethﬂs &#Re thayigera Mspemycef ompd g 3P i 4RAE C)Edom &1 ©ert el
Carl Hanser oAg S 679 to 694. 25 Pol.,yurethane
urea fibers y i /ﬁl alkg lst angélﬁ&ﬁﬁﬁﬂg&%%i es%gﬁﬁlgpr oRSTRT e ERE MY y i n
conbi nati on Weight bf Igbs theﬁBOJOIOOg/ﬁl@lr 88ba viWbsitg df Frobh &6 tPS0Dt AN G I¥E), and

conbi nati on of )
from 0.01 to 3 wt.% of a fatty acid salt (wt.% based on the polyurethane urea fibers).

Background of the invention
Elastic polyurethane urea fibers are to be understood as being fibers which are
15 composed to the extent of at least 85 wt.% of segmented polyurethanes based on, for
example, polyethers, polyesters and/or polycarbonates and aromatic and/or aliphatic
diisocyanates. Polyurethane urea fibers are usually produced by spinning solutions
in accordance with the melt spinning process, the wet spinning process or,
preferably, the dry spinning process. Suitable solvents for the wet and dry spinning
20 process are polar solvents, e.g. dimethyl sulfoxide, dimethylformamide, N-
methylpyrrolidone and, preferably, dimethylacetamide. Such spinning processes are
described, for example, in Polyurethan-Elastomerfasemn, H. Gall and M. Kausch in
Kunststoff-Handbuch 7, Polyurethane, Ed.: G. Oertel, Carl Hanser Verlag Munich
Vienna, 1993, pages 679 to 694.
25
Polyurethane urea fibers exhibit outstanding elasticity and pronounced extensibility
in combination with high restoring forces. Owing to that outstanding combination of
properties, they are widely used in the clothing sector. The most important field of
use of such fibers is the elasticizing function for linen, corsetry and sportswear, such
30 as, for example, bathing suits and bathing trunks, as well as use in garter welts for
hosiery, socks, elastic bands or diapers.




* properties, they are widely used in the clothing sector. The npbst inportant
field of wuse of such fibers is the elasticizing function for |inen,

. corsetry and sportswear, such 30 as, for exanple, bathing suits and bat hi ng
trunks, as well as use in garter welts for hosiery, socks, elastic bands
or diapers. -2 The econony of the production of polyurethane urea fibers is
determ ned in a decisive manner by the spinning process. In the dry

spi nning process, for exanple, the highlg-viscous spinning solution is fed
to the heated spinning shaft, filtered and 5 pressed through nmultihole
nozzl es, the solvent rapidly evaporating as a result of hot spinning air
that is supplied. The finished individual filanments are bundl ed toget her

in the spinning shaft - according to the desired denier - to forma yam and
bonded toget hles ebynceny wif shé rpgodﬂletibmeaf tiljurethnge Virdat fBdrk Yis ndet@idednBinh
thread. Afinishing oil C%ﬂ plied. The finished thread is finally
wound ont o bo‘i)eﬁllsﬁ‘ée mapner by iéplﬁﬁlr’?ﬁé?mce&s ABOh G EXkSPEIHRE BFRCCEh ferRKamplsy;

exanpl e, can e YRGS § sd 10 s ko t};eglemgéﬁ?m s%aﬁcgi%%% 0% that

pol yur et hane urea f1ber production process 1s depen ecrsive
manner oh t h@rsmédmug}hmmﬂn}mﬂb hdveles hihe adlviest mpldl}denpbmuhgas hebdultof Hot 15

t hat d th | ut t
Leo hrah. T At SRR s iR RS Cg b REIOAB e ERGER BT O
therefore be igghs @ﬁLﬁﬁl%EQhﬁﬂf'atachrﬁh?E’cB $hé el dRREPTR, ﬁ f E?deéffd' NQqbhe

spi nning process. 1f blocking nevertheless “occurs, e spinning process
must be int ertﬂﬁ@h@‘cby hwistiog dav1ca$<e fortthe vyntlellllgl rambfﬂ:lnaentetbmadm}t fiidsifingi at ed

th t h, d t 20 | at
to the econom! Co iheunifiefed Bheinista heshe oA crabahCR . boRb B gy
llevel  1(r oughitier, B 0ENALAShERGESHBr eddm 10 8RBe ??&cﬁxc%ﬁ@ﬂﬁ@ﬂﬁﬁ%ﬂ he

spi nni ng process, polyurethane urea fibers that are noft within
speci ficati orﬁlm?ntbe obtained. Products that do not conply with the
specification are renoved, and the econony is reduced.

The economy of that polyurethane urea fiber production process is dependent in a
decisive manner on the speed with which the thread is wound onto the bobbin. If

15 that speed is high, the throughput of spinning solution per spinneret is also high. The
spinning solution or additives contained therein should therefore be so selected that
filters do not become blocked during the spinning process. If blocking nevertheless
occurs, the spinning process must be interrupted. In such a case, the yield and the
economy, associated therewith, is reduced. A second, equally important parameter in

20 relation to the economy is the achievemnent of textile thread data at a constant level
throughout the spinning process. If thread data change during the spinning process,
polyurethane urea fibers that are not within the specification may be obtained.
Products that do not comply with the specification are removed, and the economy is
reduced.

25
The object of this invention is to permit the production of polyurethane urea fibers
with constant textile thread data over the entire spinning process and with increased

productivity.

30 Summary of the invention



* 25 The object of this invention is to pernit the production of polyurethane
urea fibers wth constant textile thread data over the entire spinning

- process and with increased productivity. 30 Summary of the invention 3 It
has been found, surprisingly, that this object can be achieved by adding to
the solution of the pol yurethane urea conposition, prior to spinning, a
m xture of from 0.1 to 5 w. % pol ydi net hyl si | oxane (PDVS) having a
viscosity of from2 to 20 cSt (250, frem0.1 to 5 wt. % al koxyl at ed
pol ydi net hyl si | oxane having a nolar mass 5 (nunber average) of |ess than
30,000 g/mol. and a viscosity of from10 to 5000 cSt (25C), and from 0.01

to S wt. % fatkhadbkoh Silid, 6ipridinbRs Btht s difec Qb BEELARDEY W SRairly BEf,S) and
then carrying out the spinning process. The'inclusion of pure _
pol ydi nnet hy| ssilutagiehe polyotephane tunemenmopasitioni blﬁ'm ®ppiiing 331318({21@!5%&&151\,; i ?]
known in principle. It | escrihed, f nple, in DE-A , ic
descri bespt hQ&LE%SJ&%&HfY@?maﬁ%a@W@g é?@gb"é’glgaq VISERSHHi A dTomm 8d@|§§ Gt h

th introd [ ie tane
Hibers, 11 aone Y oo D o O e S B B BT ves
as flow J npr duember &¥SragendLhess thpe SOf00ay/moh add @ A3scb4ify af HEmMENoI 5008 dshe

i ncl usi on of (é#‘l jcone oil in the 15 spinni ngbsol ution. Neither docunent
f

makes any re e g Bl tod whYoktippcid sa ‘éb%d?asﬁbﬁibm@atoﬂmetbﬁnmbsf
havi n arti rii i e i.nni ng solution. The inclusion o
anyl s?l gxane%@?ﬁ%%&&%ﬁ%ﬁ&ﬂﬁg@ﬁfm ®®PF's in the spinning solution,

which is not the subject of the invention, is also known from specification

20 DE-AS 1 469 452, The inclusion in the spinning solution of a conbination
of pol ydi met hPEsitelisigReol Rargi pRjydimetaduloxese & pohowstbmet uregofber Spig@ERC) and

?tzgcc’;(y! ﬁf g?d es?ﬁ!(tiéﬂé kS 8ﬁﬂaﬁehﬁviis Qﬁs&ib\éh,sfogséx%pﬂet i T2 449 51159 cSt
which describes the production of elastanes by a special spinning process with the
introduction of superheated steam to produce coarse denier elastane fibers. Silicone
olls are mentioned therein among other possible additives as flow improvers. US
patent specification 4 973 647 also mentions the inclusion of silicone oil in the

15 spinning solution. Neither document makes any reference to the inclusion of a

special combination of oils having particular properties in the spinning solution.

The inclusion of amylsiloxane-modified polydimethylsiloxane oils in the spinning
solution, which is not the subject of the invention, is also known from specification

20 DE-AS 1 469 452.

The inclusion in the spinning solution of a combination of polydimethylsiloxane
having a viscosity of from 50 to 300 cSt (25°C) and ethoxylated
polydimethylsiloxane having a viscosity of from 20 to 150 ¢St (25°C) in order to
25 produce polyurethane urea fibers is mentioned in specification EP 643 159,
However, the inclusion of the mixture recommended in that application in the
spinning solution leads to a reduction in the effectiveness of the anti-adhesion agent,
e.g. magnesium stearate. In order to establish the necessary adhesion for the
processing of the polyurethane urea fibers to, for example, textile fabrics, it is
30 necessary to include an additional, i.e. an increased, amount of anti-adhesion agent

in the fiber spinning solution. An increased amount of anti-adhesion agent, e.g.



