- 1 - DESCRI PTION POLYURETHANE ELASTI C FI BER

5[ TECHNI CAL FI ELD] [0001] The present invention
relates to pol yurethane elastic fibers, and nore
specifically it relates to pol yurethane elastic fibers
with uniformdyeability that 10hdve a | ow degree of
col or unevenness and grinning during dyeing with
acidi c dyes, as well as hi ghhgsistrasen and whi ch have
deep dyeing properties equivalent to polyam de fibers
and the like which are used as conventional acidic
dyeabl e fibers. 15 [BACKGRTUMNAROASTIO)ZLBERgSt | C

fi bers conposed of polyners conprising pol yurethane or
pol yur et hane-urea _as the major structural 20unit

S her ei naf t EFECN e F HEEPAs " pol yur et hane el asti ¢

fibers") extd®it excellent performance including

el astic pr rtie i.cal LsLapce

therefore %e\e/e#%%ed]a{%ntq{%?l%% r%gg%rgé ?nsai W;ﬁ%ﬁﬁane

pol ya®d @eti¢ bekkerny, @Fuid avwrer spepafscahlywitlerglakesy to

as expangh Pe K@ tErd Ali% frabeRdMl @HSuhYPEEmOdlyeability that

cl ot hj ng, including foundations, socks, ganta C duri
106 ockPAES 2ntPR FRESRAL, S ST UBRVEDBEFS, a1y WaLABiRg, during

a goatlyébng net easeciidies piyleysyr eshapdlehashighf fdetness, and

ConL SRR AE E M El U 88 5, forvansae

1on a o
pol yuf teermeard athe d ifkeheitd clio aget usgdeasf cepYeREional acidic
dyei ngysibes fhessi dic dyes in the nolecules of the
pol yur et hane pol ynmers or pol yurethane-urea polyners

1 (hereinafter referred to as "pol yuret hane- 35 based

pol yner s") [ BROKGEIUND tARIN when fabrics thereof
knitted or @@%fﬂ in mxture with polyam de fibers are
dyed with 50| It dyes, the polyurethane elastic fibers
-2 have pobtasiybabfiness compased ©§ PREYPBF§afrBRT151ing
fibergoipateRife WTBSOUSR: YA -SirkaS asl €Rul hhHgri Stductural
20condl i on |}r11 whi ch_t he fléersdzl npl y r"efﬂil nrt Egad Cslastic
or i nUBthefhGEeHRALEYF FETAQNFO% LS RS PRIYHTE Hée. .
As a fFebeks”) i éxhibit excellent performance including elastic
properties and chemical resistance, and are therefore
woven and knitted in mixture mainly with polyamide fibers
or polyester fibers and widely used as expanding
25 materials for numerous types of clothing, including
foundations, socks, panty stockings and sportswear. 1In
recent years, it has been a goal to increase the
polyurethane elastic fiber contents of fabrics in order
to further improve their stretch function as clothing.
30 [0003]

However, since polyurethane elastic fibers do not
have effective dyeing sites for acidic dyes in the
molecules of the polyurethane polymers or polyurethane-
urea polymers (hereinafter referred to as "polyurethane-

35 based polymers") composing them, when fabrics thereof
knitted or woven in mixture with polyamide fibers are

dyed with acidic dyes, the polyurethane elastic fibers
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5is not only inpossible to ensure a deep dyeing

property equivalent to that of polyam de fibers, but
crocklng t ends to occur duri ng Iagnderlng, and this
causes "grinning" and "glare" h significantly

| oner the visual quality of the final product. This

t endeamey psod Oppesbibl eyl Moiﬂpéﬁbbetw thedggﬁy@xﬁﬂlﬂée(flbers
F”‘“%hat hgausrn reduc d visua e to.a |l ack

of cIEHT (70T GaBpECaF ofyei g, Sa*é%?n sPopHE Pt i, @ condition
col okn ivhidie tmsefnbensoshmpgy aedadathdiﬁgeonothen other

ur f l ac "res Lons _on .
P PRSI0k T By TR R RREy [ARER CFhErRRer poBea result, it
O hers kigtdsonty f fposs sbhe ntogedsertoacdeceki dgeaag property
mfﬂ%dﬁ%ﬁhf@ﬁﬁgaéfﬁﬁéﬁton %?gﬁgéghf§BeBFaCEut crocking

restrictions on the use of ané e
f i berendg dovLcoonedEning olaradfdengngfsr andr yhast cegers

at oMyt 10 16 0L RE W iaf@al rrﬁleﬁ Q@bﬂyrgaam PRLYERr $he

are known as” means of sol ving t hese” pr obl see

Pat ehitS Wbl filEht Kt Y -of aHe NGO pht RROdHGEumeBhis) tepdency is

Whema%&ﬂtﬂ&ﬁfl¥?héﬁ£bEQDWQNSddéép'éoﬂ@ke@nb¥oducts, causing
achieve the sane 25| evel dee

diffic
pr o eer LrCe@sff 26 SHAY ALY bdre, tpuR 1ACkoRE €é§é§tﬁ’h@f deep
phy sicdalr ,prioper tdeqstmfof heh@ofanblfe& hapeoel agt tﬁef baees of

are | red 0 re have_al so been pragpos

et R AN AR R e T B Ry RErSeuPLh dige this may

afﬂpmaQﬁIHﬁBﬂK&HEﬂdﬁEﬂomlﬂMea&iﬂiﬁgdy&ﬁlésef Patent

doc t su t hods have no en_ca
ggﬁgﬁging é%ﬁﬁ‘ {?kﬁ%ﬁtle L&Y krﬂ smﬁghgﬁgrlc

fasﬁ@@m@hmqIddaﬂﬁdentdeﬁnm@scaﬂS&hsadﬁoteoa significant

| sl othd oo MELELD LDe, DobyuLELhanE o

ib e |s co

its Have a een propose (see
Pat@ﬁﬂﬁﬁﬁﬁhﬁﬂﬂeEgla&ﬂRthmhezﬁe not -3 suitable for
di fferent gippgs of color tones and the uses thereof
have therefore been limted. [0006] There has al so
been dev&@ﬂ&ﬂﬁﬁiQﬁﬁ&dﬁﬂﬁQHterﬁﬂawyﬂ@lBIQ@edeepomyetpgthe

proﬁ%ﬁ%ﬁuﬁﬁra@Wdﬂhéid%ﬂﬁqﬁ¥ufﬁéﬁhﬁ% ML re. known as

structure contalnlng ary ntr en aS a yer
i npRE¢EE CdesBdmiag tdmamumolienpufsee nefeteabredocuments 1-4

r eaghiV 8oalipaeentS Wdtwtedthel UNMSRCt Gl ROs LERMSe PholiBare
di ami nes as, gne ,of the startin materials, are present
in employed it is not only difficult to achieve the same

level of deep dyeing properties as polyamide fibers, but
in some cases the physical properties of the polyurethane
elastic fibers are impaired.

[0005]

There have also been proposed methods of mixing
polyurethane polymers with dye affinity improvers that
bind acidic dyes (see Patent documents 5-7), but such
methods have not been capable of producing deep dyeing
properties and high washing fastness with knitted
fabrics.

In addition, "mass-colored filaments"™ wherein the
polyurethane fiber itself is colored, have also been

proposed (see Patent document 8), but they are not
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10known pol yners conprising mal ei m de structures
containing tertiary nitrogens, the dye in pol yurethane
el astic fibers containing such a polynmer tends to
mgrate onto nylon white fabrics 3during | aundering
together wth nylon white fabrics after dyeing. Al so,
it h§§1@z?§fef§é'f]dd£fféré§£h€ yHY§! 8¢ E:HEB?V%ﬁe%S%%' Rhe uses
such polynmers can cause col orl ng ing W
day-tRR¥R8L c%ﬁ@e%he%éﬁr‘éob‘é?ﬂnélﬁh‘éleéel ling affect
the hue orog@snning stability of the fibers. [0007]
20[ Pat ent docunent 1 Japanese Exam ned Pat ent
Publ i cat i 0AfR®. &Y. ahpe7been deyplppaf aoE‘GFrBﬁfi jpr improving
Japmeﬁ@@my@ﬂgg’a;gﬁ@pef’upllégaauamnbba $619%€45with a

at e oc apanese am ne
25Pd‘bﬁ‘n3$ec’a{?3r‘g% %ru‘*ls*éu’i%%ﬁntamm’fipat EﬁFEaBEéanﬁttr&’Pe“ as a
JapmM&nméb&mprmwahtsaé Pabehtaliboambdat 61, 7BL2Z since some
[Papg é¥§gnqgi 5 Japanese exan ned Pﬁtentt.lons of th
Publ’} Nl %% 52889" 30 Pat ent M E58tHERt PET ©
Japahsseuuhﬂﬁanumaﬂ<Eﬁteme FPubrtiayi natdloia2800a3&3d2sent in

L Bt GssraRt 1 cIARRLERSs REYRIHIAE BREBMLures containing
docurartii ]y Jablanesen theikiasi ded Pat pal y85Pubkneakilestic

No. @%ﬁ[@%@taln%??[g@éﬁné '\g.&?gﬁggg%g}liﬁze_@nﬁﬁ%rate onto

Exam ned Patent P cation ‘ _
[mmsﬂaqremhmmlqs; Jdeuinal lepndpsiggcteggtbper with nylon
Rheghtpde fabaits 200der V@) eiry: Pﬂ?éo[D£§Ch§§UBEegFfound that

THE INVENTION] 5[Prob|ens to Sol ved
| nverts <ﬂﬂexnﬁxﬁﬂprover5|%S¢¢ghﬂ %FCFhEO V@?éﬁeﬁﬁpoﬁéﬁse

pr okjEney iafg té}m Rjépilﬁkﬁtm,tlﬁ 48yabooBhocknghqgklRe Such
present invent t r0VIﬁ§ ol yuret hane el asti ¢
fib S %i thteet atee 18§ esT éi?FrPB:lf’gaStabllltY

deemﬁﬁwmduxﬂﬁéxﬁuty and hi gh fastness equivalent to
t hose of ﬁﬁ#%ﬁnide fi bers used as a conpani on nateri al
in mxed ed and woven fabrics,

[Patent document 1] Japanese Examined Patent

Publication No. 39-23097

[Patent document 2] Japanese Examined Patent
Publication No. 47-51645

[Patent document 3] Japanese Examined Patent
Publication No. 59-12789

[Patent document 4] Japanese Examined Patent
Publication No. 61-7212

[Patent document 5] Japanese Unexamined Patent
Publication No. 64-52889

[Patent document 6] Japanese Unexamined Patent
Publication No. 2000-313802

[Patent document 7] Japanese Unexamined Patent
Publication No. 2001-40587

[Patent document 8] Japanese Unexamined Patent
Publication No. 2004-60062

[Patent document 9] Japanese Examined Patent
Publication No. 3-6177
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whil e al so exhibiting excellent spinning stability.

