| POLYURETHANE YARN, AS WELL AS FABRI C AND SW MAEAR USI NG SAME
TECHNI CAL FI ELD [0001] The present invention relates to a

pol yuret hane yarn, as well as a fabric and swi mwear using the

pol yur et hane yarn. More particularly, the present invention rel ates
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[0004] Polyether polyurethane yarn having a polyether diol with very little bioactivity as
an ingredient, on the other hand, has little risk of embrittlement due to mold, but has the
problem of poorer chlorine resistance than polyester polyurethane yamn.
[0005] Various additives — namely, inorganic chlorine deterioration inhibitors — have
been proposed to improve the chlorine resistance of polyether polyurethane yarn. For
example, zinc oxide (see Patent Document 1), a solid solution of magnesium oxide and
zinc oxide (see Patent Document 2), a zinc oxide-based solid solution of aluminum
dissolved in zinc oxide crystals (see Patent Document 3), and a complex oxide of zinc
and aluminum (see Patent Document 4) have been disclosed as inorganic chlorine
deterioration inhibitors containing zinc. These inorganic chlorine deterioration inhibitors,
however, have the concern that zinc, which is a heavy metal, will bleed out,
accumulate, and pollute the environment during the dyeing process, when worn as a
swimwear product, or when disposed.
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SUMMARY OF THE INVENTION

PROBLEMS THAT THE INVENTION IS TO SOLVE

[0009] An object addressed by the present invention is to provide a polyurethane yarn
capable of achieving excellent chlorine resistance without containing a heavy metal
such as zinc, as well as a fabric and swimwear using the polyurethane yarn.

MEANS OF SOLVING THE PROBLEMS

[0010] The present invention for solving the problems employs any of the following
means.

(1) A polyurethane yarn, characterized in containing a partially hindered phenoi
compound having at least one partially hindered hydroxyphenyl and a molecular weight



MEANS OF SCOLVI NG THE PROBLEMS [ 0010] The present invention for
solving the problens enploys any of the follow ng neans. (1)A
pol yurethane yarn, characterized in containing a partially hindered
phenol conpound having at |east one partially hindered hydroxyphenyl
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(4)  The polyurethane yarn according fo any of (1)-(3), characterized in that the
partially hindered phenol compound is ethylene-1,2-bis(3,3-bis[3-t-butyl-4-
hydroxyphenyi]butyrate.
{5) The polyurethane yarn according to any of (1)-(4), characterized in that the
synthetic carbonate is calcium carbonate or magnesium carbonate.
(6) A fabric, characterized in combining the polyurethane yarn according to any of
(1)-(5) and another fiber.
(7)  The fabric according 1o (6), characterized in that the other fiber is a polyamide
fiber and/or a polyester fiber.

(8)  An article of swimwear using the fabric according to (6) or (7).

EFFECTS OF THE INVENTION

[0011] The present invention can provide a polyurethane yarn, a fabric, and swimwear
having excellent durability with little deterioration due to chlorinated water in a
swimming pool or the like, even without containing a heavy metal that may pollute the
environment, by containing a partially hindered phenol compound having at least one
partially hindered hydroxypheny! and a molecular weight of 300 or greater, and a
synthetic carbonate comprising one metal selected from among a group consisting of
aikali metals and alkaline earth metals.

DESCRIPTION OF EMBODIMENTS
[0012] The present invention will be described in greater detail hereinafter.
[0013] The polyurethane yarn of the present invention basically comprises

polyurethane or the like. First, the polyurethane will be described.



(5) The polyurethane yarn according to any of (1)-(4), characterized
in that the synthetic carbonate is calciumcarbonate or nmagnesium
carbonate. (6) A fabric, characterized;in conbining the polyurethane
yarn according to any of (1)-(5) and another fiber. (7) The fabric
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[ 0011] The present invention can provide a pol yurethane yarn,
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[0015] The polymer diol is preferably a polyether or polyester diol, a polycarbonate
diol, or the like. Using a polyether diol is especially preferred from the standpoint of
imparting softness and ductility to the yarn.

[0016] The polyether diol is preferably, for example, polyethylene oxide, polyethylene
glycol, a polyethylene glycol derivative, polypropylene glycol, polytetramethylene ether
glycol (hereafter abbreviated as PTMG), a modified PTMG which is a copolymer of
tetrahydrofuran (THF) and 3-methyitetrahydrofuran, a modified PTMG which is a
copolymer of THF and 2,3-diemethyl-THF, a polyol having side chains on both sides as
disclosed, for example, by Japanese Patent Publication No. 2615131, a random
copolymer having an irregular arrangement of THF and ethylene oxide and/or
propylene oxide, or the like. One, or a mixture or copolymer of two or more of these
polyether diols may be used.

[0017] Butylene adipate, polycaprolactone diol, a polyester dioi such as a polyester
polyol, having a side chain as disclosed, for example, by Japanese Unexamined Patent
Publication No. $61-26612, a polycarbonate diol as disclosed, for example, by
Japanese Examined Patent Publication No. H2-289516, or the like is preferably used
from the standpoint of imparting light stability and wear resistance as a polyurethane

elastic yamn.

[0018] Such a polymer diol may be used alone, or in a mixture or copolymer of two or
more.

[0019] The molecular weight of the polymer diol is a number average molecular weight
of preferably 1000 to 8000, and more preferably 1500 to 6000, from the standpoint of
imparting ductility, strength, heat resistance, and the like when formed as a yarn. Using



[ 0014] The pol yurethane used in the present invention nmay be any

pol yuret hane, and is not specifically limted provided that the
starting materials are a polymer diol and a diisocyanate. The nethod
of synthesizing the polyurethane is not specifically limted.
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heat r ec;sri r?ut)%nfcrgm among these is preferably used. Ethylenediamine is especially preferred.
Using ethylenediamine can easily obtain a yarn having ductility, elastic resilience, and
excellent heat resistance. A triamine compound capable of forming a crosslinked
structure with these chain extenders, such as diethylenetriamine, may be added at a
content that does not impair the effects.
[0023] Typical low molecular weight diols are ethylene glycol, 1,3-propanediol, 1,4~
butanediol, bishydroxyethoxybenzene, bishydroxyethylene terephthalate, 1-methyl-1,2-
ethanediol, and the like. One or more from among these is preferably used. Ethylene
glycol, 1,3-propanediol, and 1,4-butanediol are especially preferred. Using these can
obtain a yarn having higher heat resistance and higher strength as a polyurethane
having diol extension.