-

25 produce pol yurethane urea fibers is nentioned in specification EP 643
159. However, the inclusion of the m xture reconmended in that application
in the spinni.ng solution leads to a reduction in the effectiveness of the
anti - adhesi on agent, e.g. nagnesium stearate. In order to establish the
necessary adhesion for the processing of the polyurethane urea fibers to,
for exanple, textile fabrics, it is 30 necessary to include an additional,
i.e. an increased, anount of -anti-adhesioh-agent in the fiber spinning
solution. An increased anmount of anti-adhesion agent, e.g. -4 nagnesium
stearate, leads to a shortening of the useful lives of filters in the
Spinni ng  proggsfesith B1BarkR, (B8] t%aa%%?@;kiﬂgErﬂﬁ-usé@a?li%%'d?'ﬂl{%% ANBE Giinibd
interrupted, with a loss of yield, for The necessary premature tilte
exchange. Furprhesssoreng tohecneasct! biackinge Thensmnniad pravetshe ipplipteditviena tan, in
dependence OQ#IL”EH%Bd %e erature, lead _to 5 aggl oneration of nagnesium
stearat e bef oV’ 5ddi P ofF DECEHEY JBFYANE: ALRE etrieRze c BiEmere fhe apxiuse t he

Spi nni NG pr 0GeesmmARded ih e AdpliRdtidn&n 2 HPERIALESH LB Lind i er QYR 1l 1B, the

ef fectiveness of magnesium stearate as an anti-adhesion agent can change.
As the sbi nniagglomeaseieas of onegnesies), steanatd befodmtadditiongto tthpsliyorethananurehange

over time. Palyuretha rea fibers that are not w.thin the specification
are then 10 reHBVE! OF&%&?% PEIRE, BIOSESSoAS Afepit \é\hhé’cﬂ%iqnb‘?{a‘ieﬁ that dpr0  That

publication rekesime)ehed effestRia@stdl hidebiaht stthiale dshgh YhPS@Sdsioh Yent R .
pol ydi net hyl si | oxane used nmust not be below 50 ¢St (25C). By the 1 nclusion

accor di ng t o “hRRes d\sethei spHngig progesstaontnuss, textleydiitaet. fyddhisionacen (HADLE)

having a vis ity 0 to 2Q..cSt 5C al koxyl at ed .

pol ydi et hyl ??’?%E%élﬁefpﬁ%&r%‘%g Vied 3'8’8% S}lgéﬁf F DRI, e 5860 168ton F8hems and
a fattyl(aci d redbted i 4 bemplek RPeMboSOkidh b @8ductibe iR DRYE - TRNPIVINEGHon makes

di sadvantages relating to the econony of the pol yurethane urea fi ber

product i on d&orsterdee te thetaet thfphe riaedsitr Sthapolydinethydsiloxane used must not
ol att ane. t hr SsGSRySAERRERCCY BB S Soriine BF ityeRips of 3 pEvugt ol
li kewi se knopwglydsfehyRilbiine (FEMSY thaviRg 57 vid8si® B Atord P2 43 JfGsy (Hdoc) The
alkoxylated polydimethylsiloxane having a viscosity of from 10 to 5000 ¢St (25°C)
15 and a fatty acid salt in the spinning solution, the above-mentioned disadvantages

relating to the economy of the polyurethane urea fiber production do not occur.

The application of mixtures of polydimethylsiloxane and polyether-modified PDMS
to the finished spun elastane threads by dipping, spraying or by means of a roller is
20 likewise known (see in this respect JP 57 128 276 or JP 03 146 774). The
application of such finishing oils serves to improve the take-off properties of the
elastane fibers in warping and knitting processes. There is no mention in those
specifications of the inclusion of the mixture in the spinning solution. Likewise,
there is no indication that mixtures, especially those containing the compositions
25 according to the invention, included in the elastane fiber spinning solution can lead

to an improvement in the productivity of the spinning process.

30 Detailed description




application of such finishing oils serves to inprove the take-off
properties of the elastane fibers in warping and knitting processes. There

.is no mention in those specifications of the inclusion of the mxture in

t he spinning solution. Likewise, there is no indication that m xtures,
especially those containing the conpositions 25 according to the invention,
included in the elastane fiber spinning solution can lead to an

i nprovenent in the productivity of the spbnaning process. 30 Detail ed
description -5 The invention provi des pol yuret hane urea fibers,
characterised in that they are conprised of A) from99.7 to 65 wt.%

especial Iy 11 om 99.hibe F6yink cul@s r&f Y, FHOM99 Lo 85
. % pol yur et hane urlea I%o lynse#%lygf&}; om f%erés&\%f{c&?@gésﬁ cti%tln}hf Y#8m 0. 2
t03wt % pasampisedofy preferably from0.3 to 2 w. %

pol ydi net hyl si | oxane having a viscosity of from2 to 20 cSt (25C), 10 O
from0.1 to 5 w.% especially fromO0.2 to 3 w.% particularly preferably

fromO0.3 to 2AM . %oml ggygy{oarﬁgdwp y&?}?%%}gx 0 ndi ng
to the generaly\?orrrulaﬂl) 240 2%5 g@ d%%@@\(“sﬁ{%g@%g(l)

PE 15 wh2rein PE ipeferd )nﬁnnm/% ter&S widd] p)ﬁyurefﬁlaiﬁe ﬁdﬁp&j&a@( eo, ,/ pow) nZ, eo
represents ethylene oxide, 20 po represents propylene oxide and Z is elther

hydrogen or a Cl-C6-al kyl radical,
B) from 0.1 to 5 wt.%, especially from 0.2 to 3 wt.%, particularly preferably

from 0.3 to 2 wt.%, polydimethylsiloxane having a viscosity of from 2 to
20 ¢St (25°C),
10
O) from 0.1 to 5 wt.%, especially from 0.2 to 3 wt.%, particularly preferably
from 03 to 2 wt%, alkoxylated polydimethylsiloxane (PDMS)

corresponding to the general formula (1)

(CH,),SI0O—((CH,),Si0)— (CH;~ lSsO) Si(CH,), (1)
PE

15 wherein
PE is the monovalent radical —CH;-CH;-CH3-O(e0v/pow )z,
eo represents ethylene oxide,

20
po represents propylene oxide and

Z 1s either hydrogen or a C,-Cs-alkyl radical,

25 v and w are integers greater than or equal to 0, wherein v and w are not

simultaneously 0,




25 v and w are integers greater than or equal to 0, wherein v and w are not
sinmultaneously 0, -6 x, y and mare integers greater than or equal to 1,

- which are preferably so selected that the nunber average nol ecul ar wei ght
(nunmber average) of formula (1) does not exceed 30,000 g/nol. and the
viscosity of C is from10 to 5000 cSt (25C), 5 D) from0.01 to 3 w.%
preferably from0.05 to 2 wt.% particularly preferably fromO0.1 to 1.5
Ww.% of a nmetal salt of a saturated or ufmsaturated, nono- or

bi -functional C6-C30 fatty acid, wherein the netal is a netal selected from
the first, second or third main group of the periodic system or is zinc,

10 and E) from 0 tg ghiMn % iRRB&SI ALt LB} Qaﬁiﬂ.t&‘rl, Wi m%g%ié%la\ﬁﬁﬁ s0 1N€

invention al so provides a process for the production’of 1 npr
pol yuret hane 15 urea fselgsied that thtveumbgr aprageimgearnanetiglsipinmmbagaerpelss,

preferably by the dry spinni rocess, b [ i ng the spinning solution,
spi nni ng t he spi nning soglltﬁ?’ii@% (Bu‘gqeﬁg’jloge’é%ﬁﬂﬁ@ﬁ@@ g/rg%lr A gernscesifiseobeheat h
the spinneret by removiiagohhe) GRgUOIRGGssehvent by drying or ina
precipitation bath, finishing and wi nding the threads, which process is

characterised in that the followi ng conponents are added to the 20

pol yur et hane urea sol ution before the solution is spun to form pol yurethane
urea fibers .IﬂB) ld(91 1OPgVE %\/P?Q%ra@é’ptjéﬁl B4tor win'e particylaglygretogably

particularly preferabb) tof 1 904 34t % | ' a aying a
viscosity of from2 to 35 20 c%%t(a%gca%agaﬁ‘dr)%ir%y {ﬁgﬁgﬁvh\}{a&@; ng)ggeéé]': ally

from0.2 to 3 wt. %-flp@tibh@ilﬂsaﬁjo)iatp,r afidrvelteirgin te manaDis3 metaPseldctddh from the
al koxyl ated pol ydlff;rsﬁ:[ she%cl)g !)rot & Er'\nagrlla [g)rl\t/)%)p of the periodic system, or is zinc,

10 and
E) from 0 to 20 wt.%, especially from 0 to 15 wt.%, additives.

The invention also provides a process for the production of improved polyurethane
15 urea fibers by the dry spinning or wet spinning process, preferably by the dry
spinning process, by preparing the spinning solution, spinning the spinning solution
using a spinneret, forming threads beneath the spinneret by removing the spinning
solvent by drying or in a precipitation bath, finishing and winding the threads, which
process is characterised in that the following components are added to the

20 polyurethane urea solution before the solution is spun to form polyurethane urea
fibers:

B) from 0.1 to 5 wt.%, especially from 0.2 to 3 wt.%, particularly preferably
from 0.3 to 2 wt.%, polydimethylsiloxane having a viscosity of from 2 to
25 20 ¢St (25°0),

C) from 0.1 to 5 wt.%, especially from 0.2 to 3 wt.%, particularly preferably
from 03 to 2 wt%, alkoxylated polydimethylsiloxane (PDMS)
corresponding to the general formula (1)



" corresponding to the general fornula (1) 7 (CH3)3SI O ((CH3)2SI O x (CH3
SSOY SI(CH3)3 (1) PE wherein PE is the nonoval ent radi cal

- - CH2- CH2- CH2- O(e0"/ poO,Wn¥Z, 5 Co represents ethyl ene oxide, po represents
propyl ene oxide and 10 Z is either hydrogen or a Cl-C6-al kyl radical, v and
w are integers greater than or equal to O, wherein v and w are not
sinmultaneously 0, 15 x, y and mare integers greater than or equal to 1,
which are preferably so selected that thé-nolecul ar weight (nunber
average) of forrmula (1) does not exceed 30,000 g/nol. and the viscosity of
conponent C) is from10 to 5000 cSt (25C), and 20 D) fromO0.01 to 3 w.%
preferably from0.05 to 2 wt.% particularly preferably fromO0.1 to 1.5
Ww.% of a netal salt of a saturated or unsaturated, nono- or

bi - functional C6-C30 flat:)SERTd(Chifigy @ t(RenPita—Si€Ha),met al (Yel ected from
the first, second or third main group of the pgriodic system or is zinc.
25 Preference is given also to fibers obtainable by the process according
to the invention. 8 The pol yurethane urea fibers according to the

i nventi on contain \m&em

PE is the monovalent radical —CH;-CH;-CH»-O(e0,/poOy ),
€0 represents ethylene oxide,
po represents propylene oxide and

10 z is either hydrogen or a C,-C¢-alky! radical,

v and w arc integers greater than or equal to 0, wherein v and w are not

simultaneously 0,

15 X, y and m are integers greater than or equal to 1, which are preferably so
selected that the molecular weight (number average) of formula (1)
does not exceed 30,000 g/mol. and the viscosity of component C) is
from 10 to 5000 cSt (25°C),

and
20
D) from 0.01 to 3 wt.%, preferably from 0.05 to 2 wt.%, particularly preferably
from 0.1 to 1.5 wt.%, of a metal salt of a saturated or unsaturated, mono- or
bi-functional C¢-Csq fatty acid, wherein the metal is a metal selected from the
first, second or third main group of the periodic system, or is zinc.
25
Preference is given also to fibers obtainable by the process according to the

invention.