[ Means for Solving the Problens] 15[0009] The present
i nventors have found that pol yurethane elastic fibers
conprising a polyner with a specidfirc mal ei m de
structure have a deep dyeing property equivalent to

those of AMalde{IBSEsald 1 dfolastiess 2UNGLE cey of

also allo e Spinning bag
hav Rhesnisiast e dJ aga s, i 20t 1 6nl - [2910F19he present
invention is as follows. (1) Pol yurethane elastic
fibers conprising 0.2 wt% 2510 wt % of a polyner with
a mal ei m ﬁgtssqwfm Ll orpl | BIYENBHON S obut yl ene uni t

represent @ dile dOlbOVE O @rHl 8né ! 1nd8Et fon]
mal ei m de unit represented by the follow ng formul a

(rn) (VWK*QQQ?IRI represents a C2-5 straight-chain or
branched @ kyifie @f otlis 2k Ere@ittomed nﬁyobﬁeﬁlbeofalﬂie prior

30or_ di ff.erent and each represe

atr @i SGhaih T BTLFCHAE oS IPRT TR | REGTRiCR BPuBFovide

L vaadsnofetarkd elfdstri d afiitokers nghaiccovlkdengdyedJwSth acidic

LOSH4,42 (S0 Bl OGS LR LSO EOE LB

degrewlo)falgmde:cs.tﬁl@se %@rmlmmntﬂle nyilberéabsedsas ab

G_Bc'o'rﬁﬁg%ighe(nla)te%aq_' AN 2 Bhitted and woven fabrics,
while also exhibiting excellent spinning stability.

[Means for Solving the Problens]

[0009]

The present inventors have found that polyurethane
elastic fibers comprising a polymer with a specific
maleimide structure have a deep dyeing property
equivalent to those of polyamide fibers and high fastness
while also allowing stable spinning, and on this basis we
have completed this invention.

[0010]

The present invention is as folilows.

(1) Polyurethane elastic fibers comprising 0.2 wt%-
10 wt% of a polymer with a maleimide structure comprising
an isobutylene unit represented by the following formula
(I) and a maleimide unit represented by the following
formula (II) (wherein R! represents a C,.¢ straight-chain
or branched alkylene group, and R’ and R’ may be the same
or different and each represents a C;-¢ straight-chain or
branched alkyl group), having a Blue L value of 20-50
after laundering according to JIS L0844 A2 for dyeing of
& single-loop tube-knit fabric with a specific blue
acidic dye, and having a staining degree of grade 3.5 or

greater on nylcon fabrics.
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[ 0011] (2) Pol yurethane elastic fibers
according to (1) 5above, wherein the density of dyeing
sites for the acidic dye are at least 7.0 x 10-3
mllinole equivalent and no greater than 3.5 x 10-1
m|linole equival ent per gram of fibers.

(3) Pol yuret hane elastiqcﬁgbers according to (1) or
10(2), wherein the meight-average nol ecul ar wei ght Mw
of the mal ei m de structure-containing polyner is

80, 000- 150, 000, and ™W ®rfe =" nunber - aver age

nmol ecul ar weight) is no preater than 3.5. [0012] 15(4)
A m xed fabric conprisingHgpol yur et hane elas&&g fibers
according to any one of (1) to (3) above an not her
aci di ¢ dyeable fiber ™—cn—cH— (5) A nmixed fabric

according to (4) above, fwherdin the other acidic
dyeabl e fiber is a pol yam de ki ber. 20[ 0013]
(6) A mxed fabric ™\Si DY Potpur et hane el astic

fibers according to any ond of (1) to (3) above and

anot her non-aci di c dyeabl e fi ber. (7) A m xed

fabric according t@z(6) abgve, wherein 25the other

non-aci di ¢ dyeabl e fiberTs a polyester fiber. [Effect

of the Invention] -6 40014] According to the
invention, it is possible to achieve high fastness

wi t hout bl eeding on fiBér surfaces since the(Hyking
conponent{ddhf e acidic dye is a high- 5

nol ecul ar-wei'ght pol ynmer. Moreover, because of the

hi gh dyei {®) s#diyntgthame elestgoafibgrsancberdipgoved (1)
and [ Skl ed. . i aLk Lxe Iy
i (T Sand e e RGP SE Ry I P BUS FLEREhe acidic
pol yhst errd idterkssasinct udlingld Sundalionde sowkisalpart \and no
stocki ngs and 10sportswear. | n_addition, since the
dyQQﬁféiﬁﬁ) §;5r%s¥%taﬁﬁlﬁémﬁéﬁlPﬁ&}VPH@nt per gram of
pol yungihne elastic fibers of the invention can be

supplied in a stable nmanner, BEST FOR CARRYI NG

QUT THE | NVENRXasans) s 7ot 1 avehPPoR AFFPTRIAIpEC (1) or

expl@)nediHdrdlat aile Wéiglipotyuseihanacebaslibe Wicbght Mw of

of %%%iﬂgfggﬁfggzgéaucture—containing polymer is 80,000-
150,000, and Mw/Mn (Mn = number-average moclecular weight)
is no greater than 3.5.

[0012]

(4) A mixed fabric comprising polyurethane elastic
fibers according to any one of (1) to (3) above and
another acidic dyeable fiber.

{5) A mixed fabric according to (4) above, wherein
the other acidic dyeable fiber is a polyamide fiber.

[0013]

(6) A mixed fabric comprising polyurethane elastic
fibers according to any one of (1) to {3} above and
another non-acidic dyeable fiber.

(7) A mixed fabric according to (6) above, wherein
the other non-acidic dyeable fiber is a polyester fiber,.

[Effect of the Invention]
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characterized by conprising a polyner containing a

mal ei m de structure. 20Polyners with a nal ei m de

structure to be used for the invention include

pol ymers conprising an i sobutytefe-unit represented by

the followng fornula (1) and a nmal ei m de unit

represent 1y, the following formula (11) (wherein Rl
represents a Cb 6 straight-chain or branched

25al kyl eREATSING vl Fe akvREt Hy. bet the Bagsible to

di ffﬁﬁ@v@ﬁﬁcﬁ@%éﬁ%ﬁ%&&@%ﬁé&f 064 - ff{‘ﬁéﬂ Slirfaces

br anched aIkyI group), and preferably as the

 soBUMA AN sfenam q\%wle?l?ﬁfa“e i 64 e 408 rdYengs a high-

Egﬂmdﬂédulaﬁﬁﬁé i G+ ) M&%?F&éi(Tbécéﬁég dEVethe high
(0] r W a nale m

St 1 j»b fghe? ISR i DY 15 oS cLBpFgved and the

oblt m;rnmiéo;caie@girﬂ:rm@mmk&msﬁ [ m:i@@@tmme@f ]éﬂjbtted and
po ri.sin u ne_un resente .

P MBSlarody e Sith (5 Rl & el ks LSRG RO TRSERRE fibers,
repnmm@udmhgnfddnﬂétﬁdnxmrgpdkn;np&ntyI$ﬁoem1n@saand

di a s resent t.he follomrn for . .
o SRR o & R A U f | mpopent is
canﬂa§quMUC$®\galithJeﬂh&ﬂpm&ymmmﬁhgmep@lasbhs bybers of

sel qeld g, ke ] IR AL @l 1L §OLh Nd (DROUTERAL ALED,

but fromthe viewpol nt of ng productlon and
reduci ng cost, a polynmer with a nononer ratio of 1 and

al ter nal igngley veAROIBGTRId At 1 \GPF OTRET BvERRIGNAND! ©
of which [IOS IS]CBAM 04 (product of Kuraray Co., d.).

The invention will now be explained in detail.

The polyurethane elastic fibers of the invention are
characterized by comprising a polymer containing a
maleimide structure.

Polymers with a maleimide structure to be used for
the invention include polymers comprising an isobutylene
unit represented by the following formula (I) and a
maleimide unit represented by the following formula (II)
(wherein R* represents a C;-¢ straight-chain or branched
alkylene group, and R? and R’ may be the same or different
and each represents a C;.4 straight-chain or branched
alkyl group), and preferably it has the isobutylene unit
and maleimide unit in alternating repetition.

CH;

——C——CH,—



CH3 C- CH2 CH3(I) CH (1V) -8 The diam ne used for
formation of the nal eimde my be any one such that
the formed mal ei mde structure satisfies formula (I11)
above, and preferred exanpl es théreof include

2-di net hyl am noet hyl am ne, 2- 5di et hyl am noet hyl am ne,
2-di - n- propyl am noet am ne, 2-
d||sopropylan1noethyfﬁﬁpﬂ€—CH”’

2-di - n- but yl am noet hyl ap ne,

2-di i sobutyl am noet h I ne, Ca

2-di -tertbutyl ani n&Fthyl awj e, O
2-di - n- pent yl anmi noet hyl am e,

2-di n- hexylanlnoethylanlner

3- dlnethylan1noproBngn1 3-

10di et hyl am nopr opyl anNnhe

3-di - n- propyl anm nopr op Ian1ne

3- di i sopropyl ani nopr opyb am ne,
3-di - nbut yl am nopr opyl am ne,

3-di i sobui8d i nopr opyl am ne, 3-

di-tert t 0
3- di - npe%%ﬁﬂnﬁ%)%p@?%ﬁ]%emalelmlde structure according to
3-dithe hemﬂrammopnqoybamms;ly, obtained by dehydrating

15di n
4 dldB‘?{Jé\glr ki no{)@t{‘i(ﬂg of‘ 9 S5 0yham poRELYL2RL"Sn
4- dthWWMtWWWNth by the following formula (TI)
di - i RP Y A QDU A3 e unit represented by the following
4-di | sobutyl am nobut’yl am ne

4- difarapldouthd B thmmme represented by the

4- dirInU M ARty | eng ne, Polymers comprising isobutylene
4-di - n- hexylan1nobuty|an1ne

20diFFEt MA S AR m%yb%rﬁﬁ%dugeeu wihi dafhgrent
rret ndmeRy | e gtes t idortl -ty pé@pa&aﬁh@OtBe polymerization

