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SPANDEX COVPCOSI TI ONS FOR HI GH SPEED SPI NNI NG
BACKGROUND OF THE | NVENTION Field of the I nvention

conpri sing pol y(tetranethyl ene-co-ethyl eneet her)
gl ycol s conprising constituent units derived by

copol y | @I?t% HORH y de,
wher ei ﬁpﬂibﬁp%m%@o tﬁé uni t@ggﬁ%gﬁmmt hyl ene

oxide is present in the

pol y(tetramet WA?K?&% B)‘F'ﬁﬁ?ﬁ@hlgg’(}jl%yw' from

about 16 to abou nol e percent erein the
spandex filanments are spun at hi gh speed, typically
greater than 750 netBel ofée Inyeatiete. Description of the
Rel ated Art Poly(tetranethylene ether) glycaols, also
known aEhipigysptien relgigsde Bew sRARIRN CORPABBIS\FABIPESIES

te

A e T T Gy

Podlgrivedby eapelymetieing tabrahydryfurgh podethylenprside, whereinitey
gyg&m&oq{g@m& 'iiér%?edtﬁ%npé%wwe%&h{ai ERfk st omers and
' oW ¢

ers. ey possess ver ass transition
t epgp(taitmetglendyon-cthpivecether)giveb] frome abraik 16 tocabpet 7Stnele s
aboy r r Lgls at
Gt SREMSEUR 3G R ol di RELIARS SR 3
t eppaecthar &9 haerppawainttesol i di fi cati on. .
Copol yneri zation with a cyclic ether has been used to
reduce the cryst alDebsaniptiyn off th¢ RelatedAyit et r anet hyl ene
ether chains. This |owers the polyner nelt tenperature
of the Rudytrgetthylenapdtharbilyenis alao kndven aspolytatiahydrofuran or

i mproves certai.n 1.C [ . :
R R YIS AR B bl o e
s ofdft semenanin poBmoatigantireasc Folytomanethylisie @then igltchlsgmpart
purpose js ethyl ene oxide, which cgan | ower

ConBeD b ek prdie et of SRy Hi 0. fhti ng
ONpéshe&s eapisvopiass teasitientempbiatiresf but have crystalline melt

pol y(tetranet hyl ene-co- thyb; neet her I s | so
R DT O AR L S (gL vaXy Solds at atbfert
PoleyipeRhR@AE he&dYo b LM abdevaled Rggjetitesto phsvek and | ow

temperature performance, which is desirable for sone
solidification.

Copolymerization with a cyclic ether has been used to reduce the
crystallinity of the polytetramethylene ether chains. This lowers the polymer melt
temperature of the copolyether glycol and at the same time improves certain
dynamic properties of the polyurethaneurea that contains such a copolymer as a
soft segment. Among the comonomers used for this purpose is ethylene oxide,
which can lower the copolymer melt temperature to below ambient, depending on
the comonomer content. Use of poly(tetramethylene-co-ethyleneether) glycols
may also improve certain dynamic properties of polyurethaneureas, such as
elongation at break and low temperature performance, which is desirable for some

end uses.



end uses. Pol y(tetranet hyl ene-co-ethyl eneether) glycols
are known in the art. Their preparation is described

wonoddns02Pat . Nos. 4, 139, 567 and 4, 153, 786. SueaT/US2006/017723
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copol ynmers can be prepared by any of the known nethods
of cyclic ether pol yneri zation, such as those
descri bed in "Pol ytetrahydrofuran"” by P. Dreyfuss

(Gor dop g‘(tgifa%ﬂe@r@lenglcy ethgtﬁﬁe')e}her)fgl)}‘coﬁk@d‘ﬂﬁioWn ilbthelart. Their

pol yrer |
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cases, rimary pol ymer products are
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s %}g%%ggosu 0111 / c?ds ofagl tegfy F efnrégmg %'ta%@éi iPRAyYBBIdySntageous

etrane ne- co- et hyl eneéet her) glycols
ofté ase Ahlandrimgim pwmotelp sich (e @parrbwmhh Wé ﬂldeYétl% ]

S. i e
ot il ST g BRALE p (B EL BBl R mer |
p erﬁdiﬁfs ard diest@giwhidhahanared foybedydrotyzed inw sobreaudnbstyp to
glyco deratel i scous |iquids at room
é%ﬁ%@%?%ﬁ@f Bwﬁﬁg%g§(¥0mer viscosity than
poly(tetranethylene et her) glycols of the sane
ol ec ulPaty(teehmgthylate-doentipdemacther glyedlooléer pianinges 9vsH

e R T S

Y OAVéﬂi éametdoamsts pb@p 20 athld peosent, the poly(tetramethylene-co-
h I
PO oA e s LD ) i s

anes

POhayd b @dvira %Udsmﬂlap lpe}y&étﬁdneﬁhyﬂbm pthiey) (gbebls afitelsythene
ether) glycals,

Oy (R AR e BRGe s abity i feai PRy palyfigramettyiens
5”% %12«&1&1 \eCétaln pHySital @@ambeofthb §i>1y@amanemor 4,224, 432
0 eC

Id et al. djscl
popqlmretb?rm?%ga?@a@ 5 BRlRREERR R TS IYEBT R 1 How

fjr% &5 Bl PRSpeARD Bﬁﬁ&seb@lyﬁfeﬂﬁﬂé’s&ar PPl trnaiRes picpaed from
rethaneureas Pechhol d teaches that ethyl eneether

IeV@V@ﬂGWEﬂQkQQG%@®EBﬁ%Sare preferred. Pechhol d does
not teach the use of coextenders, though it discloses

that m gl f&Shadd oil'ﬁoly@t%trﬂﬁéthﬁﬁlemedﬁlylédeﬁher?ghycolm also

4f Er?o%vnolnSthg a?rt AF%? g)l(arrrnapleetU SalPat Iqll SE &5343 fﬁ to Bechgolg 4l at on
discloses the use of poly(tetramethylene-co-ethyleneether) glycols with low cyclic
ether content to prepare spandex and other polyurethaneureas. Pechhold teaches
that ethyleneether levels above 30 percent are preferred. Pechhold does not teach

the use of coextenders, though it discloses that mixtures of amines may be used.

U.S. Pat. No. 4,658,065 to Aoshima et al. discloses the preparation of
several THF copolyethers via the reaction of THF and polyhydric alcohols using
heteropolyacid catalysts. Aoshima also discloses that copolymerizable cyclic

ethers, such as ethylene oxide, may be included with the THF in the
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several THF copol yethers via the reaction of THF and
pol yhydri c al cohol s using heteropol yacid catal ysts.

wdaasdsine2al so di scl oses that copol ynmeri zabl e cycrius2006/017723

et hers, such as ethyl ene oxide, may be included with

the THF in thepolynerization process. Aoshima

di scl oses that the copolyether glycols may be used to
BRRESaRAPAEK: AdhinfaAikeRER $hal the RUPINHIRS gBicols RRHBEX

from pol y(tetranethyl ene-co-et hyl eneet her) glycols.
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n extenders ﬁDSt usei IS I nvention are
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apd ﬁoet GROCH te gée%ﬁtl%@éu@ﬁﬁneme& #&rs?ﬁldfeﬂeﬁafooa J¥Rbds00d
furt her “di scl oses that "the prefetred diamnes are
hthatféhe eblaid st deesmost ussiul asthigiintentierodye dizidies eelegief from

RS Rt S SR ) anhS o mB BRfer

N sdirokid fumthert disdlosestihsic lepesferfadiskiansindsave migdgeddiamines,

el asti gi t lowt At ug.est i

oS tr G B o o R0 B DRI RBRRET T of ciyione
cdipainy étdoedisclofedTHF, et hyl ene oxi de, and/or propyl ene
oxi de, diisocyanates, and di am nes and pol yners

e o 8 ok 28 8300 64 VS MiSLUANE HhESGRER Joba"

t hese corrposﬁ‘i bns have ve ow tenpera
petasticityna ove teamperahst dntienthirmippahanreeasspepadsifean polyols

N shi kawa sp te s that "abo 7 e %

SRR SR et il T vy o RE RO RpR e o,
uditseadnpesyeid ditminesarel potygets sotvatell $n ergade epveald. y | ow,
el.ongati on- at - break declines, and set,rises hough
CNRDRES Brenes Rl B¢ EFEEt o iRpRRH i et IO
t ﬁk@folﬁﬁdtrﬁﬁ pedrGaAtard homblﬁb}’jrﬁ’ﬂ gpzafaﬂh&% 1Ni3higt7twa tlgo tehghes that
copol yet her increases om t.0 to mol e per.cent,
RO Bt iras  hieneehorloREnlip i chBu R e aB RNEL",
SR heloRI @ ions i \1a&epaBIR IdvR RIoALath @b kreuk declidlespmnl

I'n contrast, the spandex o Ehe resent
set rises, though very slightly." The examples in Nishikawa show that as the mole

percent of ethylene ether moiety in the copolyether increases from 22 to 31 to 37
mole percent, the elongation at break rises, but upon increasing to 50 mole
percent, the elongation at break then drops. In contrast, the spandex of the present
invention exhibits a trend of increasing elongation at break as mole percent of
ethylene ether moiety in the copolyether increases from 27 to 49 mole percent.

All of the examples in this patent were spun at 650 meters/min. or less.
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invention exhibits a trend of increasing elongation at
break as nol e percent of ethylene ether noiety in the

woapwlipakher i ncreases from 27 to 49 nol e per cear/us2iob/017723

of the exanples in this patent were spun at 650
meters/mn. or |ess.Spinning spandex faster to make
nore fiber in a given anount of tine and thus reduce

nanuf 86 kink §hn8QSthstérSo GRKE Rldfe fitkr AMYgivdnd@douplr dfdfqhbe;ihd
but the sprnning speed is limted by the ne
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er a span I'sS spun the nbre the el ongati on
|ssrn|= epmdedspamal atlhvwer spepd. Jbwe thei festerpepayee fberiesyn theng
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usdmted dragmlntp nf the Gihett Reduded dradiabilitytrasnits ntneelaee&rnpfﬁe

t
pslpg%dtex E A t rHElIrI]l (%Nrrrrrtlien%I go%%{n%:l%n aa-&%ﬁselgajéfsgs {hg cbs? o?% ! eas o
trhhenuélcang arhemﬁora,ndls mdnuoa ptahteoel to sldwspineing @meeds wyadted 6x

i.,n ord i.ncre ftabi ity in Ci ar
Rt i e RS rapta e Lo pbRR stk MeriBUR SRR
aﬁ&éﬂ@ﬁbmbﬁmhnymea&mngkmmﬁ@wﬁﬂb&mﬁquEsedwemmgpinning
techni ques is disclosed in U S. Pat. No. 6,916,896 to
PR et al . Selling describes using

pol yur et haneurea conpositions with m xed diisocyanates

t 0 i nOmeapgromblty nereasing prioihaativEpbaskd i spjnmeng tettaiquas is

SR B T D P B PRHIER B, SRl o PR g iE "
m@%g&an‘w&a/ ccﬂﬁposﬁaﬁsuwﬂdmbged ‘dﬂtog}jﬁ:satgg tcspa‘gad;e yolyaren
FoRpion soinbiiy e Sial & Biehirrratos ol AR SR8 toln e e s
hEEHA (ERkH highér sﬁmhm@ ispdetly arainbinmedt, praduatvitgtiab seayeaddlyes

and have much roduyctivities than Selling. Yet
HOEHY SapROREHIEBh e P LS S ATEERGY T ¢ hr ough

1y iF8thar RleAY UG @s@ﬂﬂ ihVe6i6n hlSo BhvE ﬁigﬁ%@ldtld)ﬂ’lsolubﬂlty
JP2002- 155421A "' Iejflnnlng Process JP2002- %ﬁ55421A

diviflequi Bibed JiisAey HGHS prft have apush Bighey Pﬁ?daatb d??S\;P%";F Hedr y

spi nni ng pol yurethanes. This nethod is based on
adj usty @ an@Rdr lapsipadAnb n@reageﬂq)kdduemtyttmo@glmpminiah@lmmr d

I éﬂ%\évglggﬁ gglscloged%n JP2|082 t155642?% BN ggmmglg E’ro%frc]scsl a\ﬁ}io%bng
155421A discloses a method for increasing productivity in dry spinning
polyurethanes. This method is based on adjusting cell spinning conditions to
avoid the upward flow of drying gas in the spinning cell and avoiding threadline
lateral instability. The two examples of JP2002-155421A both employ
poly(tetramethylene ether) glycol-based spandex. JP2002-155421A does not
disclose the types of spandexes suitable for the invention. The process of the
present invention appears to be independent of spinning cell conditions beyond

those necessary to produce a suitably dry fiber (e.g., 0 to 0.5 percent



10

15

20

25

30

wahkywak2hased spandex.

| ateral instability. The two exanpl es of
JP2002- 155421A bot h enpl oy pol y(tetranet hyl ene et her)

the types of spandexes suitable for the invention. The
process of the present invention appears to be
i ndependent of spinning cell conditions beyond those