[0024] The molecular weight of the polyurethane in the present invention is preferably
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[0027] The partially hindered phenol compound used in the present

I nvention preferably contains at |east two partially hindered
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hi nder ed phenol conpound is preferably, for exanple,

et hyl enel, 2- bi s(3, 3-bi s[ 3-t-butyl 4-hydroxyphenyabutyrate (the

fol | owifA@28hen cal fornula 1) having a structure in which a partially
hi ndered hydroxyphenyl is covalently bonded to a bis ester skeleton.
7 CHEM CAL FORMULA 1 [0029] [0030] Containing the partially hindered
phenol conpound descri bed above can increase the effect of resisting
chlorine deterioration. The contedof the par@*ally hindered pheno
conpound is preferably 0.15-4 wt . a

of the weight of fiber fromthe btag Y achi eving sufficient

ef fect and having no negative i B ' characteristics
of the fiber. [0031] The pol yur et hafe=y v present invention
must al so cont ai t hegl c rbo onpri sing one nmetal selected
fromanong a group % ' ] al s and al kaline earth
netal s, as well fartial |y hindered phenol conpound. [0032]

Such al kal i woffe Periodic group | A netals such as |ithium
sodi um po famp or cesium and such al kaline earth
netal s are bperi»d meip | 1A netal s such as magnesi um cal ci um or
strontium o e

[0030] Containing the partially hindered phenol compound described above can
increase the effect of resisting chlorine deterioration. The content of the partially
hindered phenol compound is preferably 0.15-4 wt%, and more preferably 0.5-3.5 wt%,
of the weight of fiber from the standpoint of achieving sufficient effect and having no
negative impact on the physical characteristics of the fiber.

[0031] The polyurethane yarn of the present invention must also contain a synthetic
carbonate comprising one metal selected from among a group consisting of alkali
metals and alkaline earth metals, as well as the partially hindered phenol compound.
[0032] Such alkali metals are periodic group IA metals such as lithium, sodium,
potassium, rubidium, or cesium, and such alkaline earth metals are periodic group lIA
metals such as magnesium, calcium, or strontium.

[0033] While carbonates of these metals may be created by crushing carbonates
produced naturally or by chemical synthesis, the carbonate used in the present
invention is a so-called synthetic carbonate created by chemical synthesis. In the case
that a carbonate created not by synthesis, but by crushing a mineral produced naturally
(such as huntite (approximately MgsCa(COa;)4) or hydromagnesite (approximately
Mg4(CO3)sMg(OH),-4H,0)) or heavy calcium carbonate or the like is used, several per
cent of heavy metal compounds such as Fe, Mn, Zn, or As compounds may be present
due to impurities in the mineral.

[0034] The method for synthesizing the synthetic carbonate may be any method
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honogeﬁ%%%%cnaﬁn%ﬂfﬂﬂécar bonate again from cal ci um hydroxide (m |k of

lime) 400BSlachatHeticarinsbriAss hate ARQRRM &ng '
chl ori de-soda ash reaction nmethod or a Cm' 'k o rﬁwﬁn&hgéoaégb%g%mreg;g&?%%o

net hgd.CO[ltﬁi@Qﬂ “yAftleRs elcheayioatal é@mwaueldalsuekr?a ham‘oﬁqnd\dht zllm,mwm ch |
cach aSoipds kA ehPofBRRIT ool HhELs FRRafin B e g beyder

por ous diertomtbitainingrbyt pexciptistng fromn bi saRte QAEHERg e WatePB Aidat BhrR%tion
froma solute starting with water in nost fabrication

us CHe
ﬁ{e? (r:]1)3b}gfbhgge%&deﬂ@#ﬁnawaeﬁbiwim Polviurethane duetth duwingLe high $pedifiy a

Car bonay et Sre4and K6y SPRANE Bl STRFRL'Srau RS Fao 2HPiER thE stipeiset
excel | ém ptasgint iveetign rsubhcas exdeflenthigh-stesighh eoewlity,aigh Rédiert@atind high
navi ng VPR (3SR G 9P EhIHTe oSt BagS aduq eebhiod stakle pedavind it

‘o whi _ el . c o .
and T G e e R R e P high B pB B R Ve is
80C t o e¥Besad o theoswBhingrossss &rad higheamookiag rotessesahiakly, get al

or syn i r t f aljin .th metal used in the present
i nvent ittéc}ﬁb%'s%,t& o@ﬂgggﬁﬁggyﬁg%@tos?ﬁﬂﬁtﬁ@abbonat e, potassi um carbonate
(K2CB]00381! Thesyhihetit bariraté crahaHR { e AT
sodi umIbiTc?lr bong%’e (NaHC®), sodi ‘Jlm caf%gtﬁg?gg mgg%%?m%ﬁéum fine

car bon§BBNMetadssd inligrresem ioveniomdsefor myam)e, nutasdiem| bikarbonate, nay

b i ' h ' hl ori de,

the | | PoRiStr EafodiBt A0, AR PRar BIGICRLICR: Ry GRldtn radiate

car bon&Ea€Ogh sobtunu bémhriadate (NaHGD,), sodiam GarBbrge (B, Co,5 AtMbLreN-

For exanple,.ip.t case of magnesium carbonate, exanples include a

dec ahyﬁgg’toé‘aE%Q-Zéﬁ@)iﬁm‘ﬁSW garkonsts tMaes) ertoatkepm)d maytheea casplex
f di 3 G ' : o

monse O o i 3 RASSOEESDSRAAE CRUPHR Br o wieref natizaton

pot assthahisar hydrates Thesarcasupredes menl bd used aforr, WHILEEHru® 5 tliked dMNY
al ciumor a synthetic carbonate of

th , theti b t f
mgnesPAIPE: P, 1R e o aaanssivD oroeMtE: sramaples Mads 2

d : ! . | _
Pt L e R COSRMIHO or PG UERe T, GOk PO I oy of sodium
al kal i aerbeaatshane adiasiy mageesicnt aatbonates(raMg@d J Ma$OHNENHSD paddipitated by

hi nder phenaol conpound can |[ncrease the effect of resistin
ggdl% So%iun YRRSohA e or po{assmm carbonate to an aqueous solution%f a

magnesium salt. Among these, a synthetic carbonate of calcium or a synthetic
carbonate of magnesium is preferred from the standpoint of obtaining a higher product
having stable physical properties and a low content of impurity elements.