%t&%ﬁyllﬁﬂwomeglégg o, pgzllt?n]fggmzf:he viewpoint of
2 dlfal&:ﬁdtt)dt&ﬂi@@r%dtﬁiﬁ%rﬁ)rmwM@Clng cost, a polymer with

gsg'&{ )S,}]ogjutﬁt l am r% ﬂﬁéggﬁ%&%&gingly copo&ymerlzed is

2- dlp-me-f@e:rlteji amm(bﬁ}mp’lhi hyt pwiopyh abs NnESOBAM 04 (product of
2-di hex l.am n t hyl propyl am ne,

2- dF%gaﬁy aé?nd %ﬁfigenethylethylanlne

2-di et hyl am nol, 1- di net I§Hset hyl am ne,

2-di - n- propyl am no- 1 1- dlnethylethylan1ne

(IT)

2-di i sopropyl am no- 1, 1-_ Lhylethylan1ne,
2-di - n- but yl am no- 1, 1- |ne ethylanine
2-di i sobutyl am no-1, 1- di net hyl et hyl am ne,

2-di-tert-butyl am no- 1, £Hadi net hyl et hyl ami ner)
2-di - n- pent yl am no- 1k\; di net hyl et hyl am ne,
2-di - n- hexyl am no- 1, 1- "GBch- yl et hyl am ne,

5- dlnethylanlnopentylaq{ne
dlethylan1nopentylagLng

5-di - n- propyl ani no@ tyrag¥H’ =0

5-di i sopropyl ami nopentyl arii ne, 5-di-n- (II1)
RZ

\

N—R'—NH,

R? (IV)
[0017]
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- 9 - butyl am nopentyl am ne,

5-di i sobutyl am nopentyl am ne, 5-

di -tert-butyl am nopentyl am ne,

5-di - npentyl am nopentyl amne, - 8 -
5-di - n- hexylaninopentylanine 3-

di nmet hyl 052, 2:-di neth rop
5. o etk BBy PaRed. Bl ¥REpETopantnihs BT 1Nide may
di mebdayapy opyé asuok, tBaﬂlthepfopmbdnmameimzde structure
di ne I ks N- | ani.no
rerpot B S8Y) E8HRELaSUEE) aBHbY afbfopgeserrea exampies
di rretkhwt@cpbpymahudae 23dilinet byl abiunpkeahiyiemding, 2-

10d|&$§{ﬂ fﬁﬁ 9?§mngh 8?nhﬁkﬁgbggg%l%oethylamlne, 2-

opy an1ne
di nefﬂhlyqsw@cpgyh«hmh@oeshmlm@-hm aﬂrﬁéh@x?llﬁmlﬁ@ln@-ethylamlne:

d'etﬁyéfﬂ%8@@@%Y£ﬁﬂﬁ8§th§l§hlﬂeprQDMEaEbEQheXy|a”‘ne
6- dllgbﬁéopylanlno exyl am ne,

6- dikye W*%ﬂﬁﬁ%ﬁ%&@}gﬁ,ng -di-n-pentylaminoethylamine, 2-di-

156- Iﬁjl'LH‘@2‘@99]-"&']’{11‘1"%f]l‘l)i;‘E«i‘Miﬁt‘iﬂvnSrd@mQthS(f;EEﬁn:mopropylamlne,, 3-
buty an1 exyl ani ne, egtylan1nohg %ﬂ 1
o R TS e asy Leriae ek 2 BBy e Opy Lamine,

foregeirisopwéﬁyEaﬂiﬁbbybpylamehhyIaﬁumen—
3- d|b

. Gt SR GRE SRV SR A, D8Py L schutvArryngpEPRY aRine, 3-

20[ il-8jert-but yheniecghtpalenage, nBHddvhar wei ght Mw

of t %1 é%mﬁ?éé%$%f?£% %gn%dg%hhrH%%g&?mlgokg%pylamine, 4-

pol ane e 1'nv
preﬂﬁmm@ﬂ@y£Kmimmbuu5DamDﬂe,aﬂddmhthnl@mhnnbutylamine, 4-di~

nuTes S PAEL I FO 8 el L, 2358 BEGhShARE A 1 amine, -

90, mmﬁwmbammowmamsnﬁo gréauepbuhaﬂaml@obwtylamlne,
t he gy ug? miﬁoﬁﬁ?yi Qlegddguh>of t he

polyner at ace w t0 cause the polyne

dr op)emrﬂslammcp@iwl@%nm éCGILafl hexgmam#@ob@&yr%agﬁne, 2-

thed%ﬁéﬂﬁ?lé%&%élZfﬁ%t§?§b£¥ 9&3&?5@9 Qﬂdégt%yﬁ%mlno -2-
manner inthe i nni n sol uti on.

nol SREHEFL R arm@f-u%u@%oﬁ P§°ijéamaﬂ@é2 aI so, the

S amendHBAIPEAON RYnde PLedus8grByysamenetot-he
| ow- nol ecul ar-wei ght conponents or

hi g SRV ERARY W@l gt - conponenbYtYTRBIBSHAEEEH | Propy lamine,

wei gmdlrl@‘cﬂmtg,dmmm@—methybpr@p hahhad,i 2-@Er-&ert-

det gucaichom, bt 14 1o Lhe folecul e el aht 19 (S Bo-o-

permﬁﬁhyﬂpﬁﬂpyﬂﬁmxmﬂﬁphydl 1 00&2¥1amino-Pheehdlwimaiopylamine,

5 3RS S8 L e RERL L RRLRL RS, DY amino-

thad,&%MDmthyﬂQMHYIJmnmeeqﬁrda%aﬁpsopgﬂa@aamﬂﬁ,1—

POl W¥&fet Hyf1 d th A P& &7 81 8P} ¥oPRoP1 8 ahEhol H2R A 5 X
dimethylethylamine, 2-di-n-butylamino-1,1-
dimethylethylamine, 2-diisobutylamino-1,1-
dimethylethylamine, 2-di-tert-butylamino-1,1-
dimethylethylamine, 2-di-n-pentylamino-1,1-
dimethylethylamine, 2-di-n-hexylamino-1,1-
dimethylethylamine, 5-dimethylaminopentylamine, 5-

diethylaminopentylamine, 5-di-n-propylamincpentylamine,

S5-diisopropylaminopentylamine, 5-di-n-
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10-2 mllinole equivalents, even nore preferably no
greater than 4.0 x 10-2 mllinole equival ents and nost
preferable no greater than preferably 3.0 x 10-2

m | 1inole 10equival ents. Includi®ysuch a polyner can
i nprove the fastness of the polyurethane el astic

fi befist ¥iyaeh Abddn 1£ﬁfngye§+ ﬁf§o§§9$§hﬁhh¥péhgBlamlne, 5~
st ai nj ng propertles onto white abrics

15Tlﬁ:e1 P |]3\’/‘ét3é1<ﬁf?°9e“?%e%%§frp%‘§3e‘aepr nat TPy of primary

mwmiﬂwp&ieﬂwﬁlﬁléowmn H@ﬁylgﬁghbpenawamne, 3-
cont i.S the co %'o:r(]t of react ed._ amne gro Eé ot he

¢ harm R i SR REGRY | AN LRE " par g NEF R F-no-

a el @mﬁ&ﬁtymwﬁlamﬂde ) t13ray~heprepglaminby2an-
ned he e nder A

aci d; Zl}yetl tlonte$ as exlajr
reacth “eJrR net GHETRRFORYI $REPC
10- ijel'dhyﬂlpmmqmnvmgantS—ds—mmu'dplmihorqz|,Errit for

exXpersIRI Al ORSF AL Ol 100241 250, polyigs._baying a

mal €l Ure and a reac fve onntént of no
gr e atige tthap ity deminre, rﬁ+cﬂ1ﬂb¢1etelqlurtyhamnns pekB-gram

cui R TR e LB SRR AR 202,

equr%@ﬁtﬂnﬁom{mm |3r<&mmdr¢>sbha@mptﬁ ?hose of
t he RAHMIRN HUPRASH 'é%é’t[l?@dfarﬁ‘ﬂ‘?olgékﬂgm 6-

anhydride’in the startlng conpounds di sti I|n
of f dtu%wéﬁwhwlmm%e:coffmbhemerwyh@awe@ewaemne, 6-

I edigG @6 oIS RMHE SR Bid 0nsilﬁllrlilebﬁ@?%in%ohexylamme,
35[00%2] The shear, viscosity of the polyner with a

mal & l&éo%’ttrﬁ}tﬁ%@r}eﬁ‘ﬁlhaé“kﬂﬁyu@ ethakérerastic

fi beus yobrtik@Haann e %mﬂ@x@@ﬂ;wylmmehéﬂwem%e, 6-di-

60- 30 %ylse re)&eferablt%/#nthe range %

poi 8 Ne&YdRTHES BBy e T angR of Bezéﬁregomgr

poiQetandﬂmmatﬂyﬂ&ﬁﬁﬂdﬁﬂhylamiﬁ&frEHQEbﬁ%yB@miﬁBprOpylamlne

poi se X i_met hyl acet.am de solution, fromthe

D enbs nr R AT PRAGE TR e ethroretlah i prererre.

this randeOa8]l avoid gelling. A so, the shear

Vi Scosi t y,lS ref rabl 60- 40 e_when _{ ol

Cor it ontre” RS AU IR SRS Ve Rahh MR ¥

t heppdlyeer whdadh a m@dﬁnmaeiamma:tmutenin othe0pgitgatethane

t ha | | | e r

sol gflgg%lvévl Ilflq %a]f\l/ye éc‘lx?ﬁﬁ e?} rféio E_%f@é’%ﬁé%’? 80,000~

vi s¢68i 09 0; elraudr & /Mo hdtre wnumthﬂarma@edmbhedeﬂairl weight)

her?H”B%Efe?‘%@)l'yt n@%&%ﬂ@a%ﬂaerg 3.5. More preferably, Mw
is 90,000-120,000 and Mw/Mn is no greater than 3.0. 1If
the molecular weight is too low, bleed out of the polymer

at the surface will tend to cause the polymer drop outs,
while if the molecular weight is too high the polymer
will not easily disperse in an even manner in the
spinning stock solution. If the molecular weight