NeGaAPAlYartife IR MaRingUh HREbYEr) dIyaddita] nd fldgives &et O
0.5 percentdi nmet hyl acet am de solvent remaining in the

fCeRSPYY- I n addition, no additives are necessary. The
appl i cants have observed that spandex with
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fromabout 16 to about 70 np for ezanple
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over ot her  spandexes spun at simlarly high speeds.
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spandex of the present invention possesses the

conbi rideipoly(tefrarheshyl¢nsad-cfrylaaeethds) gfhicakibased spangex ofdhrl

d
"R Gt G B BhFot by SN onsaec
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pgkateir tBANEI0e n@terP@liny ur et haneur ea reacti on product of:
(a) a poly(tetranethyl ene-co-ethyl eneether) glyco

conpri sing ConﬁUﬂdﬁﬂﬁYéﬁ&hﬁIﬁ%ﬁﬁﬁﬁ8be copol yneri zi ng

t et rahydrof ura

The present invention relates to spandex comprising a polyurethane or
polyurethaneurea reaction product of: (a) a poly(tetramethylene-co-ethyleneether)
glycol comprising constituent units derived by copolymerizing tetrahydrofuran
and ethylene oxide wherein the portion of units derived from ethylene oxide is
present in the poly(tetramethylene-co-ethyleneether) glycol is from about 16 to
about 70 mole percent, for example from greater than about 37 to about 70 mole
percent, (b) at least one diisocyanate, (c) at least one chain extender selected from
the group consisting of diamines and diols, and wherein the spandex is spun at a

speed in excess of about 750 meters per minute. In one aspect of this invention,

JP2002- 155421A does not pdTASk@sM17723
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and et hyl ene oxi de wherein the portion of units
derived fromethylene oxide is present in the

weoabos(iezkr aret hyl ene- co- et hyl eneet her) gl ycol PeTfUS2096/017723

about 16 to about 70 nole percent, for exanple from
greater than about 37 to about 70 nole percent, (b) at
| east one diisocyanate, (c) at |east one chain
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addipiensdly icompsisee 98¢ @Tm@bém’mm ¥¥lers per minute. In
one asgect of this invention,the pal yuret hag\? %
pol yuf Qmmﬁm&gﬁmab@rf%ﬁeﬁ&%@mffss(f?r RIFRATIGH HPPeYPandex
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I'rnvention also’ relateS to a_process
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with at |east one diam ne or diol chain extender, and
(W19 nni ng the sol ution of (c) so that the fil ament s
are spun at a speed in excess of 750 neters per mnute

t o f orm t hpETPaANED DESORTATTORCO DPESERNYENINOSF THE
I NVENTI ON The invention rel at es to new spandex

conposi.ti.ons d at_hi ich
i mpr ove® &) ﬁgtloglfregﬁé UEL PAKE cc‘f‘rﬁ%& ? 9}% ? &j% hé%?ge
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polyurefhanes and pol'yur et haneureas based on

peimposigprsafihaRrPencinyeRtion pRprsise B lREEhangs gad) <.
polyurethaneureas based on poly(tetramethylene-co-ethyleneether) glycols.
Poly(tetramethylene-co-ethyleneether) glycols are of value as "soft segments” in

polyurethane and polyurethaneurea polymers.

The segmented polyurethanes or polyurethaneureas of this invention are 4
made from a poly(tetramethylene-co-ethyleneether) glycol and, optionally, a
polymeric glycol, at least one diisocyanate, and a difunctional chain extender.
The poly(tetramethylene-co-ethyleneether) glycol or glycol mixture is first reacted

with at least one diisocyanate to form an NCO-terminated prepolymer (a “capped
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weoabosurzkhaneur ea pol ymers.

Pol y(tetramet hyl ene-co- et hyl eneet her) glycols are of
val ue as "soft segnents" in polyurethane and

or pol yurethaneureas of this invention are nmade from a
pol y(tetranet hyl ene-co-et hyl eneet her) gl ycol and,
optionally a polyneric glycol, at |east one
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These pol ynerization nmethods may include the use

o oL BLOTBLELS el 22, Acetl S anydlL O

I QAkrBthSheIRABSohAEthaMBin@h of the present invention can comprise
constituent units derived by copolymerizing tetrahydrofuran and ethylene oxide,
wherein the portion of units derived from ethylene oxide (ethylene ether moieties)
is present in the poly(tetramethylene-co-ethyleneether) glycol from about 16 to
about 70 mole percent, for example from greater than about 37 to about 70 mole
percent, or greater than about 37 to about 55 mole percent, or greater than about
37 to about 50 mole percent. Optionally, the poly(tetramethylene-co-
ethyleneether) glycols used in making the polyurethanes or polyurethaneureas of
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The pol y(tetranet hyl ene-co-ethyl eneether) gl ycols used
i n maki ng the pol yurethanes and pol yur et haneur eas of

derived by copol ynerizing tetrahydrofuran and et hyl ene
oxi de, wherein the portion of units derived from
et hyl ene oxide (ethylene ether noieties) is present in
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ut to about nol e percent, for ex&g&ﬁ$ from
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et her nolet|es) is present in the
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mm‘lmht agizhodf abnitt650 Beltonte @bqsut ém%@ﬂsﬂme wghsxi de

ﬁ’iﬁegaﬁ%eétﬁﬂe&ecogét e{i&eetha' glg&h Y&t E&@l&fxﬂﬁn percent of

er nolieties ent 1nt ycol . The
mdbgtﬁatgedslrs&nﬂsteteyteé pbysmakmb}iwyﬂl@rﬁaeh heglynggligicol s used in
meki ng the pol yurethanes and pol yurethaneureas of the
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I €s,” suc ong I on.
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L O R PR LR Sl
dstiiziggdiblsean mbRataethyerd ghybbi, 2€br01by1¢ml giseal, &8; propylene
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to forma cyclic ether under the reactlon condi ti ons.
These P@Mteytmhethyla@ -ab-atihydereether) glytalslwhish hpticsally efmyaise |

1atie EtLﬂng ﬁg«ﬁf] iojpal 90 col %}“ﬁg&ha&{ ﬂ%@%&ll‘fé@%lﬁ%ﬁgfgl&gl the eth
Vkioed frotal 1y3- pxepzma&iel, btycbtﬁemhcﬂﬂnenrpgrhﬁdl e'emhﬁlra)“noghg% @@I S

\Arkr]llol(épula?r \}/élg Q%!)At%l agen s, can Slso be used in making the polyurethanes

and polyurethaneureas of the present invention and are included in the meaning of
the term “poly(tetramethylene-co-ethyleneether) or poly(tetramethylene-co-
ethyleneether) glycol.” The at least one additional component may be a
comonomer of the polymeric glycol or it may be another material that is blended
with the poly(tetramethylene-co-ethyleneether) glycol. The at least one additional
component may be present to the extent that it does not detract from the beneficial

aspects of the invention.

i nvention can conprise constituenPCUMiSL®6/017723
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at | east one additional conponent, such as
3-net hyl t et rahydrofuran, the ether derived from
wa 2806pezpanedi ol , or other diols incorporated PaTRISEI06/017723
amounts as nol ecul ar wei ght control agents, can al so
be used i n making the pol yurethanes and
pol yur et haneureas of the present invention and are
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nfeflmmbadl agpet eft?b )tﬁ/elhtmnl amblnplm godé;en_rh ezic ggtcybis Ia$pll}’©s”ter|
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o%ji"ioia OgyeEtS'h%}V‘f % %‘i ﬁ‘g]in s ngcé) & %(1 Cf e Sﬁp onent ,
SpeducRDf anethiiete ngBD W@ﬂeneglytﬁgbmbm@yaon 2P-dioethybr
i't may be éher mat er i %Gﬁ 31 Lend d wi.th &3
b yrrimegio g Btz hetenb And Y BB AP P HEE ¢ ne
NRRYH N8, @feldib &cid, @ EBACiclRIdY Rl doded@hedinid acid, Bhé nattudeast
one additi onal conmponent may be present as long as it

ddeeofhot detract fromthe beneficial aspects of the
i nvention. When the polyneric glycol is a polyester
gl ycolwndnhtge myafmﬁemyghgce@bthylsn@eﬂes glyed! i bemiddveith a

O oo R S5 e B ATl Bl b 1 o7
2 Ay (EiaRERYene-do-8th Eﬂ&éﬂx@@%ﬂ}@bl, and it pmymdmbgsycbmgﬁm‘vs

d t ht h . ad
o w%iahéa@c%tgg"ea@ugﬂs' Gsbit it fne e Wbt isdhsBbio

a ugl ' to %ﬁeﬂl‘n?feu 5%t 10 RbRYErcerN@RLENSS mole percent or about
(tetra hyl ene- co- et hyl eneet her) eI}e%co

bB(émdlécH’CWPItth VWhep Sheynobr(fesragpindene-corstef R ot is

pglleyéeﬁwlpgﬁ?etﬂl%r&he@ HFR), thel BRLHRAPSIP@Sramethylene-co-
ethyleneether) glycol and the poly(ethylene ether) glycol may have an overall
percentage of units derived from ethylene oxide from about 35 to about 70 mole
percent, for example from about 37 to about 70 mole percent, or from about 40 to
about 65 mole percent. Whether the polymeric glycol is poly(ethylene ether)
glycol or another polymeric glycol, in the blend the poly(tetramethylene-co-
ethyleneether) glycol and the polymeric glycol are each present in at least 10 mole
percent of the sum of the moles of poly(tetramethylene-co-ethyleneether) glycol

and the moles of polymeric glycol.
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pol y(tetranet hyl ene-co- et hyl eneet her) glycol and the
pol yneric glycol may have an overal |l percentage of

wanbdesi2zieri ved from et hyl ene oxi de which is | eB6THIS206/017723

or equal to, for exanple, about 40 nol e percent, or
about 35 nol e percent, or about 30 nole percent. \Wen
t he pol y(tetranet hyl ene-co-ethyl eneether) glycol is

bl endeghs iy bithtds Hay ERHRYS &1 iRCIBY) BiYlardihot Getited td)€- COMbi ned
pol y(tetranet hyl ene-coeth Ieneether gl ycol gﬁd t he

pcyanetorr[(éiwcianpiephenymetsyl ‘??ﬂ&enﬁrab@%{ﬁn%?rér[
F&gérﬁ%%é%nféihgﬂBéntzénedﬁﬁ(}M%yiﬂa%%@&ﬂéﬂrlﬁﬁ&hé}fé{ sle from

out 57t'o about ercen f or examnpl e from
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ne et ycol “6r anot her polyneric
dheyead] Pantmultaﬂwprbfegqﬂdushgmnates are 1-isocyanato-4-[(4-

6sqc¥£na?o&3flg}1g/ﬁ %lﬁrﬁ@e%z&l%ef E%%faﬂﬁgtj‘[ﬂ) gl ycol and the

eac esent 'In at least 10 npole
mgarmmﬂlexqﬂ)meﬁe'l]bmzem atdreixtro¢ssheredf. The most preferred

tetra and th
B BT REREL SR e Bbatfdte. 200 | 0
used include, but are not limted to, 1-
i socy aMizna- polyjufethans tsalpsiredt p by tRtendetis p isbnBemeples of

bsﬁ'% FRaks %%% % 8 hdedind %& %ﬁ@%ﬂyﬁl&éﬁ% Iy iR RERBE 1,3-

-I’socyanat ocyc
isogyatial d2iprdiyboe glamlt blmthhyll $-pentgnediot 12, rdimefiyéy 3t ohe

ane 3-4di i,S0 anat

,lg’et-hé'k’lh Slﬁ’gg §r4(s: OCYaN; gtlé-pegﬁﬁ‘;wx% ?ﬁlgﬁlgglf ey 1(:%/ 2nat e,
ipankdibly 1 @did(elregéthoBabanizang) aud| 1yd-prtafediol @yl mixtures
dgiso yanates are |-isocyanato-4-[(4-

' nat ophenyl ) net hyl ] benzene, 1-isocyanato-2-[(4-
cyanat ophenyl ) net hyl ] benzene, and m xtures thereof.
The nﬁHherprmﬂmerthwema scd@gl@dathe chagn extender is a diamine.

RS SRR it el B BERRRE WIS RORTEECD. |
ah}dlirajine, &Dé}éléml c%;mﬂnkf t1 erlfrbpaﬁbmbmlmhhi-ﬁmyneﬂsnmdi ,2-
LQ‘&%’&H‘@H?@R? ,Z%f’;aéglﬁc%gw'e)ghé%&a&r)g%?mlne Yﬂ ?B%ﬂ%%ﬁﬁi‘l@ il4-

SpiEiebighride, (54pmﬁlmeanej 1,32di#nid o2t dipkthly1b8tane, 4,4'-
trlnethylene

ol 4-1ri pent anedi ol ,
Zmﬁ@YﬁW big-cygl xy_llarilmg,_ ﬁé-t%rp t!l}}l%
| arflinBnethii &?é)(zﬁfem),@-l/&iixﬂ&ﬁ&ﬁme, Xndinkigi- bptcﬁmdbp'rbpaamd

U bé-iane S BTRIEITsens NyPa fmobatt propyamiie) Smdfl

1,5-pentanediamine, 1,5-diaminopentane, 1,4- cyclohexanediamine, 1,3-diamino-

4-methylcyclohexane, 1,3-cyclohexane-diamine, 1,1-methylene-bis(4,4'-
diaminohexane), 3-aminomethyl-3,5,5-trimethylcyclohexane, 1,3-pentanediamine

(1,3-diaminopentane), m-xylylene diamine, and mixtures thereof.