[0037] Containing such an alkali metal and/or alkaline earth metal synthetic carbonate

as well as the partially hindered phenol compound can increase the effect of resisting



9 chlorine deterioration. The content of the alkali netal and/or
al kaline earth nmetal synthetic carbonate is preferably 0.5-10 wt %
nore preferably 1-5 wt9% and even nore gpreferably 2-4 wt % of the
wei ght of the fiber fromthe standpoint of achieving sufficient

of e GO dpERaBRoR TR orTeR e AReh HesB ARG MR PR ]
synt hetdyaitiesichemboeateds @IféférEme 01541 Dgvt¥%) ora prefenabind -5 MW, iapd, eventhnore
therefore is preferabl i ne powder havi ng an avera&? particle size

of 2 prireferplaly2-4 xdep iy/f@ﬁ wgat %fr'f@?(ﬂb&bff?“h i fiangepipeef arhieviag grfficient
aver ag I

b et 2h8 rRvfle i Regdn Rkact 8Ane phiebalthaiaaRnaRiabt b fber,

gr eat er[0038p Mhiscalkall niataharndier alkahmb)eanh nudtabsattiectid Garbbhste idwpuhdy

i ncreased, coh?3| ve force and dif m xi ng evenly into

spi nni AYXBKEBIG 8 SRNNIRY Slufing: 2R % \E/ﬁ"IW@F@QW@f!ﬂ‘%F’@WQ@?Iq%V'P@@@

th 0. I t

Lnar, O i phARRETor ATFIOH 9 B8 S8t lekbbly EHRL o8AkPhaving an
of m XIa\@raeraﬂichd sizewf alprami/l&ss érbhatheﬂaadpmlht u:erhmsgmtditﬂhtycAn

b t th. N, Nd hyl ] d h ft bb t
o ot VGO RIIBIETY BTELE Her OB L deaer bR/RISISaPRdiony 6 s PodPaIst o
(hereafdi@ﬁer@mﬁﬁﬂ@ﬁ%é‘l%a%@bhey\@%mélé?w eﬂlﬁ’Lduﬂ rﬁﬁxﬁﬁeé\%%y %gn

abbrevi ated as he |'i ke or a solvent ng t hese
mai n cmnumnagﬁ:asamdlwtoneﬂmcknaragesnsmh padicte size ¢k mserthamn 0.0 epare a

I h h I t I h t il
or 't e IPPRE Tedimy BulyelrR e Al InoGh And - aielne Aerbaheft muselt
synt hetdgb&dtBOA &b R@éréb%eﬂsé}lbf RPend fr%aélﬂgil Wdt8l addbr EIKQI'H% 8arth
an organi c substance suc fatty acid, a fatty acid ester,

phosphdnetal sgnthetie carhonsie withd¥ Potlineibwacelagde éh@@Bﬁeaab@eth%d Bane

ot ol SRS himeylol BRRiGs (BehOr B e ated B PVEL ARt e ikl ce <

of i npr{pgtadter R@beviget HsDMIQY), df-midthyipatrdiRionenBtaafi@ndhbrevidtsaldsnemp),
earth netal synthetic carbonate in the yarn, stabilizing spinning

and t herthedke ppasoiveridaying iiese Rartae ylaaiﬁ C@m&@’r@nbr%‘hﬂ"ef ﬁdéﬁy% fuch
IR SOk TR SRR hERD, TR RS ol L4 el H6eonca
st ar ti ngillvartthe sikecal | ed BI—FI' "Sum | | zer (regl st ered trademar k) GA-80

bonz opt8RAL BTl s Cand S 2, ath nts) surenc e DY aeuh g Ras boh
t r adenyyjeja RS tEY mﬁlhb?dl%ééﬂﬂpi@o%ﬁ%’ig”éﬁug Qubﬁaﬁ@é’%ﬂ&?%g% I*éﬁ?%%({)d, a fatty acid

chemi cal such as "Sum'|i zer tono Chem ca

Ltd., \esténasphosphoriedcuhester, bHsaepIolghleImm or@gemwbséanaenarsglaneccoupling
pi grrent such titani um oxi de or carbon ck, . f ori.ne- _or.

B P eoraddiior fanzie PAUMRGETE, RoitEirsh afrfy primelalapyrvia indure pf
the |ikRes®is pref@adly SQIPWHEN EHe éﬁfe@eﬁ@ﬁmw@%ﬁéﬁ?ﬁé GIs%e?eﬁbﬁIty‘ cbeHIs alkali
resi stance agent, an antioxidant, or the e; a germcideée including
sil ver mztahand&tsrqdkajlnaﬁam mﬁwéynmetrpmrbaneée imtheyrior atab;lazmg spinning,
| ubric é}&ﬁ’\%ﬁ% as silicone or mneral oil; various antistatic agents
such as Csul fate, cerium oxide, bet al ne, or a phosphoric acid

or phogpban] Cfrﬁc.cﬂwtﬂy@@t@éné?ém%fﬁﬁe p@éséd%%\}érﬁlénrméﬁ{ Benffeshicidstabilizers,

reacted with the p mer to remain present ur et hane yarn

pref er amgme@t%@rdmiz AS required. d:gmexamnil% & gigvien hmgaced aRendlbesed

17 adema bR S Rl sqriater ST . SRRNPAL (reblFRel Rl Ga-00

st abi |'i matie BySuriBomBuDhémibel CoGA80) oraiekelikey, SSuamioazdlibest sezopghenone-