- distribution is too large, also, the same phenomenon may
be produced by some of the low-molecular-weight
components or high-molecular-weight components. The
molecular weight referred to here will be explained in
more detail below, but it is the molecular weight in
terms of PMMA and may be determined by GPC (gel
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15usi ng a Brookfield visconmeter. [0023] By
adding the polynmer with a maleim de structure to a
pol yur et hane- based pol ynmer in an armount of 0.2 wt % 10
W% it is possible to increase 1Be~dye affinity and
20f ast ness of the pol yurethane elastic fibers. The
Cont;@éﬁrmé&i@ﬁech&BQEé?ké!pr?.Wt% 10 wt% At |ess
than 0.2 Wt % the exhibifed dyeing affinity will not be
suffici entQ0LAl at greater than 10 wt %t he excessive
deep dyeiTige ibd1yh&s Ukt thNa OmhNBiRYdANEtPACEukBSHERSYding to
25[ 0Q24]. Thedgol¥uretﬂane elastic fibers of the
i nverts o Fael Q? REDT F_PLY BRBper F§astiveapmipge content of
pol yagm gheed t DT EhawPeCh fk CEH12Y mit NeWcAkE eeftaRRARIL8Sbr gram
by having a Blue L value of 20-50 after | aundering
accoridinrlyeeyl S 1084s BOYQ, pnhEerabbyr sosgnghtelrotpan 4.5 x
t uberderi ¢ 4 L0 : re e el.ast] ' [
dyed i h e emeaey paupraetd "eVae eldS Hr Y o
nor ey yradfenr dittan 20-B5¢ Y& winli L 1 hmodepleauied liemtmrand most
detail belqw the Blue L vaAue is the lightness of _a
bl ud AR - KNI 9T FART cthamdPr el ehAP 3B e - ReXshPeq millimole
Wi t Requispatditaphot i@l @dind\ $@€Hes bovahte tAfi €AbRSV® the
Iiggaer col or i.le afmal r valuiindictesadarker,
col 0" TPt cde PO BHhRNE ThRBEIFof 10eTgpdyed with
polwwﬁdﬂﬁjdﬁﬁifsaﬁd}eﬁpaéfhf?y ﬁh@|Q€a%nYﬂb$prﬁ§erties onto
gre r_than sults in a lighter color of the
pol ;?lh’ﬁé)t%awﬁlelte‘? aéeferf%l(f?bers and thus tends to cause
grinning i0P2filxed knitted fabrics with pol yam de
fibers 5 t j s versel value of |ess than_.
20 T eoul 08 Bl ARHELEE! domBod@utr tha b E1G b Brinary
pr e@dinesande o the stoirind ¢drep@ohgur eThaneeethisviec amine
fib f [ C i ti h

eoh tand N§ fay ébiﬁgéf’é%fﬂﬁkégéﬁ % éﬁgaé[gaggfs other

bal ance of col or of t abric as a | e

Si nébaphéhsstey wrlettien @l vrat sk¢beten oint beei pedymegnwith a
conkialle iRl WEa L 2 SRECH] 16 pabe ugLu -
as nentﬁoned abo&%, sufficientl ﬁéeeﬁgdgégg??%ﬁi? %g aClé
mai RESen&d t&@di o tt@s Y .a i rmkp ingd | kererendgfashPngeactive
fastpgess | | ﬁ_qt I N egrege_ont@ _..q.
nyl on v_v%i tcgmf%)aégﬁ é%ﬂzlt g(r?nad‘gte .%égg%gtgfgb)ésgg oﬁnllllmOle
was Bdig vBdemiss o §( e 1384 tA)n Wimoor et agxpagimental
deggﬁgrg%qohgad to crocking and consequently staining

of other fabrics. As will be expl ained hereunder, the

st ai ni ng [P0dddree i s eval uated by observing the

stai ni ngadedn$ae0haARHY @ WLAL R dd PE SuctPebhnd a
reactive amine content of no greater than 5.0 x 1072
millimole equivalents per gram of polymer, according to
the invention, can be suitably obtained by a method of
reducing the mole equivalents of diamines in comparison
with those of the polymer composed of isobutylene and
maleic anhydride in the starting compounds, or by
distilling off the residual volatile components by
heating under reduced pressure upon completion of the
reaction.

[0022]

The shear viscosity of the polymer with a maleimide
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By addition of the polynmer wth a nal ei mde structure,
t he pol yurethane el astic fibers of the 25invention
contain dyeing sites for acidic dyes. The nunber of
dyeing sites is preferably at +enmbt-7.0 x 10-3
mllinole equival ents and no greater than 3.5 x 10-1

mllinmole e U|val nts m of t oly thane

ol asti e st A BeRS hY e {arteeghasbhc hhi He7S1 g the
30haivi wegh thiasn c1:t ypi‘é]ﬁralsl}t i im atiadd| ramgé hoiné@eBl0spohse,

as ochlo [ 027]_T | yuIr se
polgﬁer (f?éégf e }a?ggeﬁfi%ﬁ §65ag819§6dgge8 more
by &d@ﬁnmabkxﬂnncmhﬁ|rammwim@ 835200 Bﬂéﬁplend most

reag{jlﬁr}fgeer Pl yier m%y%é}g%%%’f Ngn 2 HYMPES se AYRT 89502

wei-ght 0 mnt an organic
di i mm@q@@ymmew&@tho@r ef hanethat BifBEPADRE Of

13 - iRy §6hﬁ£if%§0ftAS§ﬂ@§Pt§lsé8Q1£peBn this range will
polyner|2|n har d se ments wth a chain extender and

seald¥RE4 HE° By CHRF 1 S09R PaY bPCOBBTHgLE PEREeTably

mol esuH 250 dhdlide a&éxhequb@l engeruwibh ykehlllawed to
polyurethaneﬁggl ner conposed 5of urethane bonds as

t he Hans sy fighi 120 @sivifg a I f‘ihﬁ:ﬂ?cb]rﬁé?e%n’?%ﬁe a reactive
Wil uret p 0 ed

o Ll L8y L ES LS, PRATE EOPPRed ) o

gl y et wehlerret svayt oe pmmm@nesiommw yuhehageoegcenent

SUC@€§§f¥E§$§ 1?%“9@? §%os g %¥8£QQM|EBehere will be

tra ene

10gl
pol y{ﬁ)@,ﬁg@m rhyieetﬁallgjl lw,mun@@pol yner ipong¥t her measured

di ol 551 q&pgpqgﬁ] &th 2-6 carbon atons,
pol yester diols d%taln %ron1one or nore dibasic
aci ds suc®&3ladi pi ¢ aci d, sebacic acid, maleic acid,

i taconi ¢ @eiLqdRa Zt%@'ﬁofﬁ%f; amﬂtmgmage@ﬁhaeae@rg&%ure to

or nore gl'ycol s such as ene gl ycol 1, 2- propyl
gl y@oIPO %ﬂétetrh er gnyan amountpofp% wt% 10

2, 2~digretiny 1rdl, ﬁbﬁﬁf’.’?@e@é OlncRedse bﬂhénéﬁéohfflnlty and
1, 3- butanedlol hexanet hyl ene choI die

gl ydAStress. e ddife FO} YUrERNa %d??w%?hngo%&§8F8hex§H8 content
and 1Js4ndi+ angi e ot 1y owleexame% POl yest er agi desdi ehan 0.2 wt$

pol %cetﬁea&%r d%révedvg ATy At B opdbs BroSyggicient, and

pol yeardrensier ditdn 1Olweryhe deotespdbyt Heopt Hgeing will
dioI qglpolythloester clélol':b rrfgggggolyners or
mi xS o1t HESEH R 2nd Poo

[0024]

The polyurethane elastic fibers of the invention
have a deep dyeing property similar to polyamide fibers.
Specifically, they are characterized by having a Blue L
value of 20-50 after laundering according to JIS L0844
A2, when a bare single-loop tube-knit fabric of the
polyurethane elastic fibers is dyed with a specific blue
acidic dye. The value is more preferably 20-35. As will
be explained in more detail below, the Blue L value is
the lightness of a blue-dyed tube-knit fabric, and it can
be measured with a spectrophotometer. A larger L value
indicates a lighter color while a smaller value indicates

a darker color. In most cases, the Blue L value for
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[ 0028] As exanpl es of organic diisocyanates
there may be nentioned nethyl ene-bi s(4-phenyl

i socyanate), nethyl enebi s(3-methyl-4-phenyl

i socyanate), 2,4-tolylene 30di+sdeyanate, 2,6-tolylene
diisocyanate m and p- xylylene diisocyanate,

o pia e Pty dnal Ll €070 5 o r N HThE, 1Tl o0

d||suuyamatethdna5kyt@henybehﬁ a, dighter coand of the
h h
2.0 B SOLANAE o Ba (Ru L SPEXAnE! QRLIVLARNERKLe o cause

Herv enyl ene- I'Socyanat €

dip R dig imym“Etﬁahﬂlutdddfabncyanﬂueh QD@NemyHe fibers
14 - di i

napht ylene4ﬁ4§ d||§§§§§ﬁa%fy’ é%gnggh Fgﬁethan 20

di | seRspakag ein r@sm:s@mebys@arkcyelghekypnu seayanage) ,
1, 3-p Alhnls s SYE ! 9@%{%6{-@1&1& é?%ﬂ@%@lyh&b%ﬁ%ﬂ%‘ @& stic

di i socyanate, tetranet ene 5di i socyanate
pent%&hﬁ*@l%%et@¢l%@th%af@rfﬁéﬁaﬁﬁﬂhQPéﬁéPtlng the balance

dll&ﬂ?%ﬁﬂﬁ&@ of SORDOFQRL; di hsogyanaie. and m xtures of
t he foreg g [ 0029] As exanpl es of chain extenders

Wi th poly }onal 10active hydr ogens there may be

used hydrazide, tipol yhypssgt igne (140t str nhghﬁ:scb@i ft h@s
branched al i phatic léc§?i c or a omati c co

cont @ i Hgt Ui Mot Hap T AR hh?d?BﬁEﬁ lcsﬂ@ﬂ?&¥lde
et h)dhen&dim nes anehtli @nedrapylrenedufineéenthe deep dye

di a urea. gr oups .nention 15t n anese .

ot bt LA 80 | R RomEEed A gyBBRIRYY while che

hydm@wﬁxngrﬁnszﬂ$s,1andx¢®MAanteauﬁathaesghﬁnghgcdegree

suc c -PLO €40kY

propy nejgyyco 9%?2£%?ﬂ%?%ygg1$§%§$08é%e§ Préf%fr based on

gggamamxng ﬂa&ﬁ&mﬁsné@l%lLO&éﬁahéthyléngogtycaalnlng degree
[ c

i e L ForEeking pRAEaRMBueptiY. sraining, of other

Et hyladriddisen rfes anidl 1, lzepﬁ::@mydaenedu hﬁrﬁenéeé. the staining

Prefig Rt {00301 fige £XAIP! &5s0Fv ER Eﬁé”bﬂé&ﬁ&ﬁgwhk@ree for

nnnofunctlonal 2bact1 ve hydrogens there nay be uSe

di alAGlHA fealukh Hibers.
[0026]

By addition of the polymer with a maleimide
structure, the polyurethane elastic fibers of the

invention contain dyeing sites for acidic dyes. The
number of dyeing sites is preferably at least 7.0 x 1073

millimole equivalents and no greater than 3.5 x 107!
millimole equivalents per gram of the polyurethane
elastic fibers. A "dyeing site" means an amine site
having basicity that is titratable with an acid such as
hydrochloric acid.