Optionally, a chain terminator, for example diethylamine,
cyclohexylamine, n-hexylamine, or a monofunctional alcohol chain terminator
such as butanol, can be used to control the molecular weight of the polymer.

Additionally, a higher functional alcohol "chain brancher" such as pentaerythritol,
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Exanpl es of such diam nes that may be used i ncl ude,
but are not limted to hydrazi ne, ethyl ene di am ne,

wa 206pezpanedi am ne, 1, 3- propanedi am ne, 1, 2- PCT/US2006/017723

but anedi am ne (1, 2-di am nobut ane), 1, 3-butanedi ani ne
(1, 3-di am nobut ane), 1, 4- butanedi am ne

(1, 4-di am nobutane), [, 3-di am no-2, 2-di nmet hyl but ane,

4t 4 trifuh®iohy) "eRen bﬂaﬁchewcsluem XU tBYTERErianting Ma) e Jsed to
3,5-trimethyl-5 - am nonet hyl cycl ohexane,

ToBI] sQlHpRILYIER9FBe, 2, 2- di net hyl - |, 3- di ami nopr opane,
2, 4-di am no- I-nethylcyclohexane

N- et e gt aetbsds 3n@j§<ﬂﬁ)tbtﬁiﬂeﬁl%)ts onhd’mEshMi invention may be
1, 5- pent anedi am ne, di am nop

1isorl iy rpbicaeay e R?évurefha@ew&f

457;5% Yh S FddOBEAI T, spel:ia@b&ﬁéﬁ{ 1Q|T§9ﬁ@ﬂﬁrg(ﬁrﬁd1%sﬂﬂuch require

I-neth Iene-b s(4,4' - di am nohexane

QYW B, oF BRELNY Feweqaaﬁ%ar)aﬂ%mes when in use.
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dlan1ne and m xtures thereof. Qptiognal l%ﬁ a_chain

tfeams, aeatises (bpBysolientrap water-BasRdh élﬁﬁeﬁ%on%@ sokbssYesmfe,
nreahdgsne, or a nonofunctional al cohol chain
term nator such as butanol can be used to control t he
nmol ecul ar wei ght of the ymer.. gﬁtlonally
hi gheAstserbiarein and wyless H@FYW’%?H%‘?W% d978Y "spatifehy mpgns a
RRMHuBRRYE il Bl wiiEh Ae fibéLidRShE SbBlanceGhRidhg RhARN ShHffetic
such as diethyl enetri am ne, may be used to contro
Swbinsr spmpiised 9 pilgast Snerqsnl by e A segaented polyurethane

I tas ion may be used
PR LIS BB V.
pol yur et haneureas of this general type are enpl oyed,
but ~ arlde spandpieet the prewAERYSTIPH a5 MHe KRt Fd Qyen

Wef&ﬁ o208 1ah & o4bhis O RRGABLIHIRRS cdrWisiRAUELBbriR! Seees

om1tenperature properties when in use, They are of

plabriq examales inshae circulas, fasmn evatm kgs e RBE twid) apdesafifer s,
f Jv&?éh?'ﬂlqur)% &daghéht F 92Rd h&@iﬁtﬂefkgssto(aﬁgﬁﬁle?@ @lo RS
wat er -'ba 3 (f

aneureas of this general

ISP erS|ons |1ns adh esi ves,
sehapémt, hunts, kielsjackks cg@eworhehxés WO PN EEN BV s e

! EGARE dwihdif, b8! PSRRI AR HANE ACENLAE
I ber - ornlng substance I1s a ong
cstmalil as otntdietes,anigieisyimts; hestarpror fetvest. Zhe tewmStextds
p ent, b h
67 AL L1 I A LS B
edrﬂfmﬂme inclides aph ndexasmhedtsh pillowessesybedspicadst {iwhs,can be
uﬁgrﬂ(e%s?corﬁl%ﬁeris(,néo}nfgrpeg ccwce):l\‘/s?srieeping bags, shower curtains, curtains,
drapes, tablecloths, napkins, wiping cloths, dish towels, and protective coverings

for upholstery or furniture.

The spandex of the present invention can be used alone or in combination
with various other fibers in wovens, weft (including flat and circular) knits, warp
knits, and personal hygiene apparel such as diapers. The spandex can be bare,
covered, or entangled with a companion fiber such as nylon, polyester, acetate,

cotton, and the like.
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stretch fabrics, and garnments or textile articles
conprising such fabrics. Stretch fabric exanples

wonedeudz2¢i rcul ar, flat, and warp knits, and pParms2006/017723

twll, and satin wovens. The term "garnent," as used
herein, refers to an article of clothing such as a
shirt, pants, skirt, jacket, coat, work shirt, work

pant s paiiel E&ﬁﬁﬁm@tﬁ@iﬂéﬁ@e&,ofﬂﬁ%és&%ﬂfennm&!;sﬁsd br a,
socks, and underwear, and al so |nclude56€ccessor|es

sapprisest frastose figgraeladted fom fhemounpepssting 9P, o
fc@ﬁ&lwﬁ@ band siAfheli€pETymbSield, 6r AbokibiraBeon ofsBchmebaEer &k N,

refers to an article co r|S|ng fabric, such_as a
qaedenin, “aretein fiberhmeansradihgresposedpipraisia, adudipgach

@%h“#%%@?ﬁ@%%,gﬁﬂﬁ%%% wodH blllﬁ ?nohm dtRlefo, aI?Qé'ﬁf MJoBL, S

ers, sleeping hower curtains,
cs{jmna,i camgl, atrdaqtbes hair aiyl fie ﬁb@rhs/gs waé kergis, “cgllypyig fiberdt hs,

|
30} AV B QLo e st ot obheL o
l:reyams adtagd, hoeellp tingmy ranw etzing atheoregotehlit fibers.i Hewsedthiugin,
K Wl{ﬁé&lc \ngllyﬁneﬁﬁ I&irs m\’\grgs C? xﬁénﬂf’acfﬁg%dr}ﬂ)egr@&uc@@ ﬁ‘oﬁll Ll‘}éﬁé(;r)
almﬂdh;éﬁmn shenfiba ebinmntﬂ ®x caapoubds, naluding cf@\ﬁelmepﬂe polyester,

fib h | on,
ongagErer e o PRODEAR s MBS0 Ko, Flbrt e

conpr|5|ng t he spandex of the present invention nay
al so comgfferthe aatouheefstvagety of addgivesednalsodd upedimthene
group censi St | ng iC
P RE PP RF B PR, fogRESHE o pfi i) RS ine ACESUALIGE
u&"ehb ivedsneibm, E)Eampdﬂs emO‘IIUCfeI delsttantsesacisasditdnilye diogskpoded of
tein, |nclu uch. nat
st st B, i Rl RE R e Bt BRtun
aﬁgﬁﬂéﬂnnderddlphanols; andrinc a;ndie dydsend Hyd emhawdrsf antinficrbbinls,.

G senpr glictine ol HipderCatind Bl etifPBR Prfelaaf e apg,

exafpd. e cotton, rayon, acetate, IyoceII linen, rame
and other vegetable fibers. As used herein, "synthetic

I ib fact i ber .
P F om asaPShiEr o4t Pes<hny Pyeh ohik feet COr kil L apBe
c@y’gﬂ@hmp&ﬁmed B}Oduldldmagr dy@fngaxdapfpﬂtmg polcydsésesuch pofrgmminde,

CAEN R T T e,

t 'e vy @&fd@%ﬁh@ﬁmﬁeﬂﬂ cofhpgisthg e spanﬂmwﬂeaiyetmpyrsdm hbyot

detract from.the beneficial as
spraying the material comprelsr,lmg the spandex \Elth Ilye liquor.

Conventional methods may be followed when using an acid dye. For
example, in an exhaust dyeing method, the fabric can be introduced into an
aqueous dye bath having a pH of between 3 and 9 which is then heated steadily
from a temperature of approximately 20 OC to a temperature in the range of 40-
130 °C over the course of about 10 to 80 minutes. The dye bath and fabric are
then held at temperature in the range of 40 to 130 OC for from 10 to 60 minutes
before cooling. Unfixed dye is then rinsed from the fabric. Stretch and recovery

properties of the spandex are best maintained by minimal exposure time at
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of the invention. Exanples include delustrants such as
titanium di oxi de and stabilizers such as hydrotalcite,

wa 2niexeme of huntite and hydromagnesite, bari BOT/US2006/017723

sul fate, hindered phenols, and zinc oxide, dyes and
dye enhancers, antimcrobials, antitack agents,
silicone oil, hindered amne |ight stabilizers, W

S Geneperatirss abane] 101€. ICokeentidine netaddexy sifo bdfellpweseirin

i nventi.on or the fabric conprising it my be dyed and
pFiRg 28SBSe¥St ommry dyei ng and printing procedur es,
such as from an aqueous dye |iquor by the exhaust

nmet hodAatsetidomeay, tht toras waatfystrens 2eaCtha nadisthidCe @G, dyby

o PRk ot By g S ottt R BB hy ' he

s pastdestnesd ¢ah rebyl il dolps dd'ss, sCaBRE nemaﬂ tdmtchmlsledmyy ble

foll ng..an acid
o e i Haethist DO o et L el SRt Pl Gl
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[ is then heated s roma tenperature o
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The dye bath and fabric are hel d at tenperature

ﬁp%r#éx Padﬁggémova@)w@faf%smdqsaﬁd for de 0 2RRsTH0 i nut es
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best
ab eponed o dutetiantaby Gl entobRy dorlies Soevitls ray
ab&niRg. AalonRUeAtaiedy BéSik&lto dmiotd Mk SRifiifess AS used

herein, the term "washfastness” neans the resistance
ofhasaciRyistics; aiskqap alep b wed apretasdingndhiegkig aeewhm 2

C ﬁfm%%aé‘ﬂltldn%f apek 'réhglred—@éi\l&ee%fthé’\%ﬁﬁl{eﬁ%ﬁ@ e, " esul t
in color |oss, sonmetinmes referred to as col or’ bl eed,
byhnigicaprgted il en suxilignt addiive msgskto remrl gniemia dyesdiam i n

[

SRl PR Epp S UAMAE h Gl Y P (R PRLE Suiform.
Chsvelilyeing igjeaured] Cotiahéosfiieg dggbisicesbeusdd glanaer ino

e @a&@ i ber
5&1OSP?¥gﬂﬂB@8%E?§ﬁ§y%§&ﬂ£ ﬁ' %ﬁ%ﬁgg%%gggﬁses
and | aundering conditions. Spandex having i nproved

was hf aSrardessfites cadsiferawdfiiom the gelyursthagnrapelyurettigaeurea
mgélpﬁl@ﬁgoﬂ%ﬁ oPHERRELH: B effonthEu PR §inthg s R SRAMs

ve nt I on
dry spinning or melt spinning. Polyurethaneureas are typically dry-spun or wet-

spun when spandex is desired. In dry spinning, a polymer solution comprising a
polymer and solvent is metered through spinneret orifices into a spin chamber to
form a filament or filaments. Typically, the polyurethaneurea polymer is dry spun
into filaments from the same solvent as was used for the polymerization reactions.
Gas is passed through the chamber to evaporate the solvent to solidify the
filament(s). Filaments are dry spun at a windup speed of at least 550 meters per
minute. As used herein, the term “spinning speed” refers to windup speed, which
is determined by and is the same as the drive roll speed. Good spinability of

spandex filaments is characterized by infrequent filament breaks in the spinning
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be supported and further enhanced by use of customary
auxiliary chem cal additives. Anionic syntans nay be

wagew/ 122027 nprove the wetfastness characteri sti eeT/Uaz®6/017723

can al so be used as retarding and bl ocki ng agents when
a mnimal partition of dye is required between the
spandex and partner yarn. Anionic sulfonated oil is an

QUK A E vaH&'hI%J YR s’#&ﬁgx bah BeRbat 4b saplOfiluMesty 6Scahbem
r

spandex or partner fibers that have a stronger )
abdl¢sagd by dopyentipeal dgrlnigas irto griti-BlapepieipEls: @& filgmenf is

r I . LN I, | &'TilBersed al one or
ioﬁgg{g%jﬁgcﬁtgtg?%%ﬁgmﬁl ? ]F]J ﬂgﬁ%eggi@&??gt?ﬁg alg e net: s to support

I nproved washf ast ness. Spandex fiber can he forned

f r om Htewglbkaymep Hensesidicddn g artdhan HisEaraa s sPyes
%géem)f 2 EhaRllex ddGpBLIBSERTI oM b LIBAzatiDA SttDiRisk itb®ad power
spi nni ng ﬁr ocesses such as dry spi nrp@n% or, el t
spinpatehig. thawsimprpanden ABEE RO WET o/ p REERTPIG, HISFORBRR or
\S%fcﬁpeutg s%ﬁs@ol tir{%oﬂ%' Eg%@rfrirs) iSord& %6 InBfase!the EbdEafioh Ad Blice fhe

ymer s rising a poeléyrr.e'r and sol vent is
retdeower ¢oferspastex dponderde increass ifsidsastabilitg iy circulay lmitingsiser
tg for f] £ ' : Hred