Ltd., a light stabilizer such as "Sum i zer® regi stered trademark)

300462 baradchamisahagentsuchas ‘dinuviy. (registered fademark) made dyrGibataeigy

Corporation, a phosphorus-based chemical such as "Sumilizer’ P-16 made by
Sumitomo Chemical Co., Lid., various hindered amine-based chemical agents, an

inorganic pigment such as titanium oxide or carbon black, a fluorine- or silicone-based



[0043] In the present invention, a polymer diol and a diisocyanate

are used as starting materials, and a pol yuret hane spi nni ng base

sol ution obtained fromthese starting pgterials is nade to contain a
partially hindered phenol conpound having at |east one partially

hi nder hydr o henyl and a nol ecul ar. wei ght of 300 or _greater, and

n Synt HepPORaRERY ooty PR SaMURtc Be e, o et Seib g &
group anaghsdiumsstearate K8 lal light redistanbed agkkelanshtRaidaht, BitAE Sike tH8Brmicide
spun. Fromthe standpoint of stabilizing polynerization, a

pol yur ebEHABISHIVEE, iZ81¢, Compoengs A tese: op tirelike: éf dgasiosant; adulriaamt such as

2t 1 eactiosne BHBE o hohidh Bl SadhiRERER SalhTiR s RIE SO B
of 300 twtaigesat @ phospitbric s o Phoepleridatietesteratmipalriy op it el May be

sel ected, from anong a %r oup consisting of alkali_netals and al kal i ne
earth rmsddgdsang @@@?qd wik thepalymestio semghr pisgethd hedralyyrethasg Yare of

pol yur i i . j .
Dol oS TRt boRBinsd nifBknRALTEEERRED Bucs? a5 Hin 189 made by Nippon
i sI nmor d—lyri:jratieer&d, Lddn, dT‘ﬁwﬂxﬁ(reg@ta@ddmdmhankﬁﬂEﬂ@tmeﬁ? biyt@ariant

pol yur et hane generates little foreign matter _such as a gel, is easy
to spi ?OTRAR é‘aﬁitﬁV’W'QP(lﬂ’é“Sn ﬁ@@“&éﬁﬁ'&ﬁ@%ﬁé@'i’@@%g%fmwy

fi nenessimfdvib ruicaﬁeb%it&?an@hw%h&af gea} géwsa#@g%ggv(?élgge@?ea hat
the operation of preparing a sofution 1s omtted. ]
especi dtddenhkhB0kE2isadel B emitams Chembeal Qoedddt, or tive like tnfurther

oI ek GEap 2 ] S SR el e BB, 000 °° °

et hyl enegia2yiNet, the Znethdd PHERRASSLARY A% pélgéré?ﬁé’rﬁ’@%m S thBSresdd
hexanet hyl enedi am ne as a chain extender. [0046] Thé pol yurethane is

obt ai néaveritign will delescribgddydetadlsi s usi ng the ingredients described

earliern} . t he. l i ke or.a solvent havi,n .
Chese. d0043 e MeseabhRb O p@mian ol 208 £RIDIneR Frm B GR sterting
net hodsmaterials, aay absolgumtitredssinging et littsh emaridorith88slsiting
throwing the ingredients into such a_solvent to dissolve, and heating
and r eddatenglstis magedoconipiig earialy hindated phanek campeyndhaying gt laast one
reacti - (W id t | I e
reacti g% %@@Jﬁ@%gﬂgﬁ h srg*@r%?} yg%@d rgerg;é:@fgﬁlgp%ahttﬁ2’68%5?328%%% ’26?1“ er
descr i lsydttesicl dagbortaie foomprisingpbye netthbseectad dranhentdrigea gfdUpAddndistinighess

t hat diol i d hai t end dj usti th [t
b0 nt - GikaliTaclsds g0 alfaling SosTumATa BersEHa: K8t 16 ePdRgE f SEbieTco
260C | s0MrRERF AR %w@dreﬂqaﬂeam@ﬁa/{wts péfe@ |2Ldt?%;g%ea H&&Mﬁ%ﬁ&héﬂ@ﬁhis

havi ng ‘excel | ent heat resi st ance. I ca of achieving this
adj ust reshitiongs ippnddngd vhithiangatiaby hinderechphemo!i conyfoutridehadhy atleadt ohe

MDI, and digl. I.n the case that the | yner, .di.ql..has a ] o

ol ecutartali Ghfered 8RR anF Brade Bl Wt AT 06T GiBrtetend e o
a pol ysyptapeaisonde c@nﬂirmmq 6AD PicthLEGe Bl fidhg aRfind a gRILP teHdisting oF
the case that the diol has a 1ow nol ecul ar wei ght, reéeducCing the

r el at i \edkalk optals Rod afifalineeasdl yetals.di ol can yiel d a pol yur et hane

havi ' t L1 ali 00481 1.n t hat th

pol ymort 0P e RGB! of el Bon soybleCO ap luelfor iy e%ny Hfimeit
pol ynergohaheratiing elLabh polyaheszalons or whbthe nidthd®. Sblufith FBBM&zation,
noles of MDI) / (nunmber of noles of the pol yner diol

= 1.5 or
gr eat eawsVigakis MaoTe; Rfareehdn theicasesf wiﬁ@orpaplufnaﬂza{igmdh@rpc@rtgatrane

cat al y S ftes Bl A faer R ad 9 58] LAY B s M R G 2ucr
synt hegicglywbtHdme glasticyarhiunew flheAsss. Ghrasus|gssoiitieholgmerization has e
N, N- di me am ne, N, N-dj net hyl benzyl am ne,

t hyl cycl ohexyl ) | . :
triet hAXRNRIE tﬁﬁhﬁ}w@%tl%@f PREPArNget sYILHeR homitiad. N, N, N, N -
[0045] An especially advantageous polyurethane in the present invention is
synthesized using PTMG having a molecular weight of 1500 to 6000 as a polymer diol,
MDI as a diisocyanate, and at least one from among ethylenediamine, 1,2-