[0027]

The polyurethane-based polymer used for the
invention may be produced by a known technique involving,
for example, reacting a pclymer glycol having a number-
average molecular weight of 600-5000 with an organic

diisocyanate to synthesize a urethane intermediate
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di et hyl am ne and al kyl al cohols such as ethanol. These

chai n extenders and end term nators may be used al one

or in conbinations of two or nore. [0031] 30In

addition to the polyner with a-naBeim de structure

according to the invention, the pol yurethane-based

pol y al sp contain other added co

b Y Seate R pus b by SeRERBES! a8pic CRPHOPGLYBGE 2ing hard
aSIBégmantéewlabsmrbbasn antendedaahd, sbaghhg the ends with
stabj eé% éféghloﬁéngga%eﬁaw nd#2RG 92t Fiol s the
stab| |zers rrng agen%s, ustering agents and
f|IIqh&nn'Hxﬁgmﬁgnr@ihbngibhded polyueetbbheai pedymer composed

the o¢ L ggénggsgéigﬁg ﬁ‘QPMesggfﬂeH'E SQER?‘L@ h@fﬁ

fibers nown dry spi nni inning O
mel t Jsiinrmﬁxrgn@l o@em@swxbl pydeldeapppypsehiane-urea polymer

el agtdpdddigerSe @f@g3g$nds as Ehé HQE@'Q@Gment As, examples

pol yur et hane el astic fibers nay al so be used with oi
|ndQEMRR}XN#5mH¥%ﬁ%%$s?h%&%n@éy be|yegtépnﬁédhpm@@olyether

&||d¥HlsFgﬂdwt$§rp@?96§yggh§léhéOﬁlyéalnogﬂ@§b&&§@opylene
silicon, mneral oils, mneral-based fine 10particles
sucH Bl 1 iRQLYexy ot FRNeEhVheRE SLYE]LcanAi gher

f at tpblqm@pr@[t@émé@hyl@@é\d@wc@yphc@@om@ﬂees pbbmyether diols

stearate or cium rat e, ﬂ allgp
caHﬁBﬂH9§?QH9 °X¥ﬁ§h% e%??pﬂhF aﬁcSﬁ gn 3ﬁ8m§0IP81yeSter
waxehiclls asistaiieyd t eoger ahelr er smoheadipasatf keddanéuch as

| h
Cont T ric il Rty A TR0 aF [HRE. Boi gur SLAGRBLC acid,

el aaaedafllcbeetcslabfammenahmncl aniflasndavnef act moye glycoels
col I hi st hess Lni ea
of 3%?%%5%%?'@%@H%@§é%f§f%ﬁ a@;%.%fﬁg %gb% ggkfggd 1,3-
f abmirspyliarte ari el dy2abt@imebeyd-1A3- acbaiaoedy@ébl d,4-
fib

i %&éﬁ?&:ﬁofﬂyl be_ ﬁé’@f LP g&%&t&éthg}ﬁ epgr%%%‘é

fibers, 1 ncludi ng not y ny ers”an
f|béh§thﬂﬁpﬁ QEM¢QJpolyh@e@ﬁ@ﬂ@e@FQét|é Brbers of

Lhe JiREAHY 05 o fRYBShd fa Xsﬁdf@baLaim@thplaQeF%Qbﬂb%ane,

dyeabl e fi'bers,” have t e sane col orlngﬁ roperties as
non Pediveist aRambie 4ipkss Palyvesheasthnsr éﬂﬁlSﬁopolylactone

exanpl g r?‘césd E?%ng—eaa—%a%rfélbaeétsoﬁé €afbisingyed with

a dlsperse ye or
polyvaleroclactone diol, polycarbonate diol, polyacryil

diol, polythicether diol, and polythioester diol, or
copolymers or mixtures of these diols.

[0028]

As examples of organic diisocyanates there may be
mentioned methylene-bis{(4-phenyl isocyanate), methylene-
bis(3-methyl-4-phenyl isocyanate), 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate, m- and p-
Xylylene diisocyanate, o,a,a',a'~tetramethyl-xylylene
diisocyanate, m- and p-phenylene diisocyanate, 4,4'-
dimethyl-1, 3-xylylene diisocyanate, l-alkylphenylene-2,4
and 2, 6-diisocyanate, 3-{(a-isocyanatcethyl)phenyl
isocyanate, 2,6-diethylphenylene-1,4-diisocyanate,
diphenyl-dimethylmethane-4, 4-diisocyanate, diphenyl
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30l'i ke and then the pol yurethane elastic fibers are
dyed with an acidic dye, and they therefore exhibit

m ni mal areas of grinning and satisfactory fastness so
that superior m xed fabrics ar-e Iobtai ned. Known

pol yester fibers may be nmentioned as non-acidic

dyeabl e fibers. .35They may al so ed in adm xture

¢ RESBE e Mt T R BRI boset bl Sgganate.
and 1t, lge hieypes:t yQreree atidi fonenesises éthhkemeHeis (4-

materigals may he appropriately, - r Se

wi t frdl Ow%aﬁsloccol}’raar}agcree?s’t ﬂl’c i oan%(.gs ]Nséeég%ﬁggx}(llw%?g

may did soenyeEinated ratimetihyidrer sdisimdcanaioet ohet sppRthylene
wool ;. .+ CU VA : D2 PEEt RE Ramethyl
oy o Ry B R e PO S Pha B8P R famethylene
i nvetitiisor ywinatenovi sswheoaptreg bl secyanaber dadapixtures of

t hr euah fhe oqlﬂgo.vvi ng exanples, with the

10under st andi ng that these exanples are in no way
limtati U@0&®Plthe i nvention. The neasured val ues in

the exa”mﬁ%ﬁ/ﬁcgﬁéjaet&ﬂ' rereith byxtdeddos | @t Rgpolyfunctional
nmeasur i ng net hods ation of

. (1 val
pos BtdyFdeMAP s e thers Jwake 1‘5%?‘5 W‘ﬁﬁaaéﬁ?ee:
A SP&W&%&S iQ"ier,ELdza{g lg;&igbtiign%m”ﬁSO'lme:J{ l\mdaeﬂd cleRl G biphatic,
Koi Ki i. Seisakujo,, 3.5-inc strands) was.use :
fo Eisredis pr et sarrunds cespbaliTpg R HErGroups
bar erikoh tdcad eaaltydr@feride swsh 4$ betsyhasediaghed end 1,2-
to 201.2 q. polyamde fiber knitt ahr.i :
e o Bty P s iAot oifeh a8 Yfdyps mentioned
fil dmeigpdridsmintexdyi ol afaGent PublipatabheNed &nd>5841,
kni tted into bar itte abri c W Lpdk o}
ci rté)lﬁogrroﬁé}r%a{rr?iinneg Sr"ac r%%n'e dgﬁgw?ﬂé\géglﬁf %i Eghaihllgai%ﬂyc’:’ls
Sei saialj &s Zﬁﬂiﬂdnﬂ:mlm.stlahpiB;?Pﬁhﬁn%glVﬁ@ﬂ}_f 1,3-
wei . - e D ihC -
andg{}ﬁ%%o%nyéa lgs{e&f?’bez;r' n(??tﬁéﬁﬂ#gb!r[f% %?gggggg?éél at”
80Chut2zmed imit esl airbuteredin] echeyametiyépng 9lycol,

condr TaNe SH 1V o w1 o ac PgL 08, sanB-haih under
dimethylolcyclohexane and 1,4-dimethylolcyclohexane.
Ethylenediamine and 1,2-propylenediamine are preferred.

[0030]

As examples of end terminators with monofunctional
active hydrogens there may be used dialkylamines such as
diethylamine and alkyl alcohols such as ethanol. These
chain extenders and end terminators may be used alone or
in combinations of two or more.

(0031}

In addition to the polymer with a maleimide
structure according to the invention, the polyurethane-
based polymer may also contain other added compounds
ordinarily used in polyurethane elastic fibers, such as
ultraviolet absorbers, antioxidants, light stabilizers,
anti-chlorine agents, gasproof stabilizers, coloring
agents, delustering agents and fillers.

The polyurethane-based polymer obtained in the
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30half-mlling dye (Tel on BLUE A2R, product of
DyStar), 0.6% owf of a |evel dyeing agent (SeraGal
N-FS, product of DyStar), 4.0% owf of anmoni um

sul fate, and a liquor to goods-rastie of 1:50. [0036]
35The dyed test fiber bare knitted fabric was

| aunder ed accor di to, JIS L0844 A2. Nyl.on conf n
o T804S aEE  AEdUSERV R CaRALE ThAEES dBten L THRFE by
Bl ueptiblicly knwahudreof spiinaingdr wed S@Hmhapga$namelt

tube knl asur n I

col i RRbhE hkSeatBe er”?gcfa%%uc BRI R stastic
Densﬁnk@r$ndustr|es Co., Ltd.). Alower L value is
preferred&?bgglcating a state of 5deeper dyei ng.