581 B il SR psfbiohs, ARGl Cton SRS Gl sopdftcduces
foaanfattogng produgivityent as was used for the

pol ymeri zation reactions. Gas is passed through the
chambay, é?sd@ﬁ’ b ri%éﬁn ERRr, SOhY 8Qkraf10pRRIcatirbyerfidie
filament(s). Filaments are dry spun at a wndup speed
dafapave, vdakstotlss Gberarenesiep simulpnequsdy dosling; SERESHRIPRSTHES t he
term ‘spinnj ; L thGedd 2 to Yirdind S
B Qe R D SRR Hongp bt O LR, SRERE o e
Giteol(leqdi poaer o1 thydubifs), gpaanaliyyin piopertien tosthi gcedass ia SPIBRIPE ed
by i.n uent .filanent ' ANt nd
heqtn ol B e s A E R e gl o TR I 36 e
fTHeaetioébelomgatiamahidnareatEvadpbviey acdniedned thediattability of

o Ry 20 Bt egin e S bk P GRSy PR ©

diaeerfeThd intr@aged loadlpbwerscainelsd raswivinnietroadeth osmumki domdoft

in the art that increasj.n he i nni.ng s d of
IR B HBETEFD R Sieehng e o Soufss BR S Rad
I Geto&n ik Beak B th e RBAE Epi B RiEERIthérebyt leéuchfythe sPANEEX Spun
at a | ower speed, Therefore, it is.compn. racti&elto
SRR IEICA 28 ERIeVing Sogteloer RigPeTSy B dupping (e 10ss
el Ei Riiedd thelcRSHREr dub & 1he aetlinevRdon@fof thesyitan desired n
order to increase its draftability in circular
kiber PIoRgftishd ot her spandex processing operations.
However, |owering spinning speed reduces

The draftability of a spandex yarn can be limited by a number of factors.

The draft is limited to the elongation of the yarn unless it is first limited by some
other factor. One example of an additional factor is the load power (or modulus).
For example, if the knitting needle in a circular knitting machine is limited to five
grams of tension in operation, then the spandex fiber draft is limited to the draft
produced by five grams of extension force. One favorable aspect of the present
invention is that the poly(tetramethylene-co-ethylenesther) glycol-based

spandexes retain very high draftability in circular knitting, remaining higher than
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manuf acturing productivity. As spandex fiber is spun
faster, sonme desirable physical properties inprove,

wohbdea2zkher fi ber properties sinultaneously decriusewe/017723

These properties that decline include reduced
el ongation, and increased force required to extend the
fiber (load power or nodulus), generally in proportion

tfgH QiRlidy Mol PREAndthy &l itV iy PBAEd spBaddy epémberﬂ thes
reduce the val ue of thesandxtofat]1 g b&
cuatdsker e inypiiop dyve 1P ah FRES &3 Broesese Waner BAREE | oad
REWMRaridrt sphifliek. COMS & illiterafd 3 T4 | bdivwof the fiber and
t hus i ncrease the am)unt of spandex required to nake
an elastifie C? garnment. The increased, | oad po

al so LO¥EN Ioad ppvre i desiteddn mpssRRRsiex enshisst ot gﬂl\&%e%ause of

| RGeStk es ntrenee dltaﬁalﬁhﬂ'yeﬁlﬁ Ris6 GecaldRQ6@Erd6ad, podver in
bal’ance nust be struck between i ncr eaS| ng%&e fﬁlber

sipe plntiigd spmeet oflse FERatsSIRA ARG VEHRY igher

AL AGLiY Elhngﬂy 86traB1B ot R ¢RI oﬁmsﬁlw@ﬂfea on
properties, m nim zing the | oss of produyct val ue

tipcreased énaﬁ%t@lmbue algo besapssdiigherslongation indhpglasgfied pasment
0L NBE trgl?sﬂtequgtofhﬁéﬁgf avalQﬂ@Me‘téiﬁn ek Srabdabiskhiéoonef a

spandex yarn can [Tmted by a nunber of factors.
The draft is limted to the elongation of th

unl es Xetayosablq aspget pf the progenbipvensive ighfspandsgs g"b“’F‘?O’bn e
W%'X_@& &)déihﬁ}lé&@ﬁkl DS g@%@ (wme%e &tﬂﬁeﬂe@ﬁh@r RAWRT is (16T

or exan'pe knittin needle in a
cﬁoﬁ@upnc&erpqmnt)ﬂlph@umghqﬁ élorlgatlpn And lewer lgad parest.gh3ing of

t}?(ﬁ?('{te%‘gmbtﬂylg t a@?@olst _BREd {2 ﬁdépﬁmesﬁuﬂ étQﬁﬁllaﬁl kfdells | S

to't roduced five granms of

exdeanditonsf Bplo:@etram@ @ﬂwamgé/calslpe@q spade fifgnoh FuEBHY
I %1\(1?? ﬂn?dﬂ rhc?r? Lﬂaﬁ%b&ﬁl 870 melﬁrs per minute e(Frymm]) due to 11m1tat1ons

rane ene- co- et hyl'eneet ycol - based
smamskebbeysherlaglamndlﬂmqndhccgllqecafrlafgaam | Hurtheri incredsecial ar

kni.ttin r LAl el t '

St rETRG Pl b nd AN SdolidEvdio pauch that i
wheifind prectzplbvatiex }bﬁwevhewhmmﬂu(twmctbylvmodethmer@bther)
spee 5 er,cent hi gher .t han 0
SRSt he sPRAGCE bl FAREAL 8 S AF R RELROR RADAGK:
[ fs nﬁiﬁéabe’d&dd ithe ehomghticiaredecedeind theg esmanost watubybd:b@cﬁlas e

on . ncr.eased raftablllt ]
vy ek St EP GBI P r IR 2 B Py b, Th
gﬁgfm&&ta.te@fntﬁﬁleh D.art@ls atlew. IFoi e&xamplel ﬂl/ﬁldhe:sgaﬁdam[) Olf the
confort. Higher elongatiaon i Im esi.rabl e not
ofltge batrlEarlosd R & H0vpe ZorPs 308 g leR e
much higher speeds than the Comparison poly(tetramethylene ether) glycol-based

spandex spun at 844 m/min. In addition, the elongation of the spandexes of the
invention even when spun at much higher speeds remains higher than that of the
Comparison poly(tetramethylene ether) glycol-based spandex spun at 844 m/min.
The spandex of the present invention may be spun at a speed in excess of 750
m/min., or at a speed in excess of 1000 m/min., or at a speed in excess of 1100
m/min.
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increased draftability, but al so because higher
el ongation in the elastified garnent can be transl ated

wonvw/1h2gher avail abl e stretch in certain gar near/us2006/017723

constructions. One favorabl e aspect of the present
invention is that spandex based on
pol y(tetranet hyl ene-co-et hyl eneether) glycols (where
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spandex is spun at speeds up to 1300 mMm n or nore,

the l %‘;e%ﬁ#\%{e rlet?’ach%fo?c%%?g @aﬁg@g er f‘ﬂn%g %HVEW id wBually

r educ remal n at val ues better

plokiyeplediccause it Imythe mefragtiveeloice dhay palls-tegeghstth é@ﬁ’@e X spun
COHS‘}R‘J%I Eor} ﬁ{vg?as %gﬁent aml %wje?the }nlt f &é@'ﬁ@tﬂpg @bl es 2

e spa es of the
i Insreasirigathe mﬂmel ;ioweqsf al spadiep oancgithert allb@ﬁ% faprhOgipnufpadurer

3 00% even
0% RSB SR AL SRICP oGRS cRPELE LBE e o
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B MGG s asareet Harise. Arooprar FHE R Eo SRR
Crieraiet Saner pRbwy itsafsé tmbh phdmes, etfeeia)ly gloycwith Hasdmlier
spandex spun at 844 nmnmin. The spandex of the present
YA on may be spun at a speed in excess of 750
rT1m n., or at a speed in excess of 1000 mimn., or at

a spe @aﬁd&x&'ﬁbMﬁnKBfto idriOexndntrivhentin Gt dnposed sdtod water as is
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“hot wet creep,” as spinning speed is increased.

The following Examples demonstrate the present invention and its
capability for use. The invention is capable of other and different embodiments,
and its several details are capable of modifications in various apparent respects,
without departing from the scope and spirit of the present invention. Accordingly,

the Examples are to be regarded as illustrative in nature and not as restrictive.
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t hat hi gher speed spinning of the spandexes of the
i nvention desirably increases the tenacity. This is

walew/i22d2ast rated in Table 3 bel ow. | ncreasi ngPCAIS2006/017723

retractive force of a spandex fiber (unload power) is
usual |y desirable because it is this retractive force
that pulls together the fabric construction in

el ast iA@dediRr 4R B Euddis oBibves ihdiciad, theitdrmIENVIAEUmeans
properties. Increasjing the unload power of a@z andex

chmeféﬂef?éamlé? bV 088 (P N CRE RSP P PoReEt GE e o6
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nor e end uses, especially thos hg fine denier rd
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finishing processes in garnent nmanufacture.

despping tie i pisaliereported s p aipglp nemberihe ploksg of 6*#5093??&*“6
S £ Ng

I}&g ?xgeﬁlﬁ dle P gl?ﬁél %ﬁ@?&?ﬁ@th%ﬁféaé & thcsplgé/e%gm%l‘glon the

at t I hal fabric shape and size may
mﬁmcdmalanm@o af diffosyanate fo mhy(@trﬁmythblénesﬁwmpwthqﬁ) t he
ty : theGh&BRvinveRtidE St
DR Rl 1Y oS . Bl e e R v arr
ube preﬂa)ned mplar Agticst{aliiepcymatab bely dettsaietyleneve-ctiyleneiether
t wet creep
R P T Al i e R PR e
dem)nst rate the present invention and its capability
for use. The invention Msategalpabl e of other and
di fferent enbodi nents, and its several details are

capabl ﬂ{ﬁnd@m{ﬁm@ﬁmmmm@/ﬁmbwg aPHIIRBIE §din I‘h@ﬁiﬁ@c bs,
wi t hout departing fromthe scope and spirit of the

pt- &s Wilmingios Relagiare, Hedo AHITGN P@Fﬂ}é’n&‘ﬁﬂrﬂﬂ@é‘l%ﬁ@ 90 be
r R9Gif6H £ ﬁ)ﬁlElllﬂ)'LﬁioE] d Néndubs DRICHEDRNilkRihg@f, Delaware,
restrictive. As use erein and unless ot herw se

i H8Acated, the term "DMAcC" neans di net hyl acet am de
solvent, the term "%CO' neans wei ght percent of the
|socyanate end gr oupsAhﬂytgagqgﬁgd% glycol, the term
"MPMD' neans 2-met hyM 5-" pent anedi amine, the term

"EDA" neans 1, 2-et hyl enedi g{y ne, and the term " PTVEG
reans THORS s b A Ay retkdn cisait stisteping cycle, or m other

words, the resistance of the fiber to breaking at ultimate elongation. Load power

is the stress at specified elongations in the first stretching cycle, or in other words,
the resistance of the fiber to being stretched to higher elongation. Unload power
is the stress at specified elongations in the fifth retraction cycle, or in other words,
the retractive force of the fiber at a given elongation after having been cycled to

300 percent elongation five times.

Percent Isocyanate - Percent isocyanate (%NCO) of the capped glycol

blends was determined according to the method of S. Siggia, "Quantitative
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woasies2ziefi ned as 1.0 nole of glycol.