12 [0051] Exanples of organic netal catalysts are tin octanoate,

di butyltin dilaurate, |ead dibutyl octanoate, and the |ike. [0052]
The concentration of polyurethane in the pol yurethane sol ution

obt ai ned inthis way is preferably in a range of usually 30 wt%to 80

wt % gﬁé Sand@amif, ave %ﬁamdharhmeagaa MekafiBtiNEREdibMIRO8s aWafl exteRder.

the present i nventi'on, such a pol yurethane solution contains a
parti al[0Q46) H@ermllytghﬁmie is obfained fhnexayple, bN@ygthaarer$1agtth%1lngyedlents

2 oynt Rt H0eS FARREN. DA T BREa "z ot dhe Bke 3% Bl Bl fnBES as

group GRE $i4ihicBehfdihent. K exaRimb Sespudial tviaRtagRais nembas vhidhmay be

nmet hod for containing the partlally hi nder ed phenol conpound havi ng

at | easmplayepare asotalledmna-shntipethodyaiteiowing e wdredientsiiato sushght

he-spiameRh (Baol, b 5RBGE pE RS R Hhhlo P setiade’ nkirdd 8 e

and/ or raélkagiang reactiny ﬂ‘ﬁi@diy@éﬁﬂhﬂbh@ tﬁ@ﬂh@é@a@ai@f’cﬁéﬂhmdwlr@ﬂ‘le reaction
nmet hod may be enpl oyed when ad %ét e partlal y hi ndered phenol

conpoufdofdEti iR g salverdand r@ﬁétﬁrpmth he ghainrideedENFRACHRED IBERIAT tafiermua

nmol ecul gy, greater and the alkali netal and/or
al kal i r%)e]yet)zglrgtr%rﬁ ? @%H‘? ieti c carbonate to the pol yurethane

sol uti o047 I Y cade thet batlsl is used @gsa Mn%xtmdd@ea(gupﬂmym meitihggoist of
met hod usm? a static mxer, a nethod using stlrrlng t hod usi ng
a honoi® &Plyusethanade I@d’ﬂg%ﬁrﬁﬁeﬁf‘t%fed%%a”@?tq w3 C tPé’@’@4ﬁ3 '?@f"? ﬁ‘BPQ\f@m

dur bl b S BT RRAIES bAyBRANaNEhSlingIdkcbfih R Folistaheh ifHleal

t he polyure contal ns
phenol mehmpdwfmchaammgtrm atl Jaasnemtne byaontralling the 1) G333 add lnarttb“ oﬂdjnptmlmher

0. 15 wip BEY; andfog dishdnhe capk 14t (e palymabr 6l R v e aE
synt het|h8re%§ S@QH@#@ aile %ﬁé;f’d?ﬁﬁn of EﬁIQf /neiﬁéﬂpé Eolygrerihé\ﬁe/‘péf?iné% Mgt

For this pur mata al kal 'ne eart _
synt hettempeamthoenat%tlngjpolnb@mﬂamrlséﬂe eaemtlyetuthetdlrm h&sleylmmeméﬂmllar weight,
spi nni base on The,. al k /or al aI|

aynt nedPeUaRRER RN PrRrar i 6o Afiuder 818 AR MR Bl SR vy o
base sqh%ﬁ tSHpasiting meﬁmg\fﬁmt such as N, N-di net hyl for rram de or

N, Ndi net hyl acet am de stirred and m xed to disperse evenly.

Speci f |[89+181/ In theecasatiat thepalymenalie)hag a malequlaweighhet 180Q phoreater

b
N o By B ek BREG PRl DS 3Rl BRIn pitich Biucles.of MBD A, -
di sper S(namb@fr of hevles khthe poiyakr divtl o1 .Sbkaldarer toanake aetigh tenymfaejrec
carbonate, and this di sperS| on is mxed wth the polyurethane

spi nni ﬁaebagé%@qrt%@n OL%RACRe standpoi nt of conbining evenly with
h I I
the po [ggta gl FQ n%ﬂlﬂ?@fm@o?md%@at st% %{é@ﬁﬁﬁﬁ%@a& g@@rgﬂeq%nlc

al kal i or a I ne ear I c car onat
conbi nedetsil t:latahlrsts, ib psefesablyused dusing rserbb rsgbtnestsh@f tharpehavethane. as

doscri HOUSELABIDISH 6f SRIGHBRESES PI N aEFEAREAORGOTIrEn R Ciethyl

et A N SR g

to the tptrhmﬁ’tlevtrmmmesedhamzmm N,N,N’,N’-tetramethyl-1,3-propanediamine, N,N,N’,N'-
tetramethyl hexanediamine, bis-2-dimethylaminoethyl ether, N,N,N’,N’, N’-pentamethyl
diethylenetriamine, tetramethylguanidine, triethylenediamine, N,N’-dimethyipiperazine,
N-methyl-N'-dimethylaminoethyl-piperazine, N-(2-dimethylaminoethyl)morpholine, 1-
methylimidazole, 1,2-dimethylimidazole, N,N-dimethylaminoethanol, N,N,N’-
trimethylaminoethyl ethanolamine, N-methyl-N’-(2-hydroxyethyl)piperazine, 2,4,6-
tris{dimethylaminomethyl)phenol, N,N-dimethylaminohexanol, triethanolamine, and the
like.