St ai ni ng added white fabric was eval uated
accor di ngThe GhEﬁLDSGSPO@sumthaBEI@&@ﬁtS@aﬁ@hﬁﬂSlmﬁy also be

st ai piog gfg{%egﬁlgr eve bgpbi; kg 't'?lglltscil%x‘ar@ K

stalnlng rre since It
|nd|1e<ahé%8t@§sm@611‘éite§t ﬁiﬂ\ﬂﬁ@n 10pdggrher-modified silicon,

(2) MposyreoBEigh QY@&BgnS|h§§eral oilAft efindreQi-38ded fine
wei ghi ng, out approxi mat el y of a _50%

O Ry PR Le b AEhaBPUELORCAF ERABOraP MiiRa, oF talc,
mal e 0ger Staueyuaeial hevas daasobvedets Bhar f magnesiun

15di net hyl acet am d and bro heno S us

o e e SR AT P D e B oy, Prighes, Sl Carboxylic
hydrachley i kighéed- ﬂﬁibhﬁﬁthﬁﬂ@bh@ﬂsCOaba mmmm@ wexgs at
measur enent of the apm v e r .of

Tha St TRty L abRera Tre S0cHT B hatat Eidls, B f1yetnylene,
el as¢ith&d &ibee mmsinahnyldbedrbdonxxwuimathHS(ﬁs necessary.
pol ymer F 38 mal ei m de structure added to the

splnnlngm£ n% and the am ne val ue. [0038]

(3) l\/basﬂhmpolpﬁrw@hghe- avessge Mobeny af wdigyhimvention has

25a”QaErPéf£HJc8£ “@BQQEaHEi‘imgb%gi%as ng fg%ecr%s}’ M&ind

& m d% strucfure uste
and mheimal vareaswa gsénnasga wba@eﬁiwefdom@:bcamdlc dyes in

”easrh‘#‘&?%”fabﬂ‘ gl yeet, SE%FFSB%aB'lﬁr gq'b%%@ VeQd hcidic

di met cetan1 e to 10 nmo S use 30(Nbasur|ng

condqir%thlcs Dhbarpr bbessi igy BPCMenEd dmedr@stH ik, known
tenper§¥aﬂy@eT§59§£sa MhETu8im® %o3BAP rGAldHTS M&Ers and

nylo#rg6 fibers.

[0034]

The polyurethane elastic fibers of the invention, -
even in mixed fabrics with non-acidic dyeable fibers,
have the same coloring properties as non-acidic dyeable
fibers in methods wherein, for example, non-acidic
dyeable fibers are first dyed with a disperse dye or the
like and then the polyurethane elastic fibers are dyed
with an acidic dye, and they therefore exhibit minimal
areas of grinning and satisfactory fastness so that
superior mixed fabrics are obtained. Known polyester
fibers may be mentioned as non-acidic dyeable fibers.
They may also be used in admixture with other materials
depending on the purpose of use, and the types, forms and

finenesses of the other materials may be appropriately



10

15

20

25

30

35

Eluent: 1.0 nL/m n of dinethylacetam de (10 nmol /L
35Li Br) Reagent anount: 200 pL - 18 - Detector: R
Calibration curve: PMVA [0039] (4) Measurenent of
reacti ve am ne content: 5After—-pdécisely wei ghi ng out
approximately 400 ng of a 50% di net hyl acet am de

L UL ! . Lo b . S
wns o 22cPud IELAGLY TRhsrbaR 3l aE BeSt Ry S gt
gL ofXphehgs LBetgamarvebgamendidedepgr noture lstfiibeinsg satch as

roomberpeT akyi R, f 90102 48MHBMEES culeXt raldi Hiscose rayon,
nmet hanol was added and stirring was continued at room

t enpRfatate reronoapfintibeéslikge sol uti on was subj ected
to neutralization titration with a

hydr ochl orj de- net hanol solution (0.16 nol/L) using
bronpheno[E%$%BL§§ the indicator, for neasurenent of

t he 15am peoyalue per gram of polymer w thout the

reactive amnes. Sipce the an ne, yal ue asured i,n (2).

is the tdf%? BFetH Qaﬁ?ﬁ@“EéPBeWF PRY @a&ﬁdi?lnéézl“
aninﬁwramdrn@@taeacthy?u@niﬁBe,fgmeow?agfbwaggab@ehwith the
cont er . gramo r can_be.cal cul at.ed _as the

it 1S EE a0 R Lo R VAR RRGCRAEBIER T hndturta v e

[ 0040imi{B3t Measom etpat infeshéan. vi Shesmbpsured valhies in the
was 1.0g ;€ |.SC er .(RE hy.

Toki SRARY S SO oG- GRS RTRE, Yh3C I P B ing
Tenpegthed®: 30C Sanple volune: 0.5 nL Rotor: 3 x Rl14

(1) Evaluation of post-laundering Blue L value and
staining degree:

A single-loop circular knitting machine (Model CR-C
by Koike Kikai Seisakujo, 3.5-inch, 380 strands) was used
to produce a bare knitted fabric from test fibers. The
bare knitted fabric of the test fibers was weighed out to
1.2 g. A polyamide fiber knitted fabric was prepared
using four MIRACOSMO (nylon 6) (56 dT/17 filament) _
filaments by Toray Co., Ltd. paralleled and knitted into
a bare knitted fabric with a single-loop circular
knitting machine (Model TN-~7 by Koike Kikai Seisakujo,
3.5 inch, 200 strands), and was then weighed out to 4.8
g. The test fiber knitted fabric and the polyamide fiber

knitted fabric were scoured at 80°C x 20 minutes and then

subjected to dyeing treatment for 60 minutes at 90°C in
the same bath under conditions with 1% owf of an acidic
half-milling dye (Telon BLUE A2R, product of DyStar),
0.6% owf of a level dyeing agent (SeraGal N-FS, proauct
of DyStar), 4.0% owf of ammonium sulfate, and a liquor to
goods ratio of 1:50.

[0036]

The dyed test fiber bare knitted fabric was
laundered according to JIS L0844 A2. Nylon conforming to

JIS L0803 was used as an added white fabric. The Blue L
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Rot ati on speed: 10 rpm 30[0041] (6) Measurenent of
breaki ng strength and el ongati on: Atensile
tester (Model UTMII1 100, trade nane of Oientech
Co., Ltd.) was used to neasure-thé tensile breaking
strength and el ongation of a 5 cm sanple | ength 35of

the &@f&eféfagﬁnéiﬁldéiﬁﬂe gm?ie§oa§”énkﬂ URHBE fabric, was
conditions of 20C, 65% humdity. - 19 - [0042] (7)
G i reagured using EXERACEFAYl EotprcdidfeRpres Agter (SQ-

machro@o ( 39rbiehs Sf aﬁgﬁs}l pRAsHERA TRHuRRKAklselCoNg Ltd.).
of two, test filapents 5through a si Igg\l_e aperture at a

draf? bPwar 7L YAHUE ht 8ePRGFBRATES ¢ M-RAEERIEN IpPodlét ST

Tor ayedjser dijlfl_ill)g 56 siréfiﬁ’iﬁigl afeghe ‘aﬂﬂé_duﬁhdt\di tfhltﬁﬁ]?: was
apert.ur er filament r a ng wi.th a tota

f oure%?)g?%)ﬁ?%saf'%oﬁ?%’agr goagﬁ%xtbsbhi’t &4 Pabr i%c‘.;leveq‘ scale
Af t efoscioue | :iga fnin@O0degnetesfabm1688Clighe Babrindingagso 1 =
dye 043] . .- The .Ng carri f :

o TS Ry B ne Rl RO BRI TRE B R eR s, 1t
was txdi¢atesulesorceDoni atagsing. 90C under conditions

with 1% OMOﬁ] an l1l5acidic half-mlling dye (Tel on

BLUE A2R, bgroduct of DyStar), 0.6%owf of a |evel

dyei ng agefht Nsesaceneptsoipdpeaing sitBgsStar), 4. 0%

owf of argpndHm s i hid 9894%a%al0 400

of 1:50. [0.044%2%#%%%},2(‘2%?%?&69?%%%?;) fgabriac) V\y/gs_ mg of
st r et cHid dHeeihslareyamidai aeduEspngpifnknfgPOMTER with a

was a8 & Seaterdf |evRhslaiBsfivbaveh 4owas, of
as&&ggd for absolutely no apparent difference in

dyei NN be? W SR PREDBBPY UPAPRaNESeISSE @s an

]fi beirr&jmwltf_ _ch|f/<gfﬁ @@ueéfibﬁaﬁio{lewtrﬁtm& .ev&%’r.rlgaed
or .su I clent. dyel png of the po rethane el asti
fi bePERREN YR THC Pt I ghet iR raﬁﬁgtﬂﬂw&i-&g mol/L), for
conessd swtdmehic apparied a0ihdevpdligapedegkahens, podwiler. The
2 was.__assi gcgtedqifor satisfactory

ne e

dyei f.th ,
Dol JHPIR e, (TetPE §1 85 sPBE: ShAbhOR BPyNCEeLhpe elastic

fiber was calculated from the amount of polymer with a
maleimide structure added to the spinning polymer, and
the amine value.

[(0038]

(3) Measurement of weight-average mclecular weight
and molecular weight distribution:

The polymer with a maleimide structure was adjusted
to 1.0 mg/mL, and the solution was used as a reagent for
GPC measurement. An eluent comprising LiBr dissolved in
dimethylacetamide to 10 mmol/L was used.

(Measuring conditions)

Data processing: GPC-8020 by Tosoh Corp.

Columns: Two TSKgel a-M (7.8 mm x 30 cm) columns

Oven temperature: 60°C
Eluent: 1.0 mL/min of dimethylacetamide (10 mmol/L
LiBr)

Reagent amount: 200 pL
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30di fference in dyeing concentration conpared to the
pol yam de fibers, clearly distinguishing the

pol yur et hane el astic fibers, and | evel 1 was assigned
for grinning that clearly dist+ngsished the

pol yurethane el astic fibers, which were essentially
undyed. 35 004 (8 Splnnlng stability: Dry spinning
was perfd? th S|ngle end - 20 - spinning

machi ne actamlspatlmngcﬁpeed pMBOO nfmin and a hot air

tenperatu 325C, to produce 44 dT/4 fil ament
fibers. Sg@%§$hg was continued for 1 hour, and

eval uat i ot Weidepeutenerd afcoedchiveoanhsef cbhoentig

Scriterl reaﬁsggéégg%fg L&l ﬁln@ Qg Xﬁ@?oQ&ﬁ%K%&? B00 mg of

1-2 yarn arn rea
br eak SS¢hodimet hnbdteyandddcyol Evaapl ef1fhe polmﬁrewlth a

comy 1 gy A gs@%u@f‘ui‘é"bﬁ{ y&sgeai@gsweanwdﬁbdm of

alternating co mer W th an average nol ecul ar
15vve:i:gir¢t1w1a®®mfnﬁ<ﬂ)e N08n¢| BOBAM. 04f bphioyar agoCyanate was
Ltd. f nopr am f

i gl el o LDV (AL Rt T pRBeRatu IR 28,010

1 hommamsat Ne®C f brmi hﬁumeuhaeolawnSt podged and Stlrrlng

183%%?6@%&@3 hf?@&ﬁd?&??%ef‘abﬁ%sf%thtorﬁzﬁln%e%t The

20di stilling of ener at ed wat er
reS|%RkHtNQWaW@$es%%h%@ﬁ%@tEomkﬁétéﬁ§%FFFé@noﬁﬂt@ﬁ&éPn with a

red FEEESH] e - ﬁ@@héﬁslobéghafgnpgbyﬁ%rmwa$L) using
dISSO ved in dlnethylacetan1 e to a 50% sol ution. The

obt & hepohdrlpRcea WeeghtdhgeEage hBFePGRSIREERt of the
My (gml]n@ ¥a 28d 0Ser agABhestll go1yREghiyidhotlti Rtk eRactive

MMrgthe§[7 Sf#ce the amine value measured in (2) is the
total of the amine value for the reactive amines and non-
reactive amines, the reactive amine content per gram of
polymer can be calculated as the difference between that
and the value measured here.