As used herein, the term"capping ratio" is defined as
the nolar ratio of diisocyanate to glycol, with the

capping ratio is typically reported as a single
nunber, the noles of diisocyanate per one nole of
glycol . For the pol yurethaneureas of the present

'd} ﬁﬁ‘JA sﬁxha?Ftﬂfcﬁf)ﬁl Geshp"DrdEditiah, Wilsf & Sbhss Neywawak.e
Ssggt et ramet hyl ene- co-eth Iene ether) glycol is
FPEASE

ol (185?éb'(§mgal’°§’n“¢16?m‘f {24981 yur et hanes of the
present invention, the preferred nolar ratio of

di i soeygRatehet @o@t@hty(m@tlév@mt lRB&h Qordbiiyil @Be et her)
gl ycol is about t o about pr ef er abl about 2.9

ely4Bimetisylge- cmfeyﬂqnﬁ?tgermbcaka qt by REsesT FEERUARAES )
1800Nin&! oA VANMR |n?ea§1fr&‘ﬁ%11|té1 VFh%%%n\ﬁe oﬁpdly(teltramethylene ~Co-

W1 m ngton, Del aware, ori nat ed

qunpﬁther)agiml pclpndd was dé%ﬁﬁ‘i"P‘b’éi‘l aéui(t M SO BOP3AR 2Ye
f‘ gjw un{obined t PR inteleth Py¥R Coontditdd -OCH,
Ana t i cal Metho T

enacity is the stress at_break in
trieekssi X713. %nmwemm@aww @w igegraliof Grersambingd ofs CHRH:-

r(? }eﬂs%&?l ef 3%3)% [ IBerobf ﬁ{e%lﬂoﬂlg £dtn ot étHﬂEﬁ‘e cax1de—

ngation.” Load power Is stress at speclf
édasndgmkagmé-ol-(ﬁHiQsz -®1)rasd frsmrTéiFtﬂPﬁSﬁbllrdvgﬁSé O-or | n ot her

%&I ﬁhr@H 11%% 5 COLjE{'I Gl IMQgeE Qorﬁﬁ fr@ﬂ THe &l hed

power e stress at
Shemdfthenhokaf ﬁmngmn nﬁethylcmeethhelnﬂqagetsm ﬂleppbzﬁptrwthsgl@ie@o-

er
i herbe e Tl o of e rORLh R CEBERs Roe hE44P S0,
pledit €4 tintedralrog étel oombfnied eOCHyrpsaks Rad themthat msdyw&ihed@d
Per ent ) of the capped gl ycol bl ends
§Fairf’ﬁ%‘aq§é§b&’8 gy to the method of S. Siggia,
"QJant itativeOrganic Anal ysis via Functional G oup",
3r d EdiunibenAvatigedvioléciGoriBeigNe Whyonkber pueregs 186iocws 1

9 { t

A0 U R BT kht b0 200y BB e
pgldydxy Biundbeeinbhbéne- co- et hyl eneet her) gl ycol s of the
present invention was determ ned from 1H NWR

por (PTG MR e 2 o socnith apd el propericg oL g
vépandik Sl redured ircacsaridra with Kilges erhnagthodsefckS A D 2731-
72. An Instron tensile tester was used to determine tensile properties. Three
filaments, a 2-inch (5-cm) gauge length and 0-to-300% elongation cycles were
used for each of the measurements "as-is" from the windup, that is, without
scouring or other treatment, after 24 hours of aging at approximately 70 OF and
65% relative humidity (/- 2%) in a controlled environment. The samples were
cycled five times at a constant elongation rate of 50 cm per minute and then held

at 300% extension for 30 seconds after the fifth extension.

Load power, the stress on spandex during initial extension, was measured
on the first cycle at 100%, 200%, or 300% extension and is reported in the Tables
in grams per denier and is designated "LP1”, “LP2”, or “LP3", respectively.
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CDAl and the 1H NMR spectrum obtai ned. The integral of
the conbi ned -OCH2 peaks at 3.7-3.2 ppm was conpar ed

woaodshie2a2nt egr al of the conbi ned - G CH2CH2- C- POEAIS2006/017723

from1.8-1.35 ppm The -OCH2- peaks cone from both
et hyl ene oxi debased |inkages (-0-CH 2CH2-O) and from
THF- based |i nkages (-0- CH2CH2CH2CH2-O) whil e the

UnildablEHer, e strésB Kﬁﬁl%‘iteﬁﬁ&?oif 10099 Jrt460%n)he fﬂfth firilowd t he
mol ar fraction of ethyleneether [i nkages in hﬁ

S35 (i &lq teReradyn éqa@s e@éieﬁw diriedesipptpd gt oy or
'ﬁ%&%% @Erc&ﬁ %1on Tﬁr@%@m 2k 1Ay SRS Fragshed ohr om

I nt égral e conbi ned - - peaks and then
tlgesixth e@gmsaomvagle ping oredifisg Instien grinsdeyvhich grubbgtaprap -

REAKSA rdy %dﬁﬂé Lage Molecular Wight - The number

aver age nolecu vvel ght of the
pol y(t et ramet hyl ene- co- et hxl eneet her) glycol was
1

det er Retser Sy Wless nihamdseindisaied @Fm?f’éﬁ%‘@S 286 MEAFH %nd
@uﬂ%%& ﬁlaﬁ{a‘a%@c{nt éuﬁj%cted t-Erﬁ?ve%UO@nghgﬁﬁ&ll&ia@%anycles

erties andex were neasured in accordance
\MetdqnftShte("‘éfeﬁiﬂ"hWa TRatchlsipd@s: ASTM D 273 1- 72. An
Instron tensile tester was used to determne tensile

properties. ThreeofddoRoi(Bs— Bo)d NCh (5-cm gauge
| ength and O to-300% el ongation cycles were used for

i e LoDt OarnerE by whr s gt 8508y |

hes{ch, BfordGhdgrted thedRR X pARhebYxafiOn Bftladsgebitoetyel at i ve
hum dity (+/- 2% in a controlled envi ronment The

sanpl e.tinmes.at a.cons

el ong :§t§ ’ic\gﬁ‘ gﬁ‘f é&%ﬁgr%% ~SRRPEPEER BRI e{ ﬁ IR
I0RUeBver &N Bdre ﬂlefsﬁp’plﬁlﬁhcﬁgﬁmdﬁ cafriceplate hed ﬁlldtﬁmho the knlt
ext ensi on, wer, the stress, on X, dur i
Shiriap e GETeafe Dejpen MERTRIGRS BF Mil?e?ﬁ"?@etede‘m 8,
13991/an 309 pRkagd00He BKb SNtk BrdFah suply eO(ictds/nin)tihe
Tabl es in granms per denier and |s desi gpat ed

"theospandeyysupplpmate 1s panally 2 S48 NG (3 3%10 S ater, A ‘F’§t ress
alno@A 28 WeEh2hRl dRk, 42B% Phis SQXp&As Ed'k%aﬁdef( %ﬁngbﬂioﬁ ad

cycle, is also reported in %rams Jber denier; It
dSOPglo08Y, ermoreiphs ussdl hexgmp the teraws hard;yatpe [Fgfers Felatiely

eihagﬁﬁtfgﬁf; ?1%}1 %&?&te( "cBhéh, hyl@ﬂ d:a}‘&lnﬁ:‘éia&? oMRég?. Measur ed

on t ensi on cyc € usi ng nodi |ed | nstron

rips to which a rubber tape was attached d
g| | Sp é@)@total draft of the spandex yarel is a product o &e machine dragc(zlwb%

and the package draft (PD), which is the amount that the spandex yarn is already
stretched on the supply package. For a given denier (or decitex), the spandex
content in a fabric is inversely proportional to the total draft; the higher the total
draft, the lower the spandex content. PR is a measured property called “Percent
Package Relaxation” and is defined as 100 * (length of yarn on the package —
length of relaxed yarn) / (length of yarn on the package). PR typically measures 5
to 15 for the spandex used in circular knit, elastic, single jersey fabrics. Using the
measured PR, package draft (PD) is defined as 1 / ( 1 — PR/100). Therefore, the
total draft (TD) may also be calculated as MD / (1 -PR/100). A yarn with 4x
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Percent Set - Unless otherw se indicated, percent set
was al so neasured on sanples that had been subjected

woaodeiez020- 300% el ongati on/rel axati on cycl es. Perasmio6/017723

set ("% SET") was cal cul ated as: % SET 100(Z/- Zo)ZLo
wherein Lo and Lf are the filament (yarn) |ength, when
hel d straight wi thout tension, before and after the

ga&ﬁnféi@i% 9ad S%r}fﬁ v%lﬁef ﬁéde@ﬁotﬁ])&ﬁ&f?&ﬂ 2165 HALE 4 yah with
rcu Kni t aft knitti ngé t he spandex

surkinedres of d @ﬁdt )°/ Eﬁé@ﬁdtha}’%a ot AL 74 ¥om t he
supply package to the carrier plate and in turn to the
kni t ﬁ%ﬂ' etc&tbgqélﬁeaﬁc?mtdg@uldﬂ lﬁlﬁt]f&sﬁﬂﬂl&)ﬁhﬁtm&gsetth@mﬁﬁx}mmh
use rate and the feed rate fromthe. spandex sypp
SEROHE o toR RO nFISIE PO BF e e A RSRERIS ARG Py GBI AT
(aﬂ%&ﬁ&ﬁe{bm/@ )inctr@a(sfnﬁ SpaRRE WS isLURY t rddatecontent) OTHiF@hdiry

t1mes 5X to 4x reater and is E
tiavéor theet Hintte depftds the pencent elomt@n RS PO YR Pt ?ﬁggd
?)EI%QIQ.%¥ ngzﬂhoﬂfto 1RSI QP MapoPhntTRIE: Aersts,RBERISN,

ter yarn' refersto relatlvelalnelastlc
yamacity %bcdak,eigctfm yars taskiness glepighunifopmigy, an s n yarn

%‘5‘1? }e%cee tlaéa}gram? acﬁl-l::o;ﬁ)lé ﬁﬁﬁl Kgl'ftelfs tmﬁ’ rov iR a%%f}%é%gﬂl%rn

I ne draft (% and t he package
d]neaé hm(tﬁa@)factwh by hedueing draft fiemnthe ultlmate frfé(rgeaaﬁéfbwgﬁm n

§f g%t{oggggre )( 4 g%@glcggr (ietzk?mﬁlg RBY ¥ub kRO GrantP By 2

rer spandex content”in a
findpgdsingidsafi mmﬂakm&ing bpeekseadhiap madccematitsvelotugh ady begks

t he her, the draft

el frevountion§ of B Taufidippngifen ke PR ARERGERIC
Reakagachehepsitieion” and is defined as 100 * (length of
yarn on the package - length of relaxed yarn) /

(! engtlljén?on Xl%ﬂﬂl’? nnete gs AAGKAYE ) 1infiR f%(cﬁbrcf@% ¥ TERSHEES

5to used ITn circu
ab@iiniin thespagler yjre nsschx;ectﬂsaﬂglatedéo th@smtmlgiraﬁ]@f th@ﬁ@@‘ileéd PR,

p ack D ef

3?&3%0 atfhléc(tlf) %5 edlr N ?tqﬁ%ﬁﬁr(rléaé %‘# %DQ Ul at ed
ag&n{v[ln/orc(er o maﬂﬁirﬂd&@@ptablﬂy ly@rtensioh umkn:wtmg ahhlgledlﬁftat s and
5% PR woul d have al draft ile a yarn
VARG PRRREEYS tﬂfeﬂ’ﬁr’s ﬁ‘f(eaa %‘@Iuﬁ’@ cfwtjﬂv\ir:ave a total
draft of 4.71x. For econonic reasons, circular
k nitt ame idual yaro fdr dightdraftabitityuseld therefﬁrﬁhmmi@mﬁ'@@tx

nt e t ent t d
Hieahn ByrekeloR Hhodihk BoRERANES fock @R BicliiaBERL 1SS an
dfriafidn drsl teckyvanifonm desiel) aed clontlest of dﬁfwtsmal n

Because of its stress-strain properties, spandex yarn drafts (draws) more as
the tension applied to the spandex increases; conversely, the more that the
spandex is drafted, the higher the tension in the yarn. A typical spandex yarn path
in a circular knitting machine is as follows. The spandex yarn is metered from the
supply package, over or through a broken end detector, over one or more change-
of-direction rolls, and then to the carrier plate, which guides the spandex to the
knitting needles and into the stitch. There is a build-up of tension in the spandex

yarn as it passes from the supply package and over each device or roller, due to
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factor that limts draft is the percent elongation to
break, so a yarn with high percent elongation to break

woOotehe20mst i nportant factor. Ot her factors, BATSa®6/017723

tenacity at break, friction, yarn tackiness, denier
uniformty, and defects in yarn can reduce the
practical achievable draft. Knitters will provide a

SRt Gdnd] BReinthatted by RE ﬁe\l'lbd’ﬂrtrbllw tHaboti€Hes tHeyparddxicTiRg
draft fromthe ultimte d % (measur ed per
) OE B’)ettﬁqsgons

er@h@aft Phie srangdexe ke stitchdy, Pryfﬂr%rglw to Ehe SR

E Huab ks ng&@&&h by increasing draft until knitting
rea S reac an unaccept abl e I evel, such as 5 breaks

per 1,000 re utl s of _the kni machi ne,. then

backi rgsigral ?}n g&i‘?@“ﬁ?ﬂt b&}’}&%&?&@mﬂg P&fai ned.