" pol ydi net hyl si | oxanes, al koxyl ated pol ydi net hyl si |l oxanes and fatty acid
salts nentioned under B), C and D) in finely dispersed form (donai ns) or
-in dissolved form The domains in the pol yurethane urea fibers have a
|l ength in the longitudinal 5 direction of the filaments of especially |ess
than 24 m preferably less than 18 .tm and particularly preferably |ess
than 15 m The domains in the transverse direction of the filanents have a
size of especially less than 6 m preferably |less than 5 p.m and
particularly preferably I ess than 4 p.m The pol yurethane urea fibers
according to the invention consist of segnmented pol yurethane urea

pol yners. TheTiol yoRusthiave ks afl%@ﬂ”eigcoﬁﬁﬁg"qd”?le that ﬂi@ teo@% tdey
bl Te

consist of "crystalline" and "anorphous” ocks (so-cal hard segirent s

and soft segrisiydmethphalopanepy raitdxaiated medy Gonthglsilokons and! tibey palid uagts hane

urea fibers c b rod es | al froma linear, hono- or. cQ-pol ymner

each havi ng arﬁ%r}t/t@ﬁggi(@m?g“%f&}pmﬁﬁﬁ i H‘eh%ffhﬂ disperspd TorpY (omansy og 18 dissplved| ar

vei ght (nunbeforaVer@dehaiat if HhePoliRGhR GeP8LeAMRle « | Ibixﬁﬁleggh%lﬁfdﬂﬁﬁ

diol s, polyester_dlo}s, 1olyester am de diols, polycarbonate diols, or of
theelt

a mxture or dfeciepo gmerts off aspegratiydess Thay2apm, akeferablydsedtham 181gani ¢
di i socyanates, ,wth jch the polyneric diols are reacted to form
termnal |y i <8¢ \PaHLL -@V&{Eﬁﬂfﬁg’%ﬁsiaggﬁd|5yﬁ%-r£l}e dTppias Bnthe densierse diregtens of

di fferent 20 digamn in e W Lh ich_the term nall

i socyanat e-ft?(ri:cﬂt%ingna ”?s;l%ag’% Sr;l)zn@e&r(fts&g?cg&?yel@féﬁ %ﬁn \t%*c}*%? Y 1%5835%¥ $M The

descri bed reaal peArRuRKS éﬂ%ﬁbl}éﬂe%&héﬂ 8400 Ythe pBIyARhR re L RS aéc%'rdﬁﬁghi . iUC h
[ i ke.

as di nmet hyl acet am de, met hyl f or mam de, N-ret'hyl pyrrolidone or t
The 25 prepairthg ingantén ¢ansist absdgmented ppanmetbarfouurcs polyaierprThpaiojyreers haan al so

be carrjped out__in fh |t .. For the preparatjon,of termnal y

i socyanfao'?e- f énsce fngﬁaft?%ﬁrﬁbfhf%sl’ L sgy Ea}eya‘foglﬁlsbBESF%’Ftéﬁmrﬁno and ¢ 2FOIRAOYE e r

di ol s and/ or bpseky edoheilled hddseliente ARd Bett sdxmomtshh diols that contain 30
tertiary am no groups. N Al kyl-N, N-bi s-hydroxyal kyl am nes, for exanple, are
especially suitable. Exanples of conmponents which may be nentioned here

i ncl ude: The polyurethane urea composition and the polyurethane urea fibers can be

produced especially from a linear homo- or co-polymer each having a hydroxy
15 group at the end of the molecule and a molecular weight (number average) of from
600 to 6000 g/mol., such as polyether diols, polyester diols, polyester amide diols,
polycarbonate diols, or of a mixture or of copolymers of that group. They are also
based on organic diisocyanates, with which the polymeric diols are reacted to form
terminally isocyanate-functional prepolymers, and diamines or mixtures of different
20 diamines as chain extenders, with which the terminally isocyanate-functional

prepolymers are reacted to form high polymers.

The described reactions are usually carried out in an inert polar solvent, such as
dimethylacetamide, dimethylformamide, N-methylpyrrolidone or the like. The
25 preparation of terminally isocyanate-functional prepolymers can also be carried out

in the melt.

For the preparation of terminal isocyanate-functional prepolymers it is also possible
to use polyester diols and/or polyether diols in combination with diols that contain
30 tertiary amino groups. N-Alkyl-N,N-bis-hydroxyalkylamines, for example, are

especially suitable. Examples of components which may be mentioned here include:



"9 4-tert.-butyl-3-aza- 2, 6- hept anedi ol , 4-nethyl -4-aza-2, 6- hept anedi ol ,
3-ethyl -3-aza- 1, 5-pentanediol, 2-ethyl-2-dim

- et hyl am nonet hyl -1, 3-propanediol, 4-tert.-pentyl-4- aza-2, 6-heptanediol,
3-cycl ohexyl - 3-aza- 1, 5- pent anedi ol , 3-net hyl -3-aza-1,5 5 pentanedi ol
3-tert.-butyl nethyl -3-aza-1, 5- pentanedi ol and 3-tert.-pentyl-3-aza-1, 5-

pent anedi ol . Exanpl es of organic diisocyanates include

4, 4' -di cycl ohexyl net hane diisocyanate, +i%ephorone diisocyanate and

4, 4' - di phenyl net hane dii socyanate. Exanples of 10 di am nes include

et hyl enedi am ne, 1, 2-propanedi am ne, 2-nethyl -1, 5-di am no- pentane,

i sophor onedi am ne, 1, 3-di am nocycl ohexane, 1-nethyl -2, 4-di am nocycl o-
hexane and 1, 2-di am nocycl ohexane. The desired nol ecul ar wei ght can be

est abl i shed brtetsibutyl3-azeed.¢-heptenadiol of4-mothyhiianes, telscptirailivlt Srathyidtom: e. g.
di et hyl am ne,; di | amd r, ethanol am.ne rj t he chain extensiaon. The
chain 15 ext%%’?@%ﬂ?ﬁ%%P?eﬁ%Hsﬁgn%ﬁ?ﬁF&ﬂ”%ﬂgﬁagg%GXEB%ﬁa LG 4agent .
The pol yur et hane aihgRatddislf S 8aRcloReR BPALA0 BeaRtAidd t 8 REAGIESSLS) ¥hi ch
are known in principle, such as, for exanple, according to those descri bed
in spectficdentngdios Dtegrouyimethyls3-3z09,5-peamnedisl 3ndi 38ei1fenty)S-3za553- 290
and US 20 3 %ggnﬁﬁgland in specification WD 9 309 174. The pol yur et hane
urea fibers dccor ing to the invention can be used in the production of

el astic fabrics, knitted goods, hosiery and other textile products. The

invention also provides that use. 25 In accordance with the process
accordi ng t o B¥3Episheineigarc disecysprtesiinetideyd. 4 diepciotexylnmihang disvivoatsi ty of

from2 to 20 Cly::l.S.. | oduced,,i;.a congentration of rom0.1 1o 5
ot 5% the al KSRIPSERGUTy A I S iR RRORR HiseRParpcn ESERbRS ks
aver age)0 of ldgssinthaincBde 080Gy BhedhminNd] 2-prosdnediatiincdf 2 aRy1105 pinfi80 ¢St
30 (25C) is introduced in a concentration of fromO0.1 to 5.0 w.% and the
metal salt ofPentane, isophoronediamine, 1,3-diaminocyclohexane, 1-methyl-2,4-diaminocyclo-
hexane and 1,2-diaminocyclohexane. The desired molecular weight can be
established by using a small amount of menoamines as chain terminator, €.g.

diethylamine, dibutylamine or ethanolamine, during the chain extension. The chain

15 extension itself can be carried out using CO; as retarding agent.

The polyurethane urea fibers can be prepared according to processes which are

known in prnciple, such as, for example, according to those described in

specifications US 2 929 804, US 3 097 192, US 3 428 711, US 3 553 290 and US
20 3 555 115 and in specification WO 9 309 174,

The polyurethane urea fibers according to the invention can be used in the
production of elastic fabrics, knitted goods, hosiery and other textile products. The
invention also provides that use.
25
In accordance with the process according to the invention, the polydimethylsiloxane
having a viscosity of from 2 to 20 ¢St (25°C) is introduced in a concentration of
from 0.1 to 5 wt.%, the alkoxylated polydimethylsiloxane having a molar mass
(number average) of less than 30,000 g/mol. and a viscosity of from 10 to 5000 ¢St
30 (25°C) is introduced in a concentration of from 0.1 to 5.0 wt.%, and the metal salt of
a fatty acid is introduced in a concentration of from 0.01 to 3.0 wt.%, based on the



“a fatty acid is introduced in a concentration of from0.01 to 3.0 w.%
based on the - 10 pol yurethane urea fibers. The weight ratio of

- pol ydi et hyl si | oxane to al koxyl ated pol ydi nethyl siloxane in the finished
phase is preferably 2:1 to 1:2 after adjustnent of the sub-conponents B),
C and D). The weight ratio of polydinethylsiloxane to fatty acid salt in
the finished phase is preferably 2:1 to 1:2. The data relating to 5
concentrations nean the content of oil ordOfatty acid salt in the finished
spun el astane filanent. The oils and the fatty acid salt can be added to
t he pol yurethane urea conposition before the production of polyurethane

urea fibers giolanythdesimeeditpad. Mhei weigheralio qrReAEseny1MoxiteoCARPOgAEE ON.
For exanple, the, oils and the fatty acid salt can be added in the form of
a sol ution t&%@@fﬂ%@ﬂ{*% 185k¢ Epishedphasadppisdiraly 351 bt hdraftea ddiusiovess
During process J 1 i r iniected. into
t he pol yner ggitﬂu?f%ﬁsci%gﬁegg% jrf%jaa?lla\r/be)[ ?@Qtﬁg%ﬁcgoﬁ%@%ﬁ&%@@& PLOTHL

i ncor por at i orfaity atidesalti instharfthisifed tthesd &t prefeaatilg 25Bké 1:2)tThet fta polang @ hane
urea conrposition is preferably carrjied out with the aid of a stock

for mul at on, PRESHHRERNS P Gp contgpipiaikbor fatty goid spld iz Hetfinished gpump elestane
together w tixghlkgr spinning auxiliaries, in the solvent, e.g.

di met hyl acet am de. The stock fornulation is then mxed with the spinning
solution by neans of a dynam c or static m xer. The concentration of the 20

two sili i | f the fatty acjd salt together in th t ock
Formil ati o S6I0Er B s Hbered st 52 o tohoBo berabamriEcn RyBrSihne
urea fibers acpré RO REARUEE b pOPULBRNE OFHA tigas %Piaﬂﬂi&giré&!sﬁbﬁﬁtoﬁl iy the

wet spinning or dry sglnnlng process, preferably by the dry spinning
processt0 25 PrasessingpbhgcempeyitioheFor omemie, phebbs aid thehfatte aaid sabcddani shual

denier of fr 0. t 280 dt ex, ..-The indivj.dual. deni ers can be produced in
the form of (rargarlle(])df} glr?eélo g ord SPIrualﬁ{lﬁﬁlat F?lﬁl%ﬁna TP R 08 SBﬂ?‘FgF’QPi?f(g)Otg?ﬁ f or
exanpl e, froaidiflvéso DO Goadessieedh fib&d] mbdeal teame!hRbl aih & ihfletddGay NY

the spinning shaft, the fibers nmay be provided
the polymer solution upstream relative to the fiber spinnerets.