[0040)

{(5) Measurement of shear viscosity:

This was measured using a Brookfield viscometer
(RE105U by Toki Sangyo Co., Ltd.).

(Measuring conditions)

Temperature; 30°C

Sample volume: 0.5 mL

Rotor: 3° x R14

Rotaticon speed: 10 rpm

[0041]

(6) Measurement of breaking strength and elongation:

A tensile tester {(Model UTM-III 100, trade name of
Orientech Co., Ltd.) was used to measure the tensile
breaking strength and elongation of a 5 cm sample length

of the test filament at a speed of 50 cm/min, under

conditions of 20°C, 65% humidity.
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am ne value of 3.64 mmol /g and a reactive am ne
content of no greater than 3.0 x 10-2 mllinole

equi val ents. The shear viscosity of the 50%

di met hyl acet am de sol uti on was- 102 poi se. After

allowi ng the solution to stand at 55C 30for 20 days,

t he shear 0vd' osity was neasured to be 145 poi se and
vi rtual Iy[ no “col orati on was observed. [0047] A m xture
of 1500 ¢lf Guoirytisiganet hyl ene ether glycol with an

aver age g %f;&dr@a[] g’ﬂ%ﬁ}} of  3809: Wiéé%ngrlﬁg&amgr (30 inch,

4, 4" - di phenyl met hane socyanate was sti .
ni t Fdgapup Havamed BOC parablekinddobftwo heatt £41laments

for thrddgh 4 AGId 1D 4% P01Al @ POAYMEEIHANE, 7, and three
prepol yner_ having | socyanate groups at both ends. Th

The
pr epdIiAterd VST RSNG| REPIWC goin Terper @@ ur eLhfd) 56 dT/17

270G 10 sferdiTRIE AcRd R en Wase aglelet i fe bSSOF UL ARBNL, for
to prepare a 5pol yurethane ]gre ol yner sol ution. [0048

AT t ERINGRIANG St 200l OF kR'hy| FRREFARFRetanRECPare a

3. 7n@ x@fd dirgtddBnidrerid), 15 6cgr odcslit£6g for 20 minutes at
di met hyl acet am de, the solution was added to the

10aff8r éneﬁh?oﬁéé’raﬁep@syﬁéﬁedsol ution at room

t enper at Yrggy 43 obtai n a pol yur et hane-urea pol yner

solution with a viscosity of 2200 poise (30Q 0049]6

Wt h the 3§ Areae s rear potd it sf et ovetakirg g of the

15waried ethrhi.d WTPhofdadi ng obtd vt érer aglglst E@Pried out for
product as a pol yaddi tion product of p-cresol_ and

di c PO pawtad érte,9WC4 updmrofcongitilions WaATBOLY (AwkiueE an

of  SemidiQmp Ghemicali fP dyd-t fradrod- BLUE “APR, product of

2- (2H benzotrj azol -2-y1]g-4, 6- ,

bi s C¥SFReRy| S-GFarmvt 1 phelriiel slypiRge dgent (SeraGalN-Fs,
hy dpeloalu@itt @ 208t )0, Vi Y% Pfod heo Pravhonshy prodHEed and a
pol )irrer with a rracjisgl m de structure (shear viscosity:
10413698 TNFW IS Ficko tcbft]he5‘gol yur et hane sol i d

content, [@p4a]spi nning stock solution. [0050] 25Dry
spinningTW%§ fﬂgéﬂ yé%W%gghégﬂs(fgngé gwgéoggretched and
visually examined for grinning, which was judged on a
scale of level 1 to 4. Level 4 was assigned for
absolutely no apparent difference in dyeing concentration
between the polyurethane elastic fibers and polyamide
fibers, level 3 was assigned for sufficient dyeing of the
polyurethane elastic fibers but with a slight difference
in dyeing concentration compared to the polyamide fibers,
level 2 was assigned for satisfactory dyeing of the
pelyurethane elastic fibers but with a significant
difference in dyeing concentration compared to the
polyamide fibers, clearly distinguishing the polyurethane
elastic fibers, and level 1 was assigned for grinning
that clearly distinguished the pelyurethane elastic
fibers, which were essentially undyed.
[0045]
(B) Spinning stability:

Dry spinning was performed with a single end
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solution at a spinning speed of 800 nmfmn and a hot
air tenperature of 325C, to produce 44 dT/4 fil anment
fibers. No yarn breakage occurred, and the spinning
stability was satisfactory. The 2énsil e breaking
strength of the 30fibers is shown in Table 1. A

breaki ng strength, of at |least 40 cN _for ,44dT,el.astic

1 otk TG MRFAEDS, 5T 1 Br SRFAREPHAPPASS Of 0§D MAMin and a
bar enkti 41 £dcdapei st @fet BE 9bbAT hegh polydiies hanedT/4 filament
35e|§$%ic fibers was dyed bl ue, ana %he Elég L vaIgF

and F17 ng REPRENGVRP FROhIBPPHgTREr Hruafé

The ¢esubd siaf ewsbopar formall actordinigxed khiet tfioddowing
fabri.c. conpri sing the pol yurethane el astic

- 22 -
fi bers &t Ayl on 6 fibers was al so prepared and dyed,
and the dégvakuatigni onihgrwad eval uated. The

evaluatiqgjrﬁgu§£§%a£§eggg$@ in Table 1. 5[0052]

(Exanpl e prnni ng“was perfornmed under the
same conddtibnd vaingbreeksane spinning stock sol ution

as in Exqulgfg,ygfﬁegg?gngy t he amount of addition of

the polyner with"a 10mal el m de structure was 2.0 wt %
The spi nMPhgb seabRPreyyass baepkfadnepy SPiR@abdRdi | e
breaking pgsggpth, the Blue L value and staining
degree after laundering and the degree of grinning
were eval gX@P1f the same nanner as Exanple 1. The

eval uat i oir ¢ €8 Ub&sh #hen§haongi BrTabl € sbbutfli@@e3hmaleic

(Exanpl e 3) Spi nni ng was erforneg%under t he
saw@r@mwfan%l%m@t%ﬁa §8&81§B?ﬁm‘”ﬁ§ BOCRVEFIARG giplecular
aﬁ imefgq&lttrpcbl fi_é-}i)]oﬁ?sgsml()Dba_t(éBbBAElmunbyOfIﬁﬁ@dfatgi co:n%/_qf Ltd.),
t he ner nal. el mde structure . 0

The 01 I gt SEABERT ETRAEEPEEYSPRCTS: FRATHET, St o

br eaki MO 19y 1 £68E i &8¢ BhEemix¥akde waRd sttigidddgit 50°C for 1

degree after laundering and the degree of grinning
wer ehayml ard eat | h00He Sanel nwpweruade Exanpleregenha@tmosphere

eul 5 oA AL oSO TaBke pheatBl 3% wnie

t he ¢atei Tyt oBAisthe generated water. The residual
volatile components were distilled off under reduced
pressure, and the obtained polymer was dissolved in
dimethylacetamide to a 50% solution. The obtained

polymer had a weight-average molecular weight Mw of 1.0 x
10°, a molecular weight distribution Mw/Mn of 2.7, an
amine value of 3.64 mmol/g and a reactive amine content
of no greater than 3.0 x 107? millimole equivalents. The

shear viscosity of the 50% dimethylacetamide sclution was

102 poise. After allowing the solution to stand at 55°C
for 20 days, the shear viscosity was measured to be 145
poise and virtually no coloration was cbserved.

{00471

A mixture of 1500 g of polytetramethylene ether
glycol with an average molecular weight of 1800 and 312 ¢

of 4,4'-diphenylmethane diisocyanate was stirred under a

nitrogen gas stream at 60°C for a period of 90 minutes for
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Exanpl e 1, except that no polyner with a nal ei m de

structure was added. The tensile breaking strength,

the 30Blue L val ue and staining degree after

| aundering and the degree of gri il ng were eval uat ed

in the sane manner as Exanple 1. The eval uation

resul e s i, .Tabl e 1. [0Q35 Comparative .
BeaniPach S8 TR ik BB e A S i ghaving
conditsbeygnasien g riog ss are ksgimrms st e sotepdbymas was then

RS, b, SO R A g 1 0

) _ imde strutture was 15

wt % dSaeshydeseheadkiegerasc addast  t i 3wl wipi omi g mespare a
sl i gBbhyuRshahlke prEe 18is: Lsamalug,fnd stai ni ng

degrge g%lter Iaungé:}i?}ng and tl$e c}%gree of grinning

were eval l8048Jin the same nmanner as 5Exanple 1. The

eval uat i opfiesUlthenag ssAWi ) 2N & lof [9PPlenediamine and
(Co Fol 'owi ng, t he net hod

nBa ative Exanpl e 3), ,

descriBed Ph PifE et 4,274 4 F dhked soBAM 04,

33. 8dgmetheilatkybadideqprory lsylivtd cklans 1faHéed ofo the

di rreggél acet am de,. whi ch_were used .i.n Exa‘}npl e l, were
conbPABESERE 1K PUPE SREL YRET P& U BT oo Hogpperature to
and ebtaf@fCaf opliurethamedeirea Wdlyegan sdimsphrerne dnda

then heated for 4 _hours with ref |ux at 180C while

di st VEPFAGLEYT Otfhgzg n®Pat&d WXEP : and then a 1550%

di met hyl agepamgide solution of a polynmer with a

mal ei m de_structure s prepared w thout distilling ‘
off the rgéfgbugi’evBPﬁg’iulrgt SESs PORYEG o atq fWeton there
am neelcenmentadog.t)ﬂetﬁobmm mkﬁnt@lkrﬂé)-a?%dﬂﬁidmﬁoduct as
equi valents, .and the _shear viscosit s 14 ol se. .
The 20BGIYALFTIASPUBEGRGE S Rt S Adend i Qyrfopentadiene,
condDt AownssasfEsanjillée zer @ad StOhg pBladtidt wal WBumittbme Chemical
st ai pj.ng ree after lLaundering and the degree of. . =~

or g GEReTe, B gabea g M R T2 4. 6
showhib fiZ2F¥aberylpropanvBerylt) phesalyt iSad wast abf dwpdirdttalcite
st an t+5 r 20 d .t a | SCOSIi t .