THasdeR @arh;ﬂesl%stdeteﬁﬁme@sjdhmg £DikaRbISDM® ahalyikeri 1 B@wn

factor for draft. The feed tension in the s qg g yarn
n

i aneyn} efgercleng Banpsed 19 extagidhe BMC quf offa kngioy dex

Y&@hitex! fThd ﬁn&iﬁ@f ]?MfAléQf’E Eﬂe%rcﬁﬁe et henefdd E%ﬂédst'ﬁng
["'oad power) the spandex yarn. In order to maintain

(

a@eyb&%pmrythrmﬁtheelamwmnﬂ Romprring thagvalie Risghndardeption; ¢
?1 ~pdvant ageous for the spandex to have a | ow nodul us
(l'oad power). The i deal yarn for high draftability

woul d t herefore have hi gh cent. el oangation tqQ break,
| ow oW QreepadiqhanméFiper hlatd%fﬁvmﬂ?@w PeATHLIE 3P,

| %lﬁﬂ leﬁ%ﬂh% anfydraGlretchin ft @5 ShetkRBiagalf tak it ofigivall evel

def ec ecause of its stress-strain, properties,

simﬂﬂ Ebeolyhimmgrsiterisin iy stisighed renditiondor Hmingies o water
aﬁareu %taﬁrf%dtahtgmg sﬂe% e \ahBATOF to. mn@e{eﬁﬁb iftfsin fHRY €

t the span drafted, the higher the fension in
t bagh, ydpasmgﬂlettym@aandgba\mé sheysample frateHXiahr QL ERpEPFe
kﬁ){ryrrh glf]lﬁpo%l%b DimtSs teFork Bleh %%thl%ﬁaﬁ%ﬂ% T‘l?erﬂbrdeﬁt
netered fromthe supply package, over or through a
bhaskven creeptls deltdated fromdbefollowiag St o changeof -
direction rolls, and then to the carrier plate, which

o the knitting needles and into
e Stltg@ Hg%gxlg a build-up of tension in the

andex yarn as it passes fromthe supply ckage and
ogléprs aaEloN M B Brovide PYRSHOT RETfermRagps indiot- BRERTPEIE e

| ghadiord sty 8@gdinglevi ce or roller that touches the
spandex. The total draft of the spandex at the stitch
is therefore related tg % m of the tensions

t hr oughout the spande %é%ﬁ' esi dual DMAc in Spandex
- The percent DMAcC remaining in the

Examples 1 — 31 (Ethyleneether-Containing Spandex)

Random poly(tetramethylene-co-ethyleneether) glycols with the mole
percentage of ethyleneether units and number average molecular weights shown in
Tables 1, 2, and 4 were capped with 1-isocyanato-4-[(4-isocyanato-
phenyl)methyllbenzene at 90°C for 120 minutes using 100 ppm of a mineral acid
as catalyst to give a prepolymer with the molar ratio of diisocyanate to glycol
(capping ratio) shown in the table. This capped glycol was then diluted with
DMAc solvent, chain extended with EDA, and chain terminated with
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spandex sanples was determ ned by using a Duratech
DMAc anal yzer. A known anount of perclene was used to

wexbeeaer02t he DMAc out of a known wei ght of spaRdets20ph@e17723

amount of DMAc in the perclene was then quantified by
measuring the UV absorption of the DMAc and conpari ng
that value to a standardi zati on curve. Hot-Wt Creep -
ety Walindth @8R a(stﬁ}x bc§¥xﬁ&tsﬁfuﬁbﬂ e’ﬂhc*&indiiﬁﬁéﬂEMA@ u@efdl was

0“9|na| Ieng arn, stretching it t
&yieh dxeaﬁnnbﬁprnnmgﬁe@ﬁm %ado% 8rveo thanetirewd based

bMa{l%blﬂgoﬂ e1%1ﬁ Thésfﬁxg&x?é s%hﬁfén%@ diytdpRink®4 oAt nut es

I'n a water i ned at teggerature in the range

provBizd with Heonigegeny eassiedgpapied proyad ¢ Bedebrplland popadian 3ig
%}Q%Bée%g Ltgcp %(}?1 %{J Jeﬁ\ﬂé reltlti}@s ﬁﬁrgé’ﬂn@atﬁn@ ghsSArafth WeROM

erature m nut esS before

ad;asm forrgputtiiea feisidadl Sblémgtlfwel Q_ffO 1 e’ pragente Abe Hlsmenist

ggv,trat%fl %ﬁ?&ﬁ%h‘?ﬁlﬁ@l (ﬁﬂ%ﬁ){) g?rélg%rlte é?x%dflof? Egﬂéla%}r %1\12 g‘mﬂ

SUperl or performance in hot-wet finishing operations,
such as dyei ng. EXAMPLES Exanples 1 - 3 1

( Et hyl eneéém}%{glsﬁg%[aﬂggg RY_sSRARARKIBARAD

ﬂx]%liex) |
poly(tetra et hyI eneet her) ycols with the
nol e percentage of ethyl eneet her uni ts and nunber

aver agelyfroirametiiyianeatharyilyeo! sithan 1500 Raliopayerage molegylyy 4
gﬁjt Q?g&%ged’\evfﬂhl isok Q%ﬁlnl_@i-%o@ya[iﬁté iph&@@ﬁi%ﬂl@l]@@ﬁ&[éﬂt )

ene at 9Q0C for 120 'm nutes using 100 ppm
@o"cafom% erimitesge give agrepalyater with g gogar jadiopf ﬂv@ﬁﬁmﬁ?é?

& jcol (Stl']le6dmllh?src)af)€eﬁ'§% gfwéiz't éloé}])ﬁ?eﬁ@&lﬁl AL Y168l chain

apping rati e table. This ca ped gl ycol
wanddiewititi inixhed ofEDA amn/Mfl\éla iveH/10 rakeiand edaiended

é’f%ﬂag%glgh ég;dm%;g'n@ i SEL 0ALEA WHARLEHR SRS to

uﬂ&gh q\ahtysuoﬁimetdlzﬂtspanﬁ@c flhe alowp iRV used wed eh Habthee
wt % ur et han o t
§B’Ia ﬁpnlﬂ’f“é/)\?@ }‘%’ﬂ? conﬁ]%e%%sg)ﬁtrﬁ Iggg"f etFQ}%ﬁrg?f b\%%g ?@Lﬂs pun
i sOfufioR weight) MThe ppmmngl miutvmntvbasaﬂryy—spmmtlmto geolump padvadederith
passed around t ro S

RS e ey Poe i ip Rl B iRe Bins JedRRERS

fTHéVﬁlirﬁérﬁngéﬁﬁ)hﬁrated good spinability. Fiber properties are presented in

Tables 1 through 4.

—
-

Table 1
Filaments = Windup CK

%  Capping Glycol per Speed PRM  Machine  Total

Example EO Ratio Extender MW threadline  (m/min) (%) Draft Draft
1 27 1.63 100% EDA 2010 3 844 14.7 4.1 4.80

2 27 1.63 100% EDA 2010 4 870 19.2 4.1 5.08

3 27 1.63 100% EDA 2010 4 1100 19.5 3.8 4.72

4 27 1.63 100% EDA 2010 4 1280 204 3.6 4,52

5 38 1.7 100% EDA 2500 4 870 19.5 43 5.34
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adjusted to result in a residual solvent level of 0.1

to 0.7 percent. The filanents denonstrated good
weoepbwabd2ity. Fi ber properties are presented i RCTAiISk@®s/017723

1 through 4. Conparison Exanples "1-5" (PTMEG Based

Spandex) Pol y(tetranethyl eneether) glycol with an 1800

Dal ton average nol ecul ar wei ght was capped with

| -i socyanat o- 4-[ (4-i socyanat o- phenyl ) met hyl ] benzene at

9Q0L for 390 miaut esplk@pQi Veso@ prepol ymaroowi t froa naliar 519

ratio of diisocyanate to glycol of 1.69. This capped

gl ycol was them di hwteoa w tdo DMAC4 sol veeso, ckain 37 4.55

extended with a m xture of EDA and MPMD in a 90/10

rats o, amd chai7n t ewowiEpat e@dsodi t h i et hy#am n& o o dilve 477

a spandex product simlar in conmposition to a high

quadity clonmetei al 1OKERNex204The atpunt P DMRS uysdd 534

waspaeiCh that the fi®al spinning sol ution contai ned 35

vieEgeelsdl yu? et hafeur BAMBRsed%n tof al softiti oftwei ghit. **°

Thepag@i NNi Ng sol uti oWiwas dry-spun into a colum

piewpleded i t hi@ry ?RWPH’Qen,lsogoal edced, Plssedf®arodtld a *¥

godet roll and wound at the speeds listed. The

filaments denonstrated good spinability. Fiber _

pr ope Exirematoneofjtheedatarin ddble h streys several diffgrenigpandexey yithe

Eilaments Wn 9 k Ng d PRM
Ij\%fgeﬁ}n glﬁ.‘?( Lﬁng‘%{%eﬁ%gﬁﬁrﬁgcéa%gﬁ dcli" %%%%%gef Hﬁl\/{/\\;vfé readl i ne
(fitdrmgntg pef Wreddtiaé, ndwinilhp (spidding) $8edlOBYtobArQdar dnit dgdig

4.7 4.1 4. 2:.27 1.63 % 4.1
345k Socpgitig o Gt Sieed O O TR e e 0 T,
Exedipke ¥mEDACRGEC: 4tall @81 16l 4xBeding thaPofB-dB@atison 100%

A 2500 4 870 19.5 4.3 5.346 38 1.7 10Q9 4
Er0, oner sger o she i YR ko SO e
3.7 4.55 S 38 1.77 100% EDA 2500 3 844 14.0 4.1 4.77 9
49 1.64 100% EDA 2045 4 87abike2.8 4.5 5, 34

Chlorine Windup  Filaments  Residual

%  Glycol Capping resistance Speed per Solvent
Example EO MW Ratio Extender additive%  (m/min)  threadline (%)
10 38 2500 1.70 EDA 100% 4 844 3 0.17
11 38 2500 1.70 EDA 100% 4 1100 4 0.19
12 38 2500 1.70 EDA 100% 4 1280 4 0.25
13 27 2010 1.63 EDA 100% 4 870 4 0.18
14 27 2010 1.63 EDA 100% 4 1100 4 0.36
15 27 2010 1.63 EDA 100% 4 1280 4 0.36
16 49 2049 1.64 EDA 100% 4 870 4 0.23
17 49 2049 1.64 EDA 100% 4 1100 4 0.21
18 37 1885 1.60 EDA 100% 0 844 3 0.72
19 37 1885 1.60 EDA 100% 0 870 4 0.74
20 37 1885 1.60 EDA 100% 0 1100 4 0.73
21 37 1885 1.60 EDA 100% 0 1280 4 0.82
90/10
22 37 1885 1.72 EDA/MPMD 0 844 3 0.79
90/10
23 37 1885 1.72 EDA/MPMD 0 1100 4 0.79
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10

Conmparison 90/10 Exanple 1 0 1.69 EDA/ VPNMD 1800 3 844
11.6 3.8 4.30 Conparison 90/10 Exanple 2 0 1.69

wabdushEMD7 1800 4 1100 16.8 3.4 4. 09 Exam nati orCofustdee/017723

data in Table 1 shows several different spandexes wth
di ffering ethyl eneether contents, capping ratios,
glycol nolecul ar weights, filaments per threadline,
cand wi ndup (spinning) spggd with total circular knit

B afi | evel gooexceedi ngoidep of spandexrdbased 4on 0.42
chplyit etramet hyl eneet hepgiogl ycol . Exanpl es 4 and 7
chablby hawe twtoal deaft EbeMENS exceedi nglof hat of 0.65
cGRFpari son Exanpl e 1 spamdex even though they were
Buodindl up atisever 180% FPYMBYD speed. Tabt® 2 Cff ori nd*®
W ndup Filanments Residual % d ycol Capping resistance
Speed per Solvent Exanple EO MV Ratio Extender

addi t irygdo (HEwWEIthY coﬁﬁllfo@iﬂgllldl B&ai(s%r sveraB 8if2aOsphndede=DA
100% 4 844 3 0.17 11 38 2500 1.70 EDA 100% 4 1100 4
vaydgby edulepeiier sontentglycolopolsaaler Fgephls, epPPEE 141057 2010

0, . . 4

PO e e g e e R 4300 4 0. 36 i6
49d roidgal spieaingslvay04dl gregtigiiex spuipBbery Tty fHament £o8% EpA

05 G549 e QR R i
TibeOa DI ais @ivea0Dryingthy §ber taq a Ippver gsigiual sglyetipyel gepy,
%_f%? R desDBE £ phBpefifes ST eiial, dryhy ROASNRNR QiiB44 3

increase the retractive force or unload power. Therefore, examples of a given

composition with similar residual solvent were selected for comparison by windup
speed.
Table 3
ELO SET TEN UP1 UP2 LP1 Lp2 LP3
Example (%) (%) (g/den) (g/den) (g/den) (g/den) (g/den) (g/den)
10 640 22.5 0.5384 0.0170 0.0314 0.0530 0.0848 0.1200
11 632 22.5 0.6721 0.0177 0.0336 0.0655 0.1068 0.1567
12 630 22.0 0.7547 0.0182 0.0349 0.0698 0.1151 0.1705
13 634 26.5 0.6557  0.0158  0.0313  0.0706  0.1149 0.1639
14 587 259 0.7001 0.0172 0.0341 0.0846 0.1369 0.1983
15 539 242 0.8868 0.0175 0.0357 0.0798 0,1431 0.2268
16 630 26.6 0.5483 0.0169 0.0341 0.0653 0.1028 0.1426
17 546 23.3 0.6097  0.0185  0.0377 00657  0.1142 0.1701
18 622 31.5 0.4987 0.0156 0.0328 0.0762 0.1134 0.1521
19 721 333 0.5000  0.0160  0.0338  0.0941 0.1306 0.1662
20 611 325 0.5443  0.0162  0.0343 0.1010  0.1445 0.1909
21 537 299 0.5585 0.0178 0.0374 0.1054 0.1596 0.2240
22 584 30.5 0.5577 0.0162 0.0341 0.0813 0.1230 0.1602
23 528 322 0.5755 0.0171 0.0365 0.1082 0.1696 0.2443
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10

15

90/10 23 37 1885 1.72 EDA/ MPNMD 0 1100 4 0. 79Conpari son

90/ 10 Exanple 3 0 1800 1.69 EDA/ MPMD 0 870 4 0. 42
wQaopareon 90/ 10 Exanple 4 0 1800 1.69 EDA/ MPROT@S10b6017723

4 0.65 Conparison 90/10 Exanple 5 0 1800 1.69 EDA/ MPND

0 1280 4 0.48 Table 2 shows the conpositional details

of several different spandexes varying by

et hyl eneet her contents, glycol nolecul ar weights,
Ccappi ng rati os, extender type, additive anmount, w ndup
Seapbdini Ng) speed fhhamegii® Pefod hr @agh i nga7@nd oo
C{‘r%%l dual T;pl nnJ ng s(;)l vent . AIf(}Ic a:e ?é@dgex. spun@i f

AmQIEh S e bLi,) anppl; copMs afy S o Y4619 I @dos O
Ef(ﬁ%g%\i be4r; t éerep(gs?é, th(le am)uO%t@ of01resi dual sol vent
Wl Etie fiber af t e, gpi AT | hs8i V&1 D ¥ibRg t hessid ber
£6°a | ovier résidual solvent level also affects the
resulting fiber properties. In general, drying the

fiber nore will increase the retractive {)or e Qf

unl oadaedsiowsthephysistl@ronsxtisnpl e Exgmple fpsrs from Table 2.