15 The incorporation of the oils and of the fatty acid salt into the polyurethane urea
composition is preferably carried out with the aid of a stock formulation, in which
the oils and the fatty acid salt are dispersed, together with other spinning auxiliaries,
in the solvent, e.g. dimethylacetamide. The stock formulation is then mixed with the
spinning solution by means of a dynamic or static mixer. The concentration of the

20 two silicone oils and of the fatty acid salt together in the common stock formulation

solution is preferably from 10 to 25 wt.%.

The polyurethane urea fibers are then produced from the resulting spinning solution
by the wet spinning or dry spinning process, preferably by the dry spinning process.

25 Fibers produced by the process preferably have an individual denier of from 10 to
1280 dtex. The individual deniers can be produced in the form of monofilaments or
from multifilament fibers consisting of, for example, from 2 to 200 coalesced
individual capillaries. After leaving the spinning shaft, the fibers may be provided
with an external finish.

30




"with an external finish. 30 -11 Suitable fatty acid salts D) within the
scope of the invention are those whose netal 1is a netal of the first to

- third main groups of the periodic system or is zinc. The fatty acids are
saturated or unsaturated, are conposed of at |east six and not nore than
30 carbon atons and are nono- or bi-functional. The fatty acid salts
according 5 to the invention are especially |lithium nmagnesium calcium
alum num and zinc salts of oleic, palm-tlilc or stearic acid, particularly
preferably magnesi um stearate, calciumstearate or alum num stearate. The
pol yur et hane urea conpositions or polyurethane urea fibers according to the

10 inventi on Suimblcfatdy bberafs @Tvﬁﬁﬂn GRNdcabd oftheddiirtion @Se Eosd@hysd ﬁ%{a'i‘g
agents, fillers, antl oxi dants, dyes, pignents, staining agents, and

stabilizers agadinsel Abke Tist ghthird vains graves pbthe peniodic systeoptr s minagThat er |

chemcal fib chl or i, nat dr oc rbons, and
agai nst vapo?éﬁ}g%gaﬂxa&gsi es{%of ﬁglﬁaitegfaﬁfescwsgil zgg f?efét?/ |nﬁgfn°ﬁ‘=éat
light or W rthmmbnbommmmmé h#@bS of hiofihEthal e Fa aélh%a1$§ Sdchifhd ¥
hi ndered. phenol s, . HATS stabilizers (hindered amine |ight stabilizer);

triazines, beéAABDHRIFBRRR 2% snseialitlit |reagnesiga plcam oflupiigure rind  zma
Exanpl o5 of dago0heRE bR AR dcE: pc Ay bR BBl S8 e

Exanpl es of dyes are a I spersion” an

bri ght eni ng aglenins stekbatnql ahanipimsdiedpate zer s agai nst degradati on of the
fibers by chlorine or chlorine-containing water are zinc oxi de, nmagnesi um
oxi de, cal cium nagnesi um carbonates, cal ci um nmagnesi um hydroxy car bonat es

or magnesi umrhalgaih ey ql‘éﬂ% Qﬁﬁﬂg §§ i’prclaﬁﬁiﬁegﬁ%n%l i %(g{so%c%:pc ﬁOdI Snt ai n

mentioned stabil'iZers can al so 'be use or m of
an orgadi c onn\lenmmgamduccrbﬁ:k:raﬁgam 2 agedih as Idditivavenddloterig fxplsafingd, i n
greater detail Cliow by neans of Exanpl es, which do
antioxidants, dyes, pigments, staining agents, and stabilizers against heat, light, UV
radiation, chlorine-containing water, chemical fiber-cleaning agents, especially

chlorinated hydrocarbons, and against vapors.

15 Examples of antioxidants and stabilizers against heat, light or UV radiation are
stabilizers from the group of the sterically hindered phenols, HALS stabilizers
(hindered amine light stabilizer), triazines, benzophenones and benzotriazoles.
Examples of pigments and delustering agents are titamium dioxide, zinc oxide and
barium sulfate. Examples of dyes are acid dyes, dispersion and pigment dyes and

20 optical brightening agents. Examples of stabilizers against degradation of the fibers
by chlorine or chlorine-containing water are zinc oxide, magnesium oxide, calcium-
magnesium carbonates, calcium-magnesium hydroxy carbonates or magnesium-
aluminum hydroxycarbonates, especially hydrotalcite. The mentioned stabilizers can
also be used in the form of mixtures and contain an organic or inorganic coating

25 agent.

The invention is explained in greater detail below by means of Examples, which do

not, however, represent any limitation of the invention.




" not, however, represent any linmtation of the invention. -12 Exanples: The
pol yur et hane urea solution used for the followi ng Exanples is prepared in

- accordance with the followi ng procedure: 5 In all the Exanpl es,

pol yur et hane urea conpositions are prepared froma polyester diol having a
nol ecul ar wei ght (nunber average) of 2000 g/nol., which consists of adipic
aci d, hexanedi ol and neopentyl glycol and has been masked w th nethyl ene

bi s(4- phenyl di i socyanate) (MDl, Bayer AGl2and then chai n-extended with a

m xture 10 of ethyl enedi ami ne (EDA) and di et hyl am ne (DEA). The

pol yur et hane urea conpositions for each of the Exanples are prepared by the
same process. Ekshpldie preparati on of the pol yurethane urea conposition, 50
wt . % pol yester diol 15 having a nol ecul ar wei ght (nunber average) of 2000
g/nol. are mxed with 1 w.% 4-nethyl -4-aza-2, 6-hextanediol, and 36.2 wt.%

di met hyl acet a4y, :@%ﬁl a ate to 50C
mai nt ai ned at t‘ﬂgtﬁterrperg]%}g? esgjﬁmgnvwﬁ‘gfgpnhlﬁ Iéoél%%m%rd%?lp S ISerSP?{e‘gd“
i socyanat e- meskegiaped itk thelfallowhggnodd@@e: content of 2.65 % NCO. 20 After

cooling to a tenperature of 25C, 100 parts by weight of the masked pol yner
are rapidly mxed into a sol ution of 1.32 parts by weight of EDA and 0. 04

parts by wei %ﬁﬁ rethae {rea
conposition i]%muD%}& \Pll a Sol ‘%’g ug%n%%ﬁ]?) gg]aeo/gr%g&?or ey 2 pgyveggal tion
of hexanet hyl dinch®4ngla nﬂﬂmrjahiln&teegl(t g mbdBay etag AQ@T, 2000 ¢/1ib]. e@hicAlconeitg bt  of

the polyner is,.adjusted to ive a viscosity of 7Q Pa*s (25C). Foll ow ng
the prepar at i BHPHACKY e’ﬁﬁ??ﬁg?@ %@pﬁ%@’bgkyﬁg@qdnhqsmg%%gﬁ wihgeethylsne a

bis(4-phenyldiisocyanate} (MDI, Bayer AG) and then chain-extended with a mixture
10 of ethylenediamine (EDA) and diethylamine (DEA).

The polyurethane urea compositions for each of the Examples are prepared by the

sanie process.

For the preparation of the polyurethane urea composition, 50 wt.% polyester diol
15 having a molecular weight (number average) of 2000 g/mol. are mixed with 1 wt.%
4-methyl-4-aza-2,6-heptanediol, and 36.2 wt.% dimethylacetamide (DMAC) and
12.8 wt.% MDI at 25°C, heated to 50°C and maintained at that temperature for
110 minutes in order to obtain an isocyanate-masked polymer having an NCO
content of 2.65 % NCO.
20
After cooling to a temperature of 25°C, 100 parts by weight of the masked polymer
are rapidly mixed into a solution of 1.32 parts by weight of EDA and 0.04 parts by
weight of DEA in 187 parts of DMAC so that a polyurethane urea composition in
DMAC having a solids content of 22 % is formed. By addition of hexamethylene
25 dusocyanate (HDI, Bayer AG), the molecular weight of the polymer is adjusted to
give a viscosity of 70 Pa*s (25°C).

Following the preparation of the polymers as described in the preceding section, a

stock formulation of additives is added thereto. The stock formulation consists of
30 65.6 wt.% DMAC, 11.5 wt% CYANOX ™ 1790 ((1,3,5-tris(4-tert.-butyl-3-
hydroxy-2,5-dimethylbenzyi)-1,3,5-triazine-2,4,6-(1H,3H,5H)-trione, Cytec), 5.7




" stock fornulation of additives is added thereto. The stock fornul ation
consists of 30 65.6 wt.% DVAC, 11.5 wt. % CYANOX TM 1790

- ((1,3,5-tris(4-tert.-butyl - 3-

hydr oxy- 2, 5- di net hyl benzyl )-1, 3,5-triazine-2,4,6-(1H 3H 5H)-trione, Cytec),
5.7 -13 wt. % TIN VIN TM 622 (pol ymer having a nolar nmass of about 3500

g/mol _, consisting of succinic acid and

4- hydr oxy-2, 2,6, 6-tetranet hyl -1 - pi peri di-ié -et hanol, Ci ba Geigy), 17.2 wt. %
22 ,%0 spinning solution and 0.001 wt.% of the dye MAKROVOEVI CLETT TM B
(Bayer AGQ. The stock fornulation is netered into 5 the spinning solution

in such a manmey thNUVIe ®082EtHoi0hcCk T Mlo{20naSs fhe
content of TINUVIN TM622 is 0._5@Wt ?Ifg};e base EE)?lﬁlot'%emtaot érqg%# diﬁoag)gjnotl'ént in
t he pol yur et HoRESIRE AL sunepds aeid and 4ahwlond, 2,6 ¢drdnmtingl} lapiperidine @ughsl i ng
of 31 wm.%titanidm i oxide (J X 10.TMI 2. R-KB-3, Kerr-MGee Pi gnents
GrbH & Co. K @4%%%1 ﬁ/? qut |'&csé’ﬂra}]ﬁ%e§°%wn2%?% Wit0logs 30 opls Hienfiy g
solution is MMAKROVOENEOLETI! ™ BP{BUYEeN %SO MHE sk 18 i{TFH t the
titani um di oxj de .content in the fi (ni Shed G)t hr easd I's 8?%1%99/\]?.100 %gésde@?%n t he
fini shed pol Yt &RiABIAG splusign fin peshsa mugnardhatitbe contattioffGY AMCK MYhEotaisd .6 hen

added t o that,.spi.pni i aonsi st of 5.3 w. . % nmagnesi um
stearate (Peivgigér%l gv@g)c,%mfg{. 8{9%&%0,&%3{580'3&“%223”%1 %‘gpm’i?nﬁoﬁé sgbflst i on,
6.0 W . % pol yditent ihythspdlgmatane ttta2ompykiti®h S| LWET TM L 7607 (Cronpt on