[0055] The pol yurethane yarn of the present invention may be

obtai ned, for exanple, by dry spinning, wet spinning, or nelt _
spi nning the spinning base solution congtituted as described earlier,
t hen wi nding. Anong these, dry spinning is preferred fromthe

st andpggoswﬂz & b ofdantd Aty c%Palj?s ?'alre SRYESRE, &ibg@pﬁscﬁla{u%g‘ lead

thin fabrics raperi es. [0056] The fineness, cross-s
shape, f%ih'éﬁy{%@aﬂﬂﬁ@ endiine likdl yur et hane yarn of the present invention

of t he 1WAREF s @lobnbafyd 5 po Ve B nedu e silorcaimieagh i

met hod way lsqireﬁawablvfm eaahye lof tistighl 3@ 0dyStel dRtas, spi nning condi tions
and the _|ike may be selected for spinning according to the

char act[80P3L iTednmpsaye durability pgaist ehiprige éyppehwater, indos gresemé invention,

of ' prachRESehL R Shitod ofnifd ThAriily HiRRh skl adiRERGdnd ot
[ 0059] |&4st o pamanmndemr ydrbxydteeryl a6e @tmb@calﬁrlv@é]?ht&)f'm%ﬁ dHegted,

fabric, for ex m xing wth another fib hough not
speci f %13 §yntﬁ%P@ earbomée 6@W8F’Sm9t$§1e mgtqiﬁ@f@ﬁ%frynaarp@ngasgreupf i ber

o PSS o et I 40 008 S S, B Ehriging e
cati On'mm@dhh@em|mécommlmﬂ haGingaat Ié&ét@fheﬁparﬂaﬂy hindagdd limted
contajn additives such as a flatting

h Th f
Egetnt esr%{dEQ’ﬁ’EﬁgP¥[:a%”J %Fﬂraéc%f Wetaht OF 389 eR greatep s erspinning bage golution
o, Cor iy B (8 INEIHAMAR Sphiling BASY SbitbRE IR, U5 iR e 4Rbf ol
fi ber. anddma]lkalime earth matﬁrdynthailcru@rmaedmfmehaus eAiny endtiadd m@tlfe a

et h and anot her fiber. An
o AT e 000 0 o U s G
may be pattllyeiiaderes. hy@lréiyp%@hyl aihd:’@fPﬁéI@EuIEF‘Weiglﬁbf 909'&‘@#?\?:’ EH& the alkall
The knit structure ma knit structure, such as a
r ever séneial andd/ar ﬁlkahn@l@aﬁhénaﬁal ayntRetic Qaltbonataj’mjﬁhbeadnanbﬂg#melsmlmtion As

0061 t han anot.her, fi ber

\[Noven] |I%%%&g§§gg%%®od%gpgﬁ§$hﬁy el'ﬁ@%y S $a met gﬂg e %?@Fch
fabric nuxemga methodt dsngatiningl athethoefusings hanidMieRYrs metsdy G$ihg i

using both t rp and the weft. 14 [0062] A fabric conprising a
pol yur ’&é{'\garand anot her fiber is scoured reI axed, and set

under ‘E@Gﬁ’ﬁnﬁ'b%ﬁb@@&‘aﬁllﬁpﬁga;ﬁg@cm@méFn abrl % iy é&é’ﬁ%&%ﬁgﬁ%ntlon the

sui tabl'e dye, havin rate in

condi t ipohsirétbane ryermpree‘erahlybemnta'ﬁsethdmrﬂmw rbﬁd@redl e eoﬁh)b@un@lhavmg at
or .anot her conventlonal dye.

fabr SY%RG o8 ';E? Beried e'ie&%@&m#@wf@aq RERplecylar weigh{@f@pe orgreater in a
anti bi eande bf, @@Héﬁ?ﬁpleao qgf\hl%”td‘géf WAL BRdthe BIKARNREtal SREbE Likbiine earth

treatnent, or the like as require
metal synthetic carbonate in a range of, for example, 0.5 wt% to 10 wt%. For this
purpose, the alkali metal and/or alkaline earth metal synthetic carbonate must be
dispersed evenly in the polyurethane spinning base solution. The alkali metal and/or
alkaline earth metal synthetic carbonate is preferably added to a polyurethane spinning
base solution using a solvent such as N,N-dimethylformamide or N,N-
dimethylacetamide, and stirred and mixed to disperse evenly. Specifically, the alkali
metal and/or alkaline earth metal synthetic carbonate is preferably dispersed in a
solvent such as N,N-dimethylformamide or N,N-dimethylacetamide beforehand to form
a dispersion of the alkali metal and/or alkaline earth metal synthetic carbonate, and this
dispersion is mixed with the polyurethane spinning base solution. From the standpoint

of combining evenly with the polyurethane solution, the solvent of the dispersion of the



[ 0063] Applications of a fabric conprising the pol yurethane yarn of
t he present invention and another fabric include swi mwear, various
types of stretch foundations such as gisdles, brassieres, intinmate
apparel, or underwear, ribs for socks, tights, panty stockings,

wai st bajpds Efg%ﬁur&rsamaﬁm@téamﬁ%gg ggpm%%tc%\ﬂﬁ@r{ate 0 bgtc%mHé@w.tmﬁrs

bandages t1Cc supporters wear, stretc I ni ngs, paper
di aper shasarmbimthm lblyjceferéiﬁg {hiabame sadvers @saissd in t!aelyoahma@hane Is;zolutlon The
applied to.s be worn

| Th |
PP o it RS BgBiants ERrGTb AL et bAoA Enp i BETRRE g0éR, an
the i I&?ftloﬁﬂgn?)ﬁﬁ%é fKd, rﬁHj}%Q'édde\d sifreiRE &Ry B0BAY aﬁﬂﬁtoﬁ&ﬁ‘%ﬁé‘%lkall nfetal

I nvention w | described in greater detail using exanples
Char acta‘ld/@taikahnaf edritometal semmth;rmbmte taéta@ pebaréthane sofdionow ng

hod hl nb
L e e e v
sol uti g5y Aytdpin MRy axE SRS NYE ﬁheﬂ@?lrﬁfﬁﬁiﬂ'@ s;ﬁlﬁmﬂ@ wiskesdiutith €dHsBEItBE as