- lidd i iS40 ¢ @4 dhch T ineaamipRE @nd
géég@g%{é%d%?y%%%%%@s%%%weﬁt%up speed. Table 3 ELO
SeTmpaesenfiRampezompysitiqry a hrrheskiadyn weqdbacreagys [efAHER)

PisSETbost G5 BT Peyl TR ThBrEoRy FRTERIEA°
QJR) .24 velled e ladpeser @ .10€%52007 awb3 09 Y deneation ginie fist o
i R L S L Tty 3 i T

Goeftlewd])0 Evéh whéd3pdn &.108016/10in1 REGupspeed thelExagpies of . 2

dhegeptn 3 d8a 1G9 deR Gl ol 40 e 253
QCARRYiséh [bbple® Hniex Gpulth 37@mimind Thas il 7@ be seen that the

Examples of the invention, when spun at all of these windup speeds, even those

greater than 1000 m/min., may be drafted much further in a circular knitting

operation before the tension at the knitting needle or the elongation limits the

spandex draft.
Table 4
Windup
Glycol Capping Speed Hot Wet

Example %EO MW Ratio Extender (m/min) Creep
24 37 1900 1.60 100% EDA 870 16.5
25 37 1900 1.60 100% EDA 1100 15.1
26 37 1900 1.60 100% EDA 1280 132
27 49 2049 1.64 100% EDA 870 16.5
28 49 2049 1.64 100% EDA 1100 132
29 27 2045 1.63 100% EDA 870 13.2
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18 622 31.5 0.4987 0.0156 0.0328 0.0762 0.1134 0. 1521
19 721 33.3 0.5000 0.0160 0.0338 0.0941 0.1306 0.1662
waQo®/1240232. 5 0. 5443 0.0162 0. 0343 0.1010 0. 1426TWS1®6017723
2 1 537 29.9 0.5585 0.0178 0.0374 0.1054 0.1596 0.2240
22 584 30.5 0.5577 0.0162 0.0341 0.0813 0.1230 0.1602
23 528 32.2 0.5755 0.0171 0.-0365 0.1082 0. 1696
0. 2443Conpari son Exanple 3 443 27.4 0.8912 0.0170
0.028&L 0.108% 0.2%%® 0. 4349 Compapisoniixanplies 4 411
25.2 0.8701 0.0174 0.0289 0.1179 0.2429 0.2990
Conpari son Exanpl e 397.623. 9 10%GR88 016183 010317 0.1
134 0. 2595 0.5548 Table 3 shows the physica
properties of the Exanple fibers from Table 2.
Exedmpsisthi on of the data in tabl®18 shows that for each
of Btaele ExanpPes ar#f? ConpdPi sofPAEARDI e %onpoditi ons a
hi gher wi ndup speed increases retractive force at both
100% and 200% el ongation on the fifth recovery cycle

(UPl  apgniWi?on of @k daRlih Tasle & Bifowsahd impusing e Wifdihspeed
200% and 300% el ongation on the first eJongatio
be Vhasedeo

of the Exprples pt the Brventignedures dhe et Righeraepsan

hé GhEthe cR3H Biidevd BL R Mhat bEME Comphien spdnask. spun at 1280
mmn. w ndup speed, the Exanples of the invention
have nmuch | ower | oad power and hi gher el ongation than
t he Conpari son Exanple 3 spandex spun at 870 nim n.
Thus it may be seen that the Exanples of the

i nvention, when spun at all of these w ndup speeds,
even those greater than 1000 mMmn., nmay be drafted
much further in a circular knitting operation before
the tension at the knitting needle or the elongation
limts the spandex draft. Table 4 Wrdup d ycol Cappi ng
Speed Hot Wet Exanple %0 MV Rati o Extender (m mn)
Creep
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24 37 1900 1.60 100% EDA 870 16.5 25 37 1900 1.60 100%
EDA 1100 15.1 26 37 1900 1.60 100% EDA 1280 13.2 27 49
waQds/ 122084 100% EDA 870 16.5 28 49 2049 1. 64 100¥0USDA6/017723
1100 13.2 29 27 2045 1.63 100% EDA 870 13.230 27 2045
1.63 100% EDA 1100 12.9 3 1 27 2045 1.63 100% EDA 1280
11.7 Conparison 90/10 Exanple 1 0 1800 1.69 EDA/ MPMD
844 15.6 Exam nation of cthevdata in Table 4 shows that
i ncreasi ng the wi ndup speed of the Exanples of the
11 SyRdY RhpFigids & §lytitthaholeastioh prxiegpf: and may be used
to reduce the creep to a |l evel below that of the
Colrrr(a)"aiI&gﬂt@ﬂamemgm@wbﬁ@gﬂeemag?mewomﬁpng sonsgtuant
pol yur et hane reacti on product .of: .(a .
pol y( t BtisAREYHhRYSHBYBEA RS fﬁ?ﬁéﬁé@ﬁ%@? 31 iy legp oxide
CONPr i §hAGinGRSriidr 6 ity fdrived Hemiedgbnbyxido Beresamtrin teng
t et rahydr of uran and et hy| ene qxi de %hergin éhe]POQ;ion
of uni palydrirmetlenesemelylepecthen shycoliom 2ot 48 IgPorH/G e
pol y ('t gl fARte AHEP 6t RYdaRABEH BRI} 3 Dloybeht S5t
about %%[to ag%h?ﬁgﬁﬁﬁnle@%ercent, preferably from
gr eat eperedidn about 37 to about 55 nole percent; (b) at
Ieas@&gngmg&kQQQ%@g@&g; (c) at |east one chain

extender selected’fromthe group consisting of |

di anfchedeaahehedhaih sxteadey SW@%@"W thp grogp a?f&&%ng of dipmpigesyt
a speeq(%&oﬁxﬁﬁss of about 750 meters per m nute,
preferably at a speed in excess of about 1000 neters
per whereindhe spandbhés ppmatcdespeasiin excgssrAl RO dP@ mtersRer

dii socyanate | I St sfnyRg of

-1 SO Re Rty B PEE R B0 e Slu?

1- isocyanato-2-[(4-isocyanat o-phenyl)nethyl]benzene

and m xtures reof . . £ '

foner S THEX Sharn: oxsind RiuBAREEK e Bl oup
consisting of 1-isocyanato-4-[(4-isocyanato-phenyl)methyl]benzene, 1-

isocyanato-2-[(4-isocyanato-phenyl)methyl]benzene and mixtures thereof.

3. The spandex of claim 1 wherein the chain extender is selected from the group
consisting of hydrazine, ethylenediamine, 1,2-propanediamine, 1,3-
propanediamine, 1,2-diaminobutane, 1,3-diaminobutane, 1-amino-3,3,5-
trimethyl-5-aminomethylcyclohexane, 2,2-dimethyl-1,3-diaminopropane, 1,3-
diamino-2,2-dimethylbutane, 2,4-diamino-1-methylcyclohexane, 1,3-
cyclohexanediamine, 2-methyl-1,5-pentanediamine, 1,3-pentanediamine, 4,4'-

methylene-bis-cyclohexylamine, and mixtures thereof.

4, The spandex of claim 2 wherein the poly(tetramethylene-co-ethylene ether)
glycol has a number-average molecular weight of about 650 to about 4000
Dalton and the molar ratio of diisocyanate to poly(tetramethylene-co-ethylene

ether) glycol is about 1.2 to about 2.3.
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consi sting of hydrazine, ethylenedi am ne,
1, 2- propanedi am ne, 1, 3- propanedi am ne,
wao 26022027 nobut ane, 1, 3-di am nobut ane, | - am noPBTRIS2006/017723
trimet hyl - 5- am nonet hyl cycl ohexane,
2, 2-di net hyl -1, 3-di am nopr opane, 1, 3-
di am no- 2, 2- di net hyl but ane,

5.2, 4-fHcAPhddeRof cl4TRt Nyhéyis hWW@amélth}aene-co ethylene ether)
‘cycl ohexanedi am ne, 2-nethy| -1 pent angsdo torq)0u%4000
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e s an ex of claim2 wherei'n the

pol qulsdtetrameﬂlh}yneemetbﬂe@mﬂ) eheoldiaregrpatgl hantbondy 9
zgggﬁnrlsaﬁﬁgﬁag E ﬂ QHéJlln@far Web 9hkiiselyaROW pdrRirhPeBbRHEd-

lar ratio of diisocyanate to
poI y¢a- @hylmhw)l gyrol xs@b@tt Ryl te akoub 1 hapg thgchaip pxtpadenisoyt

oy i o falp dBBapendRH gy Sk thanal s
nuﬂbﬁmp)dwml ﬁﬂh@h;dﬂa& pmng@pl 28 dafb@hu - EE pimeihdensut

o g;‘,fl RRplRAY %r h@ledRll, 2RI AEh{ VLS pldpRfdiol, 1.4-

pol ybi&(&pahamﬁﬁm)d%aﬂen@aﬂd hybenestidier ) gl ycol from
greater than about 37 to about 50 nole percent, the
nolar ratio of diisocyanate to pol y(tetranethyl eneco-
6et hy reggasdeR@f tlagh ¥ ombreinsthadlmutyaﬁatsistsde@tbrbﬁpmme, gravid
the chajn extender is ected fr.om

cons PUSIHYE Gl %?Wﬁaé%é'?@[]ﬁ%cg?nmlp}?ngﬁ léﬁg%ﬂ&l“ 10
pro piéb@iﬁat@Z}{@Disocﬁnm@-bh@ﬂy})inﬂﬁymmnkm eankll olixtures fhereof and
2, 2-di net hyl - -trinethyl en

2 2, ﬂletniqu'ﬁ;é@tmf dluscgayﬁ@fﬁ ﬁ ftgtrametﬂylene -co-ethylene ether)

- MeLRYbLaRuYL td abdut. Dpanedi ol , 1, 4- |
b'S( ydr oxyet hoxy) benzene, and 1, 4-butanediol . 6. The

spandex of claim 3 wherein the diisocyanate is
sel e%@ﬂ)aﬁ&&'@f%ﬁﬁng%@félrﬁtﬁﬁﬁlhéiﬁyaﬁ&eﬁ 1-1socyanato -4-[(4-

| -i socyanat o- 4- [ (4-i socyanat 9- phenyl ) net h ene
1- i mwaﬁambcryEWﬁ1YF]§mf§rﬁé\é 3‘6&9&%‘ OEE H%‘E%‘{? Ty ?fg

and mXfHE §8dd 8 ‘f:‘)fe@&ft iredd p&l?@eﬂﬁﬁieﬁfyleﬁ@-%-@t gfeneether) glycol
di i socyanate to | y(tetramet hyl ene-co-et hyl ene et her)

gl ycdion geattydhan 2 0123t do ahoyti20 molg pergentThe spandex of
claim3 wherein the diisocyanate is

| -i socyanat o- 4- {(4 i socyanat o- phenyl ) met hyl ] benzene
@and (The sproded dfivlaon 1uAditienaiie cpmessine orAlperF s¥rol esotrd

IS Prese tramethylene ether) glycol, a

pol y(f{ érftﬂg ﬁlispﬁ %lsnn%omeptor?’( eeﬁrg%t%en o] )y%:}cl) from

gr eatpely(mﬂ:mﬂab@mco@?mt@ylm@mmthsl@nwme@ ghecob @ pply(ethylene
ether) glycol, a poly(propylene ether) glycol, a polycarbonate glycol, a

polyester glycol, and combinations thereof.