Speci alities GiH, ethoxyl ated pol ydi net hyl si | oxane, nethyl- term nated,
nol ecul ar wei ght 1000 g/nol., viscosity 50 ¢St (25C)), which are so 20

chosen that tsh C nt.s ndic i.n, Exanples. 1. 10 r
obtained in tAhgeogg Pnsﬁé%kggﬁ?lﬁg@)g E@??as%geﬁtlf ](Zjév t@&ﬁ?@% alé’ﬁ{déngﬁ"rcﬁqéﬁe
fini shed pol yUTEhaR&RIGeaKEireGee DigaferWt . GnbBONGS| O LERT als 0y28, W . %
SI LMET TM L 7607 . i
dimethylacetamide and 24.5 wt.% 22 % spinning solution is added to the first
spinning solution in such a manner that the titanjum dioxide content in the finished

thread is 0.05 wt.%, based on the finished polyurethane urea fibers.

15 Further stock formulations are then added to that spinning solution. They consist of
5.3 wt.% magnesium stearate (Peter Greven), 49.6 wt.% DMAC, 33.8 wt.% 22 %
spinning solution, 6.0 wt.% polydimethylsiloxane and 5.3 wt.% SILWET ™ L 7607
(Crompton  Specialitics GmbH; ethoxylated polydimethylsiloxane, methyl-
terminated, molecular weight 1000 g/mol., viscosity 50 cSt (25°C)), which are so

20 chosen that the percentage contents indicated in Examples 1 to 3 are obtained in the
finished fibers.

Example 1

25 Additive content in the finished polyurcthane urea fibers:
0.28 wt.% magnesium stearate
0.28 wt.% SILWET ™ L 7607
0.32 wt.% BAYSILONE ™ oil M 5 (polydimethylsiloxane GE Bayer Silicones,
viscosity 5 ¢St (25°C)).
30




" 0.32 Wwt.%BAYSILONE TMoil M5 (pol ydinethyl sil oxane GE Bayer Silicones,
viscosity 5 ¢St (25C)). 30 -14 Exanple 2 Additive content in the finished
. pol yurethane urea fibers: 0.19 wt.% magnesium stearate 5 0.19 wt. % SI LVET
TM L 7607 0.22 wt.% BAYSILONE TMoil M5 (CE Bayer Silicones, viscosity 5
cSt (25C)). Exanple 3 (conparison) 10 Additive content in the finished

pol yuret hane urea fibers: 0.28 wt.% nagnesium stearate 0.28 wt. % SI LMET TM
L 7607 0.32 w.% BAYSILONE TM oil M 100 -(1@ Bayer Silicones, viscosity 100
cSt (25C)). 15 In Exanples | to 3, the polyurethane urea conposition is
spun in a spinning apparatus typical for a dry spinning process to form
filaments havEgfgmaleddeni er of 11 dtex, 4 individual filanents being
conbined to formcoal esced filament yans of 44 dtex and being wound at a
t ake-of f speed of 550 mimn. 20 The filanments so obtained are tested for

t hei r mechani .. DI rti.e d haracterised. _To that end, the
count - rel at ed&z‘%lpg%gfrﬁen(t&éwgﬁasqeﬁgo I iU57 Bhers:pr eak (EB) in particul ar
are neasured (.19 a€ePfmdamneRimibiiafdl N 53834 Part 1. For that purpose,

G

tensile tests are carried %Ht on elastane filanment yans in the
ai r-condl ti orfelP P6%sSRMVEETTO It Aet7 end, the prepared test specinen is placed

PR S st kR o B L o R e S

| oopi ng cl anp™

Example 3 (comparison)

10 Additive content in the finished polyurethane urea fibers:
0.28 wt.% magnesium stearate
0.28 wt.% SILWET ™ L 7607
032 wt.% BAYSILONE ™ oil M 100 (GE Bayer Silicones, viscosity 100 ¢St
(25°Q)).
15
In Examples 1 to 3, the polyurethane urea composition is spun in a spinning
apparatus typical for a dry spinning process to form filaments having a denier of
11 dtex, 4 individual filaments being combined to form coalesced filament yarns of
44 dtex and being wound at a take-off speed of 550 m/min.
20
The filaments so obtained are tested for their mechanical properties and
characterised. To that end, the count-related strength (CS) and the elongation at
break (EB) in particular are measured in accordance with DIN 53834 Part 1. For that
purpose, tensile tests are carried out on clastane filament yams in the air-conditioned
25 state. To that end, the prepared test specimen is placed in a loop around the hook of
the measuring head and placed round a 10 mm looping clamp with a pretensioning
force of 0.001 cN/dtex. The clamped length is 200 mm overall. A small vane of
aluminum foil is suspended precisely at the level of a light barrier. The slide travels
at a rate of deformation of 400%/min (800 mm take off) until the thread breaks, and
30 returns to its starting position again after the measurement. 20 measurements are

carried out per test specimen.




" force of 0.001 cNdtex. The clanped | ength is 200 mmoverall. A small vane
of alumnumfoil is suspended precisely at the level of a |light barrier.

- The slide travels at a rate of deformation of 400% m n (800 mmtake of)
until the thread breaks, and 30 returns to its starting position again
after the nmeasurenent. 20 neasurenents are carried out per test specinen.
-15 The adhesion of the thread to a bobbin is determ ned by first detaching
the thread fromthe bobbin above the bobBi-n case with a wei ght of 500 g,
except for 3 Mq™Mm A weight is then suspended fromthe thread and the wei ght
at which the thread unrolls 5 fromthe bobbin is determ ned. The adhesion
so determned is a neasure of the processability of the bobbins. If the

adhesion is too {H gh, processability to sheet- formtextile products nmay be
made nore di fFiecHibEsigniohdhe treaddotebehbin indeterminediby first detdvhireritheshrend i
too low, it iERoSSE o W ndin ss in the dr

spi nni ng shaft or dﬁﬁbﬁbaﬁbﬁ’rﬁ?%%w&?gﬁéesggﬁ‘ﬁ{ga %Flggﬁgfg@ﬁ%’i 5 tt[(](érﬁ?'f\{[b A
fabrics, the wdightas thebGusmydédirbmaht thrbal Rebie weidteat wanth 86 Gaea Rgbls not

undergo further ocessing., The optical uniformty is evaluated by the

met hod dﬁfescr !&Pé'ﬁ%%?’@?‘ﬂﬁé lerpined. {he gdhesiense ﬂS%Gnmﬁfléadism@fﬂS@@ o dhe dt ex
44 are war ped, WthhaiiP o7 thdbhY; - 15.156.9%,and a final draft of 40
% onto two sgjcr:t ieonal 13& p &g\ejg@ntéﬂs( g@@i‘% a@{emg%l 15&%%?(%%"’%%?%!‘3@%%@%%@
(type DSE 50¥cM faxtitn pladictivpgbe nChiertheresifficult lowvify seheneurfioedt thedeliast i

war p-knitted 11;ab ic.is produced.fromthose sectional, warp beans together
with two SWeS eo?&t?éﬁ"?dﬁitﬂ% W 191 BPSEEP1E i GHing the wipgdwmeoprories 1n/te doy war p
| oom (Karl My@hineQ@R i - kni 1. i The
war p-knitted abrigcsgggagro u%lg%e%@ggetsﬁéelﬁto?ge\é%gdg% t%@?%&’rﬁ%’&%%@e@ In
the fut her npwdek o the bxtiiny tedrtand kotordinglyi et eadarpe Airthet pioeedshes.

non- prewashed state on a 25 tenter frame for 40 seconds at 195C and with an
overfeed of 8 % The fixing width is 100 cm

The optical uniformity is evaluated by the method described hereinbelow.

In a first step, 1340 threads of denier dtex 44 are warped with a preliminary draft of
15 156 % and a final draft of 40 % onto two sectional warp beams (SWBs) of an
elastane warping machine (type DSE 50/30 from Karl Mayer, Oberhausen).

In a second step, an elastic warp-knitted fabric is produced from those sectional
warp beams together with two SWBs of polyamide dtex 44/10 from Snia. A type
20 HKS 2/E 32 warp loom (Karl Mayer, Oberhausen) is used as the warp knitting

machine.

The warp-knitted fabrics so produced are then relaxed on a steaming table. In the
farther process, fixing with hot air is carried out in the non-prewashed state on a
25 tenter frame for 40 seconds at 195°C and with an overfeed of 8 %. The fixing width

is 100 cm.