350 350sb” and 8o Er SPROR R Yo R SRERIANHES wich a

[ Tabhrelg}mide structure {shear viscosity: 104 poise), with

respect to the polyurethane solid content, as a spinning
stock solution.

[0050]

Dry spinning was performed with this spinning stock

solution at a spinning speed of 800 m/min and a hot air

temperature of 325°C, to produce 44 dT/4 filament fibers.
No yarn breakage occurred, and the spinning stability was
satisfactory. The tensile breaking strength of the
fibers is shown in Table 1. A breaking strength of at
least 40 cN for 44dT elastic fibers is satisfactory for
practical use.

{0051]

A bare knitted fabric of the obtained polyurethane
elastic fibers was dyed blue, and the Blue L value and
staining degree after laundering were evaluated. The

results are shown in Table 1. A mixed knitting fabric
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- 24 - Table 1 Exanpl e 1 Exanple 2 Exanple 3 Conp.

Ex.1 Conp. Ex.2 Conp. Ex.3 Spinning stability A AAA

C A Nunber of dyeing sites (mmol/Q)
- 22

comprising the polyurethane elastic fibers and nylon 6
fibers was also prepared and dyed, and the degree of
grinning was evaluated. The evaluation results are shown
in Table 1.

[0052]

(Example 2)

Spinning was performed under the same conditions
using the same spinning stock solution as in Example 1,
except that the amount of addition of the polymer with a
maleimide structure was 2.0 wt%. The spinning stability
was satisfactory. The tensile breaking strength, the
Blue L value and staining degree after laundering and the
degree of grinning were evaluated in the same manner as
Example 1. The evaluation results are shown in Table 1.

[0053]

(Example 3)

Spinning was performed under the same conditions
using the same spinning stock solution as in Example 1,
except that the amount of addition of the polymer with a
maleimide structure was 4.0 wt%. The spinning stability
was satisfactory. The tensile breaking strength, the
Blue L value and staining degree after laundering and the
degree of grinning were evaluated in the same manner as
Example 1. The evaluation results are shown in Table 1.

[0054)]

(Comparative Example 1)

Spinning was performed under the same conditions as
Example 1, except that no polymer with a maleimide
structure was added. The tensile breaking strength, the
Blue L value and staining degree after laundering and the
degree of grinning were evaluated in the same manner as
Example 1. The evaluation results are shown in Table 1.

[0055]

(Comparative Example 2)

Spinning was performed under the same conditions
using the same spinning stock solution as in Example 1,
except that the amount of addition of the polymer with a



3.3 x 10-2 6.6 x 10-2 1.3 x 10-1 0 4.9 x 10-1 3. 4x
10-2 Breaki ng strength(cN) 54.8 53.9 52.5 52.4 47.4

54.1 Breaking elongation (%9 624 616 614
_23_

maleimide structure was 15 wt%. Some yarn breakage
occurred, and the spinning was slightly unstable. The
Blue 1L value and staining degree after laundering and the
degree of grinning were evaluated in the same manner as
Example 1. The evaluation results are shown in Table 1.

[0056]

(Comparative Example 3)

Following the method described in Patent document 9,
40 g of the ISOBAM 04, 33.8 g of diethylaminopropylamine
and 160 g of dimethylacetamide, which were used in

Example 1, were combined, the mixture was stirred at 50°C

for 1 hour and at 100°C for 1 hour under a nitrogen
atmosphere and then heated for 4 hours with reflux at
180°C while distilling off the generated water, and then a
50% dimethylacetamide solution of a polymer with a
maleimide structure was prepared without distilling off
the residual volatile components. The reactive amine
content of the polymer was 5.5 x 1072 millimole
equivalents, and the shear viscosity was 140 poise. The
polymer was used for spinning under the same conditions
as Example 1, and the Blue L value and staining degree
after laundering and the degree of grinning were
evaluated. The evaluation results are shown in Table 1.
When the solution was allowed to stand at 55°C for 20
days, the shear viscosity was 550 poise and coloration
and gelling were observed.

[Table 1]



623 572 626 Post- |aundering Blue L value 35 28 25 73
18 36 Staining degree (level) 4.5 4.5 4.0 5.0 2.0 3.0
Ginning (level) 3.5 4.0

- 24 -
Table 1
Example | Example | Example | Comp. Comp. Comp.
1 2 3 Ex, 1 Ex. 2 Ex. 3
Spinning A A A A C A
stability
Number of 3.3 x 6.6 x 1.3 x 0 4.9 x | 3.4 x
dyeing sites 1072 1072 107! 107 1072
{mmol/q)
Breaking 54.8 53.9 52.5 52.4 47.4 54.1
strength (cN)
Breaking 624 616 614 623 572 626
elcongation
(%) _
Post- 35 28 25 73 18 36
laundering
Blue L value
Staining 4.5 4.5 4.9 5.0 2.0 3.0
degree
(level)
Grinning 3.5 4.0 3.5 1.0 2.0 3.5
{level)
[0057]

The results of Table 1 show that the polyurethane
elastic fibers obtained according to the invention
exhibited satisfactory dye affinity and fastness, without
grinning, and therefore have high commercial value.

[Industrial Applicability]

[0058]

The polyurethane elastic fibers of the invention
have excellent spinning stability, sufficient dyeability
with acidic dyes and superior fastness, and therefore
clothing articles without grinning and with excellent
visual quality can be cobtained from mixed fabrics
containing the polyurethane elastic fibers, and the

fibers can be supplied in a stable manner.
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3.5 1.0 2.0 3.5 [0057] The results of Table 1 show
that the pol yurethane 5el astic fibers obtained
according to the invention exhibited satisfactory dye
affinity and fastness, without—-gé¢dming, and therefore
have hi gh comrercial value. [Industrial Applicability]
[ 0058] 10The pol yuret hane el a bers of the
i nventi on have excellent s |nﬁ$ﬂg~s$ablllty,
suf fici ertt- dye%mwulteytlvam ngtth?@beaﬁdcwpéitswg 0.2 wt3-
faﬂﬂ?%%ﬁﬂfj rtﬁdﬁ&@é &iﬂﬁhé%aﬁéimfégssﬂkﬁegﬁke comprising
grinning and w t'h excell ent visual quality can_be
obt aﬁrhéeﬁqblb?ﬁlﬁ%diﬂh%rlr%}érQE:%%h‘#‘éq*ﬁYn@h?héf)llowmg formula
pol yq-ﬁ)eté}_ﬁf‘ea %@ﬁéixﬁléé hed 5t ﬁé‘ﬁréggnfégel'f\)g £AB BBllowing

[

supplied in a stable manner, -

Pol ViSHEHanel B otie 13 Hor B GERIGASTHG Gt Lok o§TERI b5 Chain

of BPUrHRIhaM td1 18 Teh&i it slep St &gt BT exrc@ e | Inﬁjyﬂgbe’:lrthe same
i sobuty|.e uni t reres nt ed %§thefol ovvin for

5(1 )t o SREY f o datite f L e natrar bl fpain or
form’jadﬂdd dMhex egfbtfii)xetmesle@ts Bl1G2-6 value of 20-50

t h b hed . al ky d
P fp o S r et it 2B 45RE B CBeing of
Cl & stimey lght kardiai trutme - Jon Bin chieldr at k‘yitgrauppechéucngl@e

Bl . M f t - .
51 S5l A5, A et ) L o PIRY, BRaPERCL) Bk 3.5 or
f abdneapiarh en gpelodrt i Lalt ves aci di ¢ dye, and having a

st ai ni ng degree of gradq;,.? 5 or greater on nylon
fabrics. CH3

——C—CH,—
CH; (1)
i
_—C Ca
0/ \N/ \0
R? R
\ /
|
R (IT)
2. Polyurethane elastic fibers according to claim

1, wherein the density of dyeing sites for the acidic dye
are at least 7.0 x 1077 millimole equivalent and no

greater than 3.5 x 10! millimole equivalent per gram of
fibers.

3. Polyurethane elastic fibers according to claim
1 or 2, wherein the weight-average molecular weight Mw of
the maleimide structure-containing polymer is 80,000-
150,000, and Mw/Mn (Mn = number-average molecular weight)
is no greater than 3.5.

4. A mixed fabric comprising peolyurethane elastic



1 CGCH2- 1 CH3(l) CH/ NV 0O RN, Rl 15R3 2.

Pol yur et hane el astic fibers according to claim1,
wherein the density of dyeing sites for the acidic dye
are at least 7.0 x 10-3 m ! li mol26equival ent and no
greater than 3.5 x 10 1 mllinole equival ent per gram

i bers. Pol yur et han astic.f]bers
SCCOTRTS APATAIRG 5 DV \GT &b ThoLUR bk Saderlgeancther
nol ecuilddre \A@eg;ﬁilé\/l/fﬂe:the mal ei m de
o b Che SO S DPANEEL 4 8c 5040901401098, ¢ fozes.
gr edther atiteer 3iGldic dyeable\ filxed iabmpowwpmsu ﬁgber
pol yur et hane it
one of C:%gl rrsqjl qrtg‘lo}léé‘ti a%ﬁnot%e’?ﬁ%%?%qgo% ggrEQhQH)é elastic
5. Afibeas fassrardiqee orali vy tonel af mhalmeletﬁ Bhand another

ot heforaG it dyRallie d i PBsed s @ pol yanide fiber. 5 6.
A m xed fabric conprising pol yurethane elastic fibers

accordi ng t o dhyigiRe ofaR¥ ¥F MACao¥ding ahe ahdiRep, wherein

non+a@ Hthedy eril-2didRs - dyfedbl XefhéADI s Caap60yEEBEBr fiber.
to claim6, wherein the ot’her non-acidic dyeable fiber

is a polyester fiber.