9. The spandex of claim 8 wherein the combined poly(tetramethylene-co-
ethyleneether) glycol and the polymeric glycol are each present in at least 10
mole percent of the sum of the moles of poly(tetramethylene-co-ethyleneether)

glycol and the moles of polymeric glycol.
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8. The spandex of claim1 additionally conprising a
pol yneric glycol selected fromthe group consisting of
wa 2pwl1ptweet r amet hyl ene ether) glycol, a PCT/US2006/017723
pol y(tetranet hyl ene-co-2-net hyl t et ranet hyl eneet her)
gl ycol, a poly(ethylene ether) glycol, a
pol y( propyl ene ether) glycol, a polycarbonate glycol,
a polyester glycol, and conbinations thereof. 9. The
spandex of_ claim 8 erein the conpi ned
190! yFhesprngdse pHAPBYRSER A RO é@{lﬁ%&cow plgfetyicge pihen

POl y@BEdl SndiizQh tRcBmBACH p&&ﬁ&ﬁﬂietﬂy&n%okﬁh@&heeﬂ&rﬁol e
percent of the sum of the nples of

pol yelyesd padnoly(gihelaee eerrbelnsal aribe snsadox hgs groveralhd t he
| eﬁer&haﬁ@kﬁ’ﬁ% b&ivah YoR! eﬂ;}?en_e-mﬁe SRGRELb R 3 CdndiaBhift

no

whereln the polyneric glycdl is poly(ethylene ether)
gl ycd) molegerspiir ei n t he conbi ned

pol y(tetranet hyl ene-co-et hyl eneet her) gl ycol and
poly(ethyl ene ether) glycol in the spandex has an

1bv er Ehd sppasies eficlaizred wherginithespalianarigety cpl is aeleates fram the
oxi d : ercent. 11.
The sﬁﬁéoé‘ﬁﬁﬁé}f%m@“%ﬁ%?%?%‘%§%%%ﬁef’. ¢ glycol is

sel epdlpktlzmetiylehecq? ougthyttemanathylengetbér) glycol, a poly(propylene
pol y%tiugrﬁ %ggét n c{lﬁ:g%og&tggf_’y)ﬁ%t cfifégtﬁ %X%OI or combinations

pol y 1 ene- co- thyl eneet her)
gl ycthkreofandothefepr thp yoebiecdpdhgtejragbtiylone-caethyleneether)

pol ycar honate gl ycol .. a . pol yvest | . .
CombEan ABLe PSRy ef R AT ¥ ks derved
pol yfibmteftgitaat byilekes thar @tdqydl enamuh polgpyrcedt. and t he
pol yneric glycol has an overall percentage of units
derived fromethylene oxide |l ess than or equal to

1about pbeepbepipRir@g Spandd2comprisingcess for preparing
spandex conpri si

ng: (a ont act i .
Py SenaBE b B ece ey Bln ke hselathergints;
t he ponbitea oﬁﬁnitm%eﬁ?edefaﬁﬁ Mtﬁjﬂlexﬁelr(ﬁcﬁﬂeﬁi pmk@ﬂﬁal thi de hi s
present in the poly(tetranethylene-co-e neet
gl ycol Pebégtramsileneeoreylamgeineryglyeal %Q“W(S:VPﬁte]%tto &b (f“ﬁ r@at
| east QRQe plirkcaPGHRBALAL bt diR6dThtcRIRRa SpyeDlycdip)
di ssol ving the capped gI%poI in a solvent; (c)

cont dodisagving desapredighisoln 2spEetapped gl ycol of (b)
Wi th (GtohtS@Rk HREIuHbRET RE cpeddiPlol 61\®) Witk 4l 18AHBHe didfitle

or diol chain extender; and

(d) spinning the solution of (c) so that the filaments are spun at a speed in

excess of 750 meters per minute to form the spandex.

13.  The process of claim 12 wherein the diisocyanate is 1-isocyanato-4-[(4-
isocyanato-phenyl)methyl]benzene, the molar ratio of diisocyanate to
poly(tetramethylene-co-ethylene ether) glycol is about 1.2 to about 2.3, and
the chain extender is selected from the group consisting of hydrazine,
ethylenediamine, 1,2-propanediamine, 1,3-propanediamine, 2-methyl-1,5-

pentanediamine, 1,3-pentanediamine, 1,3-cyclohexanediamine, 1,2-
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(d) spinning the solution of (c) so that the filanents

are spun at a speed in excess of 750 neters per mnute
woaodeaezn2t he spandex. 13. The process of cl ai nPQR/US2006/017723

wherein the diisocyanate is |-isocyanato-4-[(4-

i socyanat o- phenyl ) net hyl | benzene, the nolar ratio of

di i socyanate to pol y(tetranethyl ene-co-ethyl ene ether)

gl y ClAminSbuddde UL, 3-diamirtobuatg Utandne3,3 Frtinethgl-Shai n

ext ender |s se|l ected fromth consi sting. of

oy BT O RSB At AR 0o L3 G pCRB rh gieno-2,2-
1, 3- cﬁh@lﬁﬁlﬂﬁﬁﬁéﬂE‘4@am130ﬂﬁhétﬂ>‘lc§clo’ﬁexa@8 Nina ReguetHeesof.

1, 3- pent anedi am ne, 1, 3-cycl ohexanedi am ne,

1, 2-di ar ai nobut ane, 1, 3- d| am nobut ane,

I-arri no- 3, 3, 5-tri net hyI - am nonet hyl cycl ohexane,

12, 2- merﬁedsdaysl of klafin @2 mmman@ma@anhe B- 1d1smynmo 2@
m no- | - net C X and

di met hyl an

m xt‘ﬁ‘?%%“af%glegﬁ?met&ﬂ%eﬁ?%e Pl ‘Pogﬁﬁﬁf"fﬂmﬁ gﬁwer ein
the ﬁﬂly(&ﬁﬁﬂi@tﬂﬂérﬁ: doSethyléreQeaN Ayt #abdid 2.3 to about 17, and the
i socyanat o- pheny neth ILbenzene t he ngw ﬁ?lo

di i s%é?]’efﬁ’é?f‘ rfsoge'f%‘leﬂ]/ ey the,grapm ansisianes ?ﬁ?? 8 8018 er)
gl ycgb dn@dlé’leQIpr(%)yﬁnE y8103tinethyl-1,3penthitidt mea- ﬂlmethyl-

extender is selected glromt he group _consisting o
et hyl.&fimejhyens|diol, 12,34~ %mﬁbﬂnb%p@taneiwb 2@%‘@9%@%’&1 1,3-
%l %?@B}i’)angdlﬂie { s (ﬂgd?ox@@tﬁ&ﬂﬁ@éﬁhéﬂe; and12-BlichmRbEfY | -

met hyl’ene "di o
2,2,4-trimethyl -1, 5-pentanediol, 2-nethyl-2-ethy
1-1, 3- propanediol |, 4- bis(hydroxyethoxy)benzene and

13, 4- B RO dFlolaim 54 W_ﬁgl%lrﬂﬁ@ﬁﬁ‘ﬁﬁnﬁtepﬁb Fbri shdndeR & Ldr-

the spinning step to form spandex is a dryspinning
st epSPAMNZ S apérlv(ppb/ﬁ%mtwr@rﬁe cthylae Kipe celtl}?é )

gl ycmmﬂzgae?age m&maawgﬁgﬁ aBBt 850! oAboIoaN baddn. about
50 to about 4000 Dalton. . Spandex conprising a

react| on product of: (a) a
pol yétetrarret hyl ene- co- et hyl eneet her) gl ycol
1eonpPhasfiexForprisipg & trapionedust ofer i ved by copol yneri zi ng

tetr F'Xg&g@éffaﬂfé Ege 5. fepiéetfed) gqlﬁoy\@b%{;ﬂsﬁgfc&%tlﬁﬁﬁtt 1 on

of u r|ve rom et hyl ene ‘oxi de i s présent in the

pol y(t enmmvmmemolme@m@te@ﬂyéﬁ@m} ang %ﬂ®d¢nef0?<61m
about 14, rte& etﬁlpl?&%l L BerREh BERlethylddd ofide | gﬁétsnt‘m the

dii SoCyana ast one chal'n exten sel ect ed
fromt mglygctwpﬂwdnmwg{etmym@ﬁﬁhed) gyrdoh&em about 16 to about 70

mole percent;

(b) at least one diisocyanate;

(c) at least one chain extender selected from the group consisting of diamines
and diols; and

wherein the spandex has an unload power at 100% elongation of at least 0.018

g/denier.
17.  Spandex comprising a reaction product of:

(2) a poly(tetramethylene-co-ethyleneether) glycol comprising constituent
units derived by copolymerizing tetrahydrofuran and ethylene oxide
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and diols; and wherein the spandex has an unl oad power

at 100% el ongation of at |east 0.018 g/denier. 17.
wepersdex2conpri sing a reaction product of: (a)Par/us2006/017723

pol y(tetramnet hyl ene-co-et hyl eneet her) gl ycol

conprising constituent units derived by copol yneri zi ng

tetrahydr of uran and et hyl ene oxi dewherein the portion

of | u?i WRerlg 'iﬂe\r?@ﬁioﬁ bpﬁﬁi&tda%{refﬂrm@ Kiilﬁsﬂlené a(liwie@e?mt inrth¢ he

pol y(tetramet ene- co- et hy| eneet he C 0

about Bay(teyampibylenerey-oHylenchibp SE’F?I 1%%?3 g“é%t fgetﬁfLOLg]rzg

di i socygRatfent{C) one or nore diam ne chain extenders;

and wherein the chain extender conprises one or nore
di artbratdeashvrae disoexanpies he spandex has a retractive

for 9 [ Slierdtaniieast 0. 017 g/ deni er
and(@ @%gé%glfmcgérﬁg?é}%gg&t.el %Iﬁ’gagltdi on | ess than_O. [1]3}?6

g/ devlieggin the Shai@ggwwﬁ CRIF ﬁ@marerdé%i’éltl‘?scﬁqd W
g]; ;‘rpS;)deeQ h&oal r¥tg&cﬁ(ré ﬁ%tala Y(!)(fa/{? €L ﬁé’a_'ti%ﬁ by %@ﬁiél@rﬁdeﬂiey co |

t
I'sing constituent units gerlved by copol yneri zi ng
t et raatpdoadfpowerrnt 46@%6 elohgation &ese thian 8. 10k &/denier- t he porti on
of units derived fromethylene oxide is present in the

ol y{tetranethyl ene-co- eet her) glycol from
léf?tbo AENC] l%n a%ﬁ&%ﬁlﬁg%éﬁgent . (b) at least one
di i S@rypotateraméihylenner-ethylempethedighebmomprising canstieptier s;
and wher.ein .t chain_exte ' . qpor e
i am B PR (SR SR SRR Bl
force ahe2RAR6 wirdogdinidndenivedifromethyten®oxi@is prgserd i e

dal t 200% el o .
o doni BFDCAG PRyt RT3l Paf a8k ol

of :  (amof eyt t €t r anet hyl ene- co- et hyl eneet her) gl ycol
conprising constituent units derived by copol yneri zi ng
t et r @hoideat MeHSWHHAE hyl ene oxi de wherein the portion

of uR) b%e ekdry @amine MR thyldersgaaii de is present in the
wherein the chain extender comprises one or more diamines and wherein the
spandex has a retractive force at 200% elongation of at least 0.0341 g/denier

and a load power at 200% elongation less than 0.16 g/denier.

19.  Spandex comprising a reaction product of:

(a) a poly(tetramethylene-co-ethyleneether) glycol comprising constituent
units derived by copolymerizing tetrahydrofuran and ethylene oxide
wherein the portion of units derived from ethylene oxide is present in the
poly(tetramethylene-co-cthyleneether) glycol from about 16 to about 70
mole percent;

(b) at least one diisocyanate;

(c) one or more diamine chain extenders; and

wherein the chain extender comprises one or more diamines and wherein the

spandex has a retractive force at 200% elongation of at least 0.0341 g/denier

and a load power at 300% elongation less than 0.227 g/denier.
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pol y(tetranet hyl ene-co-et hyl eneet her) glycol from

about 16 to about 70 nole percent; (b) at |east one
wdizisaeyanat e; (c) one or nore di am ne chai n eRCeNS206/17723

and wherein the chain extender conprises one or nore

di am nes and wherein the spandex has a retractive

force at 200% el ongation of at |east 0.0341 g/denier

2@Nd @ hRAGRONEE: AleadP@Wruangat i on | ess than 0.227
g/déﬁ?er.oé g%ﬁﬁ%ex co i Si roduct .of:
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of uni wherdiarthe/paatiqnrofpnist dapved Bom efhylene exifg s PEeFERLL e o
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about about 7 e percent; (b) at |east one
di i socymitaiessent; c) one or nore di ami ne chai n extenders;

and %ﬁ&%po%&ﬁmgggh&.extender conpri ses one or nore
di ani'nes an erein the spandex has a tenacity of at

| eas(c) GueAdSncy¢ dieminechaindxtendetsaghdoower at 200%
elo n\%ﬁérlei% rt‘heI cham e%éﬁ‘&r Qori]r@risgé G8YrSlore diamines and wherein the

spandex has a tenacity of at least 0.495 g/denier and a load power at 200%

elongation less than 0.16 g/denier. '
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