In a separate pass through the tenter frame, the fixed fabric is wound cold onto
perforated dyeing beams.
30




" In a separate pass through the tenter frame, the fixed fabric is wound cold
onto perforated dyeing beans. 30 - 16 The fabric is dyed blue in a beam

- dyei ng apparatus in accordance with the following forrulation: 0.90 %
TELON TM Li chtblau RR 182 % (Bayer AG acid dye) 0.05 % TELON TMEcht or ange
AGT 200 % (Bayer AG acid dye) 5 2.00 g/l sodiumacetate 1.50 % LEVOGAL TM
FTS (Bayer AG |eveling agent) and 0.30 m /| acetic acid. Before all the
auxiliaries are added, the cl osed apparatlés is first filled with water 10
with no circulation of liquor. The addition of the above-nentioned
auxiliaries is carried out after the circul ation punp has been sw tched on

and the requiTiedabie RSBl 81efin3 RaihdyRirf® HBhradsn b &%Eﬁﬁﬁrﬂtﬁ@?&m}fﬁ ting

of the liquor is carried out at 1C per minute, the chose i quor direction
bei ng out si defPFﬁ%lia@@l?up to 80C and the |I|iquor being punped fromthe inside

out war ds abo mhe . r.equir.ed.final 15 te rature of 98C has been
reached, the u(f?ﬁ?gpg'?ﬁ\gat ?ré‘i#‘fﬁ?‘fﬁé‘i%s? "/ggﬁﬁﬁﬂ?ﬁ&é@@f@)ﬁ:&' rect cooling to 70C

is then carriceab %utrELUNF%EMOMg§&Gmm0M@5§£%@%CW%J?e supply of fresh
cold water and, finally, rinsing once nore with fresh er. After dyeing,

the dyeing b%g/wmﬁé?t\ﬁ@_t fabric are delivered to the padding 20
machi ne, passl%%tlr%l@&&ﬂmF?g (ggt?r‘&éggévléen gl%ggqstﬁglgqthrough t he paddi ng

machi ne and uniformny Squeezeée medi ate drying is
carried out iBlampPeidetc atidd cylinder drier at 120C with a rate of trave

of about 7 miniin. The fabric is folded flat on entering the 25 perforated
cylinder drier. The internediately dried fabric is finally tentered in a

tenter framepaf,8 4 &MReLRIMESs are added, the closed apparatus is first filled with water
10 with no circulation of liquor. The addition of the above-mentioned auxiliaries is

carried out after the circulation pump has been switched on and the required

pressure of 2.2 to 2.0 bar has been established. Heating of the liquor is carried out at

1°C per minute, the chosen liquor direction being outside/inside up to 80°C and the

liquor being pumped from the inside outwards above 80°C. Once the required final

15 temperature of 98°C has been reached, the further treatment time is 60 minutes.

Indirect cooling to 70°C is then carried out, followed by continuous rinsing by the

supply of fresh cold water and, finally, rinsing once more with fresh water.

After dyeing, the dyeing beams with the wet fabric are delivered to the padding
20 machine, passed through rinsing water during passage through the padding machine
and uniformly squeezed dry.

Subsequent intermediate drying is carried out in a perforated cylinder drier at 120°C
with a rate of travel of about 7 m/min. The fabric is folded flat on entering the
25 perforated cylinder drier.

The intermediately dried fabric is finally tentered in a tenter frame at a temperature
of 150°C and at a fabric speed of 10 m/min and with an overfeed of 5 %, resulting in

a smooth fimished fabric which is wound up on leaving the tenter frame.
30




" of 150C and at a fabric speed of 10 mimin and with an overfeed of 5 %
resulting in a snooth finished fabric which is wound up on | eaving the
.tenter frane. 30 -17 Optical uniformty is evaluated by neans of a visual

i nspection of the finished dyed fabrics both in transmtted light and in
reflected light and is evaluated by neans of a scale of ratings (test
rating) which ranges from1l to 9. For the pol yurethane urea fibers dtex 44
described here, rating 4 represents a very/uniformfabric, rating 5 still 5
corresponds to good uniformty, rating 6 corresponds to satisfactory
uniformty. If a fabric is rated 7, it can be used only for special

purposes. Fabopgsal udltednSy ANFaRiatl ebly HESR0F AR Rial &@}pf%cgpl]r of V\ﬁ;‘%lgl&% dygd o

determ ned filament properties and the test ratings eval uat'i on
the optical ulabfieybethyn tTedphged lightbullan rateed dighoandik e hiaated beankagabaaand

h i f ) ir A | 1 i f i :
Exammt eben: or SRR AR LS Hinest foth b5 ConFor e pobpehgne urea
143. 61. 244170ﬁ19§adteg.44%5eﬂbkdaé€e%99in%3§m9re§eﬂt§g%g&ﬁ%ﬁ%b&%-r%@‘gggﬁiﬁ%- 0
reak. As the npl es

CS: count-related strength, EB: elongation at
show, th& adhwsieaporids te Beed iyifamygedingyb domeszods té smisfictay sihifoknity. If a

formul ati on based. on. BAYS] LONE TM.oi in_conparisaon w th one based on
BAYSI LONE TM %ﬁ‘?c WLL’BEF.%A’AdL %55169,O"hbhg)?éaﬁ%%‘irﬁﬁlip?@-@&hgl%@ft%ﬁ yod dieed by
addi ti on of ayfstlesef ornul ati on based on BAYSILONE TMoil Mo in conparison

with BAYSILONE TMoil MLOO. It can thus be denpbnstrated that the
ef f ecti veness

Table 1 shows the determined filament properties and the test ratings for evaluation

10 of the optical uniformity.
Table 1

Tabular comparison of the thread data and the test ratings for evaluating optical

15 uniformity:
Example Denier CS EB Adhesion | Test rating
number (dtex) (cN/dtex) (%) (cN)
1 43.6 1.24 417 0.05 n.d.
2 45.7 1.21 420 0.23 5.0
{ 3 (comparison) 45.2 1.21 402 0.23 5.0

CS: count-related strength, EB: elongation at break.

20 As the Examples show, the adhesion is clearly changed by the addition of a stock
formulation based on BAYSILONE ™ oil M5 in comparison with one based on
BAYSILONE ™ oil M100. Accordingly, the adhesion is considerably reduced by
addition of a stock formulation based on BAYSILONE ™ oil M5 in comparison
with BAYSILONE ™ oil M100. It can thus be demonstrated that the cffectiveness

25 of magnesium stcarate as an anti-adhesion agent is clearly increased when a stock
formulation based on BAYSILONE™ oil M5 is used. In the case of the stock



" 25 of magnesium stearate as an anti-adhesion agent is clearly increased
when a stock fornulation based on BAYSILONETM oil Mb is used. In the case
. of the stock -18 fornul ati on based on BAYSI LONETM oi | MLOO, the

ef fectiveness of magnesium stearate is reduced as a result of agglonerate
formation. By reducing the inclusion of BAYSILONETMoil M, in the spinning
solution, the adhesion can readily be adjusted to the level of the stock
fornul ati on based on BAYSILONETM oi| M 1d8.- 5 By including a stock
formul ati on based on BAYSILONETM oil Mb in the spinning solution, the
useful life of filters in the spinning process can be | engthened and the

product i vi ty fanteadbmohsed sic BegsSI.ONBY spuit o, %@%@ﬂctﬂeﬁ@ﬁ%ﬁm@%@siﬁ?d the
eval uation of optical uniformity are 10 independent of the stoc

formul ati on aﬁ‘ﬁifqt%ﬁd'ﬁﬁu%ﬁ@ﬁaﬁ HAtagglogwrate formatiendBy rellncing éhesieclugsn of

tests for Exagg;g{; G rnmul ation ared with . different
pol ydi met hyl si'l oxanes an ?{%gxlélﬂ; ?%@fﬁ@l{)ﬂy%ﬁ%@%ﬁwgg canreadily g
f or mul at i ons adpneisb the 16veBoMthe ¥ITRIDEGILIMBEEL3A %EBA?SILQDNﬁM?V&PMIO‘@)g 6

wt. % 15 C.. 33.8 wm.% 30 % spinning sol ution, 6.
pol ydi met hyl &% Bxldingnstock f@ﬂwlatwéramgm &Pe%smwu n91t1 rm & Hhexspireungrhe

stock formil abiuaps Begs p&%@ﬁu&?@ RN APR LR pIOIRIRRE, Y e

assessed i nmedi at el ter stan PIRGTY S

t he hom)genelpirqduoﬁvm)haaccsrd)ngdyfuwmb@t| ons |s shown in Table 2. The 30 %
spinning solution used to prepare the stock fornulations is prepared from
a pol yether dial consi sti ng of polyt etrahydrofuran (PTHF, e.g. Tcrathane

2000 110 20 1 Lol a0, ) 305, BEL S0 5! lcnUiRSf) 5120

bi s( 4- pienyl didepcmipah@&thg stobDformBaution aAﬂB)rerﬁilnamcmgad atf2don@talf ledell O 1. 65
and then chai n-extended with a m xture of ethylenediamne (EDA) and
diethylam ne (DEA) in a weight ratio of 97:3 in dinethylacetam de

In the series of tests for Examples 4 to 9, stock formulations were prepared with
different polydimethylsiloxanes and alkoxylated polydimethylsiloxanes. The stock
formulations consist of 5.3 wt.% magnesium stearate (Peter Greven), 49.6 wi.%

15 DMAC, 33.8 wt.% 30 % spinning solution, 6.0 wt.% polydimethylsiloxane and
5.3 wt.% alkoxylated polydimethylsiloxane.

The stock formulations are stored at 25°C and 50°C and their homogeneity is
assessed immediately and after standing for 24 hours.
20

The assessment of the homogeneity of the stock formulations is shown in Table 2.

The 30 % spinning solution used to prepare the stock formuiations is prepared from
a polyether diol consisting of polytetrahydrofuran (PTHF, e.g. Terathanc 2000 from
25 Du Pont) having an average molecular weight (number average) of 2000 g/mol.. The
diol 1s masked with methylene bis(4-phenyldiisocyanate) (MDI, Bayer AG) at a
molar ratio of 1 to 1.65 and then chain-extended with a mixture of ethylenediamine
(EDA) and diethylamine (DEA) in a weight ratio of 97:3 in dimethylacetamide
(DMAC). The ratio of the amount of chain extender and chain terminator to
30 unreacted isocyanate in the prepolymer is 1.075. The solids content of the resulting

polyurethane urea solution is 30 wt.%,




" (DVAC). The ratio of the anount of chain extender and chain termnator to
30 unreacted isocyanate in the prepolyner is 1.075. The solids content of
. the resulting polyurethane urea solutionis 30 wt.% -19 A stock

formul ation of additives is then mxed with the polyner. That stock

formul ati on consists of 62.7 wt. % di net hyl acetam de (DVAC), 10.3 w. %
CYANOX TM 1790

((1,3,5-tris(4-tert.-butyl-3-hydroxy-2, 5-1&i-net hyl benzyl)-1,3,5 5
triazine-2,4,6-(1H, 3H,5H) -trione, Cytec), 27.0 wt.% 30 % spi nni ng sol ution
and 0.001 wt.% of the dye MAKROLEXVI OLETTTM B (Bayer AG). The stock
formul ation is added to the pol yurethane urea conposition in such a manner
that the content of CYANOXTM 1790 is 1.0 w.% based on the total solids
content. 10 Bhrafiptie farmplation ofoaddigivesiis rﬂl@t orkat avigy ﬂlvao%rB'AY$hh1®15m oi |

(G onpton SpecpateRRcEoals 487 koY, PalRacmiditasimiad: @ e, %

met hyl - t er m n@yagvOXol"eagber (Weisuik(41LA0 ek M0 hydro% @Cﬁﬁhﬁé&h ﬁ&z?ﬁt 50)).
Exanple 5 20 5.3 wt . % na nes(l(umste(arate% \A/Eym% M0| 1I\/Iég GE

Bayer Siiicorl8zingRet$|yHeBariopesCytrck. 2"5’ Wt gq_?ﬁEﬁfmmoyol(lmm on

S it H; h t th t.ed,
mF;Fglcﬁl :arl \?\EI% fﬁ% 8{(%3@ (ﬁ’gw SCOSI ;LE%};WL TQ?SEC)@”}%ESX@aW dig
(conpar i son) ﬂSnBthlox%srmlgétBﬁi HEpSly eﬁm@@e ubealeottpoditBAYSkE@ANEEh R thdV 800 (CE

Bayer Silicones cosity 100 cSt 5Q))
con ent 0 CYANOX ™ 1790 1s 1. O wt.%, based on the total solids content.