concentration of m co h urea to bring the urea
concentdescribed Barlzerptgﬁn vandlnbuﬂﬂmf@dthesepqiryﬁpmwmg s prefeire@ frogvihgt i on
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[0059] The polyurethane yarn of the present invention is made into a fabric, for
example, by mixing with another fiber. Although not specifically limited, the other fiber is
preferably a polyester fiber or a polyamide fiber from the standpoint of durability and
appearance. For example, the other fiber may be a polyester, a cationic dyeable
polyester, Nylon 66, or Nylon 6, but is not limited to these. These fibers may contain
additives such as a flatting agent, a stabilizer, or an antistatic agent. A polyurethane
yarn interknit or interwoven with another fiber may use the bare yarn as is, or a worked
yarn such as a balling yarn wound around the other fiber.
[0060] Various interknitting methods are used to fabricate a knitted fabric comprising a
polyurethane yarn and another fiber. An interknit knitied fabric may use warp knitting or
weft knitting, and may be, for example, a tricot, a Raschel knit, or a circular knit. The
knit structure may be any knit structure, such as a half knit, a reverse half knit, a double
Atlas knit, or a double Denbigh knit.
[0061] A weave comprising a polyurethane yarn and another fiber is woven using a
conventional method. The weave may be a one-way stretch fabric using only the warp

or the weft, or a two-way stretch fabric using both the warp and the weft.
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(ppn) nvention and another fabric include swimwear, various types of stretch foundations
such as girdles, brassieres, intimate apparel, or underwear, ribs for socks, tights, panty
stockings, waistbands, bodysuits, spats, stretch sportswear, stretch outer wear,
bandages, athletic supporters, medical wear, stretch linings, paper diapers, and the like.
The fabric is especially advantageously applied to swimwear to be worn in a pool. The
resulting swimwear has little deterioration due to chlorinated water in swimming pools or

the like, and excellent durability.

EXAMPLES

[0064] The present invention will be described in greater detail using examples.
[0065] Characteristics of fabrics and yarns were measured by the following methods.
Fabric capacity to resist chlorine embrittlement

[0066] Chlorine water was prepared by diluting a sodium hypochlorite solution with ion
exchange water and brought to an effective chlorine concentration of 3 ppm, combined
with urea to bring the urea concentration to 2 ppm, and buffered to pH 7.2 with a buffer
solution of dilute sulfuric acid. This chlorine water was placed in a constant temperature
bath adjusted to a temperature of 35°C, a knitted fabric was immersed while stretched
50% horizontally, and the time was measured until broken polyurethane yarn was
observed in the knitted fabric. Thread breakage was checked every twelve hours, and
the measurement was found from the average of n = 3.

Determination of zinc content in fabric

[0067] The zinc content in fabric was measured by raw yarn absorptiometry. The limit
of detection was 1 ppm, and the measurement was found from the average of n = 2.

Determination of partially hindered phenol compound in polyurethane yarn

[0068] One gram of a sample (polyurethane yarn) was weighed and placed in 20 mL of -
methanol to extract the partially hindered phenol compound for 24 hours at 23°C. The

extract was measured by high speed liquid chromatography at a measurement
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[0070] First, the polyurethane yarn was analyzed by raw yarn absorptiometry, and the

weight of metal contained was measured by type of metal. The measurement was
found from the average of n = 2.

[0071] Next, 1 g of the polyurethane yarn was completely dissolved in 10 mL of DMAc
and placed in a centrifuge to extract a precipitate. The precipitate was then washed with
DMAc and dried for two days at room temperature. After drying, the precipitate was
subjected to IR analysis to identify the metal compound.

[0072] The content of metal compound contained in the polyurethane yarn was found
by the following formula on the basis of the results for the type and weight of the metal
by raw yarn absorptiometry and the resuits for the metal compound identified by IR

analysis.

[0073] NUMERICAL FORMULA 2

Formula weight of identified metal compound x Metal content in yarn {(ppm)

Content of metal compound (wt%} =

Molecular weight of identified metal x 10,000

Method of fabrication of polyurethane vam and polyamide varn

[0074] A two-weight tricot was knit by a conventional method using a 44-decitex, 34-
filament Nylon 6 fiber (type 2694 (Nylon 6 made by Toray Industries, Inc.) (mixing rate:
83.5%) for the front, and a 44-decitex polyurethane yarn (mixing rate: 16.5%) for the
back.

[0075] After scouring in a three-tank continuous relax scouring machine, the mixed

tricot knitted fabric was preset on a pin stenter, then dyed using a jet dyeing machine.
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by N ppayaKayakplido)., Ltd.). Example 1
Method of fabricating polyurethane varn and polyester fiber

[0076] A two-weight tricot was knit by a conventional method using a 56-decitex, 24-
filament cationic-dyeable polyester fiber (type FS92: made by Toray Industries, Inc.)
(mixing rate: 85%) for the front, and a 44-decitex polyurethane yarn (mixing rate: 15%)
for the back.

[0077] After scouring in a three-tank continuous relax scouring machine, the mixed
tricot knitted fabric was preset on a pin stenter, then dyed using a jet dyeing machine.
The conditions during these treatments were as follows.

Scouring treatment: For the treatment water, a solution was prepared of 2 g/L of a
nonionic surfactant “Sunmort” (registered trademark) BL650 (made by Nicca Chemical
Co., Ltd.) and 1500 ppm of an EDTA-based metal ion sequestering agent “Acromer [as
transliterated]” (registered trademark) DH700 (made by Nagase ChemteX Corporation)
combined with soft water having a total hardness of 10 ppm. This treatment solution
was used to treat at 80°C for twenty minutes.

Preset: The knitted fabric was preset at 190°C for 60 seconds at a tentering rate of 30%
(tentering rate of 30% of the fabric width after scouring) and the full length (same length
as the fabric length after scouring: expansion rate of 0%).

Dying treatment: The knitted fabric was dyed to a concentration of 8% owf at 125°C for
60 minutes using an acid dye “Kayacryl Black” (registered trademark) FB-ED (made by
Nippon Kayaku Co., Ltd.).

Example 1
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beads to evenly micro-disperse under a condition of a flow rate of 80 g/min and form a

DMAc dispersion D1 of a synthetic carbonate (35 wt%).

[0083] The polymer solutions X1, C1, and D1 were mixed at ratios of 97 wit%, 1 wit%,
and 2 wt% to prepare a spinning base solution Y1. The spinning base solution Y1 was
spun by dry spinning at a winding speed of 580 m/min to manufacture and wind a
polyurethane yamn (44 decitex, 4 filaments) (Z1).

[0084] This polyurethane yarn was used to fabricate a fabric, and the chlorine
resistance and content of zinc in the fabric were measured. The results are shown in
Table 1.