10 Example 4

5.3 wt.% magnesium stearate
6.0 wt.% BAYSILONE™ il M 3 (GE Bayer Silicones, viscosity 3 ¢St (25°C))
53 wt% SILWET'™ L7607 (Crompton Specialities GmbH; ethoxylated

15 polydimethylsiloxane, methyl-terminated, molecular weight 1000 g/mol., viscosity
50 ¢St (25°C)).
Example 5

20 5.3 wt.% magnesium stearate

6.0 wt.% BAYSILONE™ oil M 5 (GE Bayer Silicones, viscosity 5 cSt (25°C))
53 wt%  SILWET ™ML7607 (Crompton Specialitics GmbH; ethoxylated
polydimethylsiloxane, methyl-terminated, molecnlar weight 1000 g/mol., viscosity
50 ¢St (25°C)).

25
Example 6 (comparison)

5.3 wt.% magnesium stearate

6.0 wt.% BAYSILONE™ 0il M 100 {GE Bayer Silicones, viscosity 100 ¢St (25°C))



" -20 5.3 wt. % SILVWETTM L7607 (Cronpton Specialities GwH, ethoxyl ated

pol ydi met hyl si | oxane, nethyl-term nated, nol ecular wei ght 1000 g/ nol .,

. viscosity 50 cSt (25C)). 5 Exanple 7 5.3 wt. % rmagnesi um stearate 6.0 wt. %
BAYSI LONETM oil| M5 (CE Bayer Silicones, viscosity 5 cSt (25C)) 5.3 wt. %
SI LVWETTM L77 (Cronpton Specialities GrbH, ethoxyl ated pol ydi nethyl- 10
sil oxane, nethyl-term nated, nol ecular weight 600 g/nol., viscosity 20 cSt
(250)). Exanple 8 5.3 w. % magnesi um stedfate 15 6.0 wt. % BAYSILONETM oi |l M
5 (GE Bayer Silicones, viscosity 5 ¢St (25C)) 5.3 w.% SILVWETTM L7608
(Crompton Specialities GrbH ethoxylated polydi nethyl sil oxane,

hydrogen-ter ig.patad, ot a@EARr Wit (GORPHTOYpecialitiss OBtH; 3éh5§1éat%§lc))-
20 Exanple 9 (conparison) 5.3 w.% nmagnesium stearate 6.0 w . % BAYSI ETM
oi | M 100 (GPaBalmethgisilosanse methpilsoosnated, I0oleagar (25E) 100G g8nott,. FscBEILNETTM

L7608 (Cronpt ialities GrbH, ethoxylated 25 polydi nethyl sil oxane,
hydr ogen-ter r#gcﬁggsgcﬁr)ol ecul ar wei ght 600 g/nol., viscosity 35 cSt (25Q0)).

-21 Table 2 Tabul ar conparison of the honogeneity of stock formul ations:
Exanpl e nunber sHonogenei ty Honobgeneity Honbgeneity
5 Example 7

5.3 wt.% magnesium stearate

6.0 wt.% BAYSILONE™ oil M 5 (GE Bayer Silicones, viscosity 5 ¢St (25°C))

5.3 wt.% SILWET™ 1,77 (Crompton Specialities GmbH; ethoxylated polydimethyl-
10 siloxane, methyl-terminated, molecular weight 600 g/mol., viscosity 20 ¢St (25°C)).

Example 8

5.3 wt.% magnesium stearate

15 6.0 wt.% BAYSILONE™ 0il M 5 (GE Bayer Silicones, viscosity 5 ¢St (25°C))
53 wt% SILWET™ 17608 (Crompton Specialitics GmbH, ethoxylated
polydimethylsiloxane, hydrogen-terminated, molecular weight 600 g/mol., viscosity

35 ¢St (25°C)).
20 Example 9 (comparison)

5.3 wt.% magnesium stearate

6.0 wt.% BAYSILONE™ oil M 100 (GE Bayer Silicones, viscosity 100 ¢St (25°C))

53 wt% SILWET™ L7608 (Crompton Specialities GmbH; ethoxylated
25 polydimethylsiloxane, hydrogen-terminated, molecular weight 600 g/mol., viscosity

35 ¢St (25°C)).




-

" after preparationafter 24h/25C-after 24h/50C* 4very goodvery goodVery good
5very goodvery goodVery good 6 (conparison)phase separationphase

- separ ati onAggl oneration 7very goodvery goodVery good 8very goodvery
goodVery good 9 (conparison)phase separati onphase separati onAggl oneration 5
*storage tenperature of the stock formul ations. As the Exanpl es show, the
honogeneity of the stock forrmulations is highly dependent on the viscosity
of the pol ydi net hyl sil oxanes used. Phase deparation 10 occurs and the
honogeneity of the stock fornulations is lost if a nore highly viscous

pol ydi net hyl sil oxane is used with BAYSI LONETM oi|l MLOO. In such stock
formul ati ons,Tégglkonerates even format a storage tenperature of 50C, as is
conventional in the preparation of polyurethane urea conpositions for the
production of pol yurethane urea fibers. In the production of pol yurethane
urea 15 fi ber [ | oner at e to a reduction in the
ef fecti veness]sa(g)i'll ap%orfnﬁérgl?ohnql?gl%eo%orng ng%yg St%%‘eflﬁ P dj usting the
adhesion, to a |level of adhesion which changes over the duration of the
sp| nni ng pr gcess—and - to shortened filter useful_lives. Accordi ngl vV, OW ng

to the aggl grieyasple numbers noHopwgendire to ddembgénsity consifomogesxity | e

fi ber data (jadhesi on) duri ngdﬂepe cont nuou?’\f&t@qg?ﬁt ﬁg f,p?ﬁgrﬂ‘ghféﬁg et hgnei .

urea fibers.| At the sane tine. tNne T)rraoauc

reduced. -22 1. Praogess fo th@eﬁﬁggﬂctlon of y@0lyLd €t hane q&gg fdpers| by
the dry spinning or wet spinning process, mhic connrlses pre grlnq a
pol yur et hane urea % spinni hg sototdood, spi nni vy gbed spi nni ny/espledd on usi ng
a spi nneret —f

6 (comparison) phase separation phase separation Agglomeration

7 very good very good Very good

8 very good very good Very good

9 (comparison) phase separation phase separation Agglomeration

*storage temperature of the stock formulations.

As the Examples show, the homogeneity of the stock formulations is highly
dependent on the viscosity of the polydimethylsiloxanes used. Phase separation
10 occurs and the homogeneity of the stock formulations is lost if a more highly
viscous polydimethylsiloxane is used with BAYSILONE™ 0il M100. In such stock
formulations, agglomerates even form at a storage temperature of 50°C, as is
conventional in the preparation of polyurethane urea compositions for the
production of polyurcthane urea fibers. In the production of polyurethane urea
15 fibers, the formation of agglomerates leads to a reduction in the effectiveness of
magnesium stearate as an agent for adjusting the adhesion, to a level of adhesion
which changes over the duration of the spinning process, and to shortened filter
useful lives. Accordingly, owing to the agglomerates, it is not possible to establish
constant textile fiber data (adhesion) during the continuous production of
20 polyurethane urea fibers. At the same time, the productivity of the spinning process

is reduced.




" threads beneath the spinneret by renoving the spinning solvent either by
drying or in a precipitation bath, finishing and optionally tw sting and

. Wi nding the spun fibers, wherein, prior to spinning 10 B) fromO0.1 to 5 W%
pol ydi net hyl si | oxane having a viscosity of from2 to 20 cSt (250, C from
0.1 to 5 wt.% al koxyl ated pol ydi net hyl sil oxane (PDV5) corresponding to the
general fornmula (1) (CH3)3SIO--((CH3)25 O,, (CH3 STOy SI(CH3)3 (1) PE
15 20 25 wherein PE is the nonoval ent radizcal - CH2- CH2- CH2- Q(eoy/ pow) niZ,
wherein eo = ethyl ene oxide, po = propylene oxide and Z is either hydrogen
or a Cl-C6-al kyl radical, v and w are integers greater than or equal to O,
wherein v and w are not sinultaneously O, x, y and mare integers greater
than or equal to 1, which are preferably so selected that the nunber
average nol ecul ar wei ght of the conmpound of fornula (1) does not exceed
30,000 g/nol._ and the viscosity of conmponent C) is from10 to 5000 cSt
(25C), and D)lfroriiecess ferpthg P@OC%;JPU% of pelywrethane degpifibers by hatday spisvingor

unsaturated, NMDNOg,OF i%‘fu Lanal . .G6- ty acid, wherein the netal

is a netal -23 fromthe i} spfotcé%égplfl}ag%rcggﬁqr{sgé r%?%m&goﬁpp%eﬂ@“ﬁe?rie%di c

system ®r is zi npuining solution, spinning the spinning solution using a spinneret, forming
threads beneath the spinneret by removing the spinning solvent cither by
drying or in a precipitation bath, finishing and optionally twisting and

winding the spun fibers, wherein, prior to spinning

10 B) from 0.1 to 5 wt.% polydimethylsiloxane having a viscosity of from 2
to 20 ¢St (25°C),

C) from 0.1 to 5 wt.% alkoxylated polydimethylsiloxane (PDMS)

corresponding to the general formula (1)

(CHa}asiO-—((CHS)ZSIO)X—-(CH;?iO)rSi(CH3)3 (1)
PE
15
wherein PE  is the monovalent radical —CH,-CH,-CH,-
O(eo./pow)mZ, Wherein eo = cthylene oxide, po = propylene oxide
and Z 1s either hydrogen or a C;-Cs-alkyl radical,
v and w are integers greater than or equal to 0, wherein v and w are
20 not simultaneousty 0,
X, ¥y and m are integers greater than or equal to 1, which are
preferably so selected that the number average molecular weight of
the compound of formula (1) does not exceed 30,000 g/mol. and the
viscosity of component C) is from 10 to 5000 ¢St (25°C), and
25
D) from 0.01 to 3.0 wt.% of a metal salt of a saturated or unsaturated,

mono- or bi-functional Cg-Cyg fatty acid, wherein the metal is a metal



"2. 3. 10 4. 155. 6. 20 7. 25S. 9. 30 based on the weight of the finished
pol yur et hane urea fibers. Process according to claim1, wherein said

+ Spinning process is a dry spinning process. Process according to claim1,
wherein said amount of polydi nethylsiloxane is from0.2 to 3 w.% Process
according to claim3, wherein said anount of polydinmethylsiloxane is from
0.3to0o 2 % Process according to claim1, wherein said anount of

al koxyl ated pol ydi nethyl siloxane is fro®06.2 to 3 w.% Process accordi ng
to claimb5, wherein said ambunt of al koxylated pol ydinethylsiloxane is
from0.3 to 2wt. % Process according to claim1, wherein said amount of
metal salt is fromo. O%OmQh@ﬁM,-s%onBro?@lﬁﬁﬁmﬁﬁ%B% BthE Pefibdt G sfem MIGE €1 N
said amount of netal salt is from0.1 to 1.5 .% Process according to
claim1l1, wherein the pdB4urethane urea content of the

based on the weight of the finished polyurethane urea fibers.

5
2. Process according to claim 1, wherein said spinning process is a dry spinning
process.
3. Process according to claim 1, wherein said amount of polydimethylsiloxane
10 1s from 0.2 to 3 wt.%,
4. Process according to claim 3, wherein said amount of polydimethylsiloxane
is from 0.3 to 2 wt%.
15 5. Process according to claim 1, wherein said amount of alkoxylated
polydimethylsiloxane is from 0.2 to 3 wt.%.
6. Process according to claim 5, wherein said amount of alkoxylated
polydimethylsiloxane is from 0.3 to 2wt.%.
20
7. Process according to claim 1, wherein said amount of metal salt is from 0.05
to 2 wt.%.
&. Process according to claim 7, wherein said amount of metal salt is from 0.1
25 to 1.5 wt.%.
9. Process according to claim 1, wherein the polyurethane urea content of the

spinning solution is adjusted to produce finished polyurethane urea fibers

containing from 99.7 to 65 wt.% polyurethane urea.

30




"spinning solution is adjusted to produce finished pol yurethane urea fibers
| containing from99.7 to 65 w. % pol yuret hane urea. -24 10. Process
. according to claim9, wherein said fibers contain 99.5 to 80 w.%

pol yur et hane. 11. Process according to claim 10, wherein said fibers

contain 99 to 85 w.% 5 polyurethane. 12. Process according to claima1,

wherei n conponents B), C) and D) are added to the spinning solution in

such amounts as will result in a weight -2dt-i o of pol ydi net hyl sil oxane B)

to al koxyl ated pol ydi net hyl sil oxane C) in the 10 finished fibers of 2:1 to

1:2 and a weight ratio of polydi rrethylsiloxane B) to fatty acid salt D) of

2:1 to 1:2. 13 Prgess 866hg B14iech ali A
pol ydi met hyl si | oxanes B)al aln%oxy e{t ed polr% EIB :{ogf;.lg}]ggS ¥ 80 gt'?/atty

acid salts D) are pedvsetherme.t he 15 spi nning soI ution in the formof al0to
25 wt. % stock formulation solution in the spinning solvent, based on the
sum of the anounts of conponents B), C) and D). 14. Process according

toclaim 1, wharei rprbhs decir8ineah dig f 10 to
1280 dtex. 15. Pol ;ur e? haner 1u;‘gea fi be?%%ﬁ%&?sﬁ%%ﬁbys%gfﬁ%gg}8%5 érg@"

pol yur ethane ur ea potywethane. 25 B) from 0.1 to 5 wt. % pol ydi met hyl si | oxane
having a viscosity of from2 to 20 cSt (25C, C fromO.1to 5 w.%
al koxyl at ed pol ydi net hyl si | oxane (PDVS) 30 corresponding to the general

formula (1) -1225 Process according to claim 1, wherein components B), C) and D) are added
to the spinning solution in such amounts as will result in a weight ratio of
polydimethylsiloxane B) to alkoxylated polydimethylsiloxane C) in the
10 finished fibers of 2:1 to 1:2 and a weight ratio of polydimethylsiloxane B) to
fatty acid salt D) of 2:1 to 1:2.

13.  Process according toclaim 1, wherein the polydimethylsiloxanes B),
alkoxylated polydimethylsiloxanes C) and fatty acid salts D) are added to the

15 spinning solution in the form of a 10 to 25 wt.% stock formulation solution
in the spinning solvent, based on the sum of the amounts of components B),

C) and D).

14.  Process according toclaim 1, wherein the denier of the finished spun fibers is

20 from 10 to 1280 dtex.
15. Polyurethane urea fiberscomprising

A) from 99.7 to 65 wt.% polyurethane urea polymer,
25
B) from 0.1 to 5 wt.% polydimethylsiloxane having a viscosity of from 2
to 20 ¢St (25°C), |

)] from 0.1 to 5 wt.% alkoxylated polydimethylsiloxane (PDMS)

30 corresponding to the general formula (1)




" (CH3)3SI O ((CH3)2SIOXx (CH3 S+tO Y SI(CH3)3 (1) PE 5 10 15 x, 20 wherein
PE i s the nonoval ent radical -CH2-CH2-CH2-(Q(eo"/pow)nZ, Co represents

. ethyl ene oxi de, po represents propylene oxide and Z is either hydrogen or a
Cl-C6-al kyl radical, v and w are integers greater than or equal to O,
wherein v and w are not sinultaneously O, Y and mare integers greater
than or equal to 1, which are preferably so selected that the nunber
average nol ecul ar weight of the conpound3ef fornula (1) does not exceed
30,000 g/nmol. and the viscosity of conponent C) is from10 to 5000 cSt
(25C), D) from0.01 to 3 wt.%of a netal salt of a saturated or
unsaturated, nono- or bi-functional C6-C30 fatty acid, wherein the netal
is a netal selected fromthe first, second or third main group of the
periodic system or is @M;S'@S‘Hﬁ@aEﬁiQ)m@r@iQD—MC%)@dditi(\}és, -26

wherein

PE  is the monovalent radical —~CH,-CH,-CH;-O(e0,/poy )mZ,

5
€0 represents ethylene oxide,
po represents propylene oxide and

10 z is either hydrogen or a C;-C¢-alkyl radical,

v and w are integers greater than or equal to 0, wherein v and w are
niot simultaneously 0,

15 X, v and m are integers greater than or equal to 1, which are
preferably so selected that the number average molecular
weight of the compound of formula (1) does not exceed
30,000 g/mol. and the viscosity of component C) is from 10 to
5000 ¢St (25°C),

20

D) from 0.01 to 3 wt.% of a metal salt of a saturated or unsaturated,
mono- or bi-functional C¢-Csg fatty acid, wherein the metal is a metal
selected from the first, second or third main group of the periodic
system, or is zinc,

25 and

E) from 0 to 20 wt.% additives,




"5 17. 1018. 19. 15 20. 21. 20 22. 2523. 24. 30 wherein the

pol ydi met hyl si | oxane, the al koxyl ated pol ydi net hyl si|l oxane and the fatty
»acid salt are finely dispersed or dissolved in the fibers. Pol yurethane
urea fibers according to claim15, wherein said anmobunt of pol yurethane
urea polymer is from99.5 to 80 w.% Pol yurethane urea fibers according to
claim 16, wherein said anount of pol yurethane urea polyner is from99 to
85 wt.% Pol yurethane urea fibers accordi2Ag to clai m15, wherein said
anount of polydinmethylsiloxane is from0.2 to 3 w.% Pol yurethane urea
fibers according to claim 18, wherein said amount of pol ydi nmet hyl sil oxane
is fromO0.3 to 2 Wh&inRB yelyainhangsilxede, fth@ﬁk@ﬁﬁs@bmyagné&yﬁh@aaﬂwﬁ
wherein said anmount of al koxyl ated pol ydi net hyl’si | oxane is TromO0.2 to 3
W . % Pol yur et hartbe ataacid wirase Beepdifperged or dibwilveddn theflersi n sai d amount
of al koxyl ated pol ydi net hyl siloxane is from0.3 to 2 wt. % Pol yurethane
urea fibers according to claim15, wherein said anount of

16. Polyurethane urea fibers according to claim 15, wherein said amount of
5 polyurethane urea polymer is from 99.5 to 80 wt.%.
17. Polyurethane urea fibers according to claim 16, wherein said amount of

polyurethane urea polymer is from 99 to 85 wt.%.

10 I8. Polyurethane urea fibers according to claim 15, wherein said amount of

polydimethylsiloxane is from 0.2 to 3 wt.%.

19. Polyurethane urea fibers according to claim 18, wherein said amount of

polydimethylsiloxane is from 0.3 to 2 wit.%.

15
20. Polyurethane urea fibers according to claim 15, wherein said amount of
alkoxylated polydimethylsiloxane is from 0.2 to 3 wt. %.
21.  Polyurethane urea fibers according to claim 20, wherein said amount of
20 alkoxylated polydimethylsiloxane is from 0.3 to 2 wt. %.
22. Polyurethane urea fibers according to claim 15, wherein said amount of
metal salt is from 0.05 to 2 wt. %.
25 23. Polyurethane urea fibers according to claim 22, wherein said amount of

metal sale is from 0.1 to 1.5 wt. %.

24, Polyurethane urea fibers according to claim 15, wherein said amount of

additives 1s from 0 to 15 wt. %.

30




"metal salt is from0.05 to 2 w. % Polyurethane urea fibers according to
claim 22, wherein said anount of netal sale is from0.1to 1.5 w. %

» Pol yurethane urea fibers according to claim 15, wherein said anmount of
additives is fromO to 15 wt. % -27 25. Elastic fabrics, knitted goods, or

hosi ery conprising the polyurethane urea fibers of claim15..

-27-

25.  Elastic fabrics, knitted goods, or hosiery comprising the polyurethane urea

fibers of claim 15..