Example 2

[0085] The polymer solutions X1, C1, and D1 were mixed at ratios of 92 wi%, 3 wt%,
and 5 wt% to prepare a spinning base solution Y2. The spinning base solution Y2 was

spun by dry spinning at a winding speed of 580 m/min fo manufacture and wind a



pol yur et hane yarn (44 decitex, 4 filanents) (Z2). [0086] This
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[0089] This polyurethane yarn was used to fabricate a fabric, and the chlorine
resistance and content of zinc in the fabric were measured. The results are shown in
Table 1.
Example 4
[0090] A 35 wt% concentration solution (C2) was prepared using 1,1 3-tris[2-methyl-5-
t-butyl-4-hydroxyphenyllbutane (“Lowinox” (registered trademark) CA22 (made by Great
Lakes Chemicals) instead of "Hostanox” (registered trademark) as the partially hindered
phenol compound.
[0091] The polymer solutions X1, C2, and D1 were mixed at ratios of 94 wt%, 2 wi%,
and 4 wt% to prepare a spinning base solution Y4. The spinning base solution Y4 was
spun by dry spinning at a winding speed of 580 m/min to manufacture and wind a
polyurethane yarn (44 decitex, 4 filaments) (Z4).
[0092] This polyurethane yarn was used to fabricate a fabric, and the chlorine
resistance and content of zinc in the fabric were measured. The results are shown in
Table 1.
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[0095] This polyurethane yarn was used to fabricate a fabric, and the chiorine
resistance and content of zinc in the fabric were measured. The results are shown in
Table 1.
Comparative Example 2
[0096] The polymer solutions X1 and D1 were mixed at ratios of 95 wt% and 5 wt% to

prepare a spinning base solution Y6. The spinning base solution Y6 was spun by dry

spinning at a winding speed of 580 m/min to manufacture and wind a polyurethane yarn
(44 decitex, 4 filaments) (Z6).

[0097] This polyurethane yarn was used to fabricate a fabric, and the chlorine
resistance and content of zinc in the fabric were measured. The results are shown in
Table 1.

Comparative Example 3

[0098] A 35 wt% DMACc dispersion D4 was prepared by the same method as Example
1 using a powder of hydrotalcite (MgeAl2(OH)16CO3-4H;0) as a chlorine deterioration
inhibitor.

[0099] The polymer solutions X1, C1, and D4 were mixed at ratios of 94 wt%, 2 wt%,

and 4 wi% to prepare a spinning base solution Y7. The spinning base solution Y7 was
spun by dry spinning at a winding speed of 580 m/min to manufacture and wind a
polyurethane yarn (44 decitex, 4 filaments) (Z7).

[0100] This polyurethane yarn was used to fabricate a fabric, and the chlorine

resistance and content of zinc in the fabric were measured. The resulis are shown in
Table 1.
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1. A polyurethane yarn, characterized in containing a partially

hi nder ed phenol conpound having at | east one partially hindered

hydr oxyphenyl and a nol ecul ar wei ght og 300 or greater, and a

synt heti c carbonate conprising one net ? sel ected from anong a group

i sty kald d al kal i h ls. 2. Th
SgP;LfQbﬁ%ﬁ§{§§¥niﬁﬁﬁgﬁ%ﬁh§‘ _ c?aiﬁ1h?ecﬁg;;ctg$}§e3 in contgining
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of the synthetic carbonate conprising one neta ec anong a
gr oup ﬁﬁ@i!ﬁtetﬂ\g\%ﬂir 1alekewimmingapaol an dthalike | anaetheeefote isetdyvbatagedus Tive

pol yur ' ording to claiml or, 2, racterized in that

t he paﬁ%ﬁgﬂﬁ§y%@ﬂ83&@&5ﬂh8ﬂ%¥?EWHEHﬁﬁﬁmﬁeféP%@ﬁﬁbund contai ni ng at

| east two partially hindered hydroxyphenyls, and having a skel eton
sel ected from anong bis esters and al kylidenes. 4. The pol yuret hane
yarn according to any of clainms 1-3, characterized in that the
partially hindered phenol conpound is

et hyl ene- 1, 2-bi s(3, 3-bi sp-t-butyl -4- hydroxyphenyl]butyrate. 5. The
pol yur et hane yarn according to any of clains 1-4, characterized in
that the synthetic carbonate is cal cium carbonate or magnesi um
carbonate. 6. A fabric, characterized in conbining the pol yurethane
yarn according to any of clainms 1-5 and another fiber. 7. The fabric
according to claim6, characterized in that the other fiber is a

pol yam de fiber and/or a polyester fiber. 8. An article of sw mwear
using the fabric according to claim®6 or 7.
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CLAIMS
1. A polyurethane yarn, characterized in containing a partially hindered phenol
compound having at least one partially hindered hydroxyphenyi and a molecular weight
of 300 or greater, and a synthetic carbonate comprising one metal selected from among
a group consisting of alkali metals and alkaline earth metals.
2. The polyurethane yarn according to claim 1, characterized in containing 0.15-4 ‘
wt% of the partially hindered phenol compound, and 0.5-10 wt% of the synthetic
carbonate comprising one metal selected from among a group consisting of alkali
metals and alkaline earth metals.
3. The polyurethane yarn according to claim 1 or 2, characterized in that the
partially hindered phenol compound is a compound containing at least two partially
hindered hydroxyphenyls, and having a skeleton selected from among bis esters and
alkylidenes.
4. The polyurethane yarn according to any of claims 1-3, characterized in that the
partially hindered phenol compound is ethylene-1,2-bis(3,3-bis[3-t-butyl-4-
hydroxyphenyl]butyrate.
5. The polyurethane yarn according to any of claims 1-4, characterized in that the
synthetic carbonate is calcium carbonate or magnesium carbonate.
0. A fabric, characterized in combining the polyurethane yarn according 1o any of
claims 1-5 and another fiber.
7. The fabric according to claim 6, characterized in that the other fiber is a
polyamide fiber and/or a polyester fiber.

8. An article of swimwear using the fabric according to claim 6 or 7.



