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- 1 - DESCRI PTI ON POLYURETHANE ELASTIC FIBERS 5

[ TECHNI CAL FI ELD] [0001] The present invention
relates to polyurethane elastic fibers, and nore
specifically it relates to polyurethane elastic
fibers with uniformdyeability that 10 have a | ow
degree of col or unevenness and grinning during dyeing
with acidic dyes, as well a§Eﬁﬁgﬁfﬂg§Egess and which
have deep dyeing properties eqU|vaIent to pol yam de
fibers and the like i.ona
acidic dyeable fibe k. ‘ N

El astic fibers conposed of polyners conpri sing
pol yur et h Y, ne-urea as the mgjor

structur f¥E§§gInl erefnafter referred to as
"polyuretﬁﬁﬁélblastlc flbers") exhi bit excel | ent

per f or ma [ '
reS|stanggﬁ3§%%£are th o%%n g%%%ﬁégngékﬁﬁ?ygggghgﬁg
M X teUae tedt i AP 2 h qmmlym@esw@éf‘scabMpfetyégitéﬁes to

i beyes Ak M Ael Ye US£d: @Sr BXPRRA), NPh 2on fBE BRI 88ab9 ity that
nuner ous types of clothing, including foundations,

s0cKE Ve aht)P¥1RIA RO arfe bpbr ¥RGK@RNEFR ap@dc@Atnning during

yealdeiidg Raisc e & @offed 0 dHCKERBCasNBigh fastness, and
pol yur.et hane el astic_fi per contents of fabfics in

or d&P - Go AN HRGCR YoV (PePPeLt+ et cRAFLNRLEBR 58 polyamide
c: Otﬂ”ﬂ_b’@z].cs_ t??:ﬂ:z[&@d Bjiw\r/]ﬁyﬁnf?t@cl_es@@ldagr@bﬂaeﬁtlopal acidic
el astic.fibers do not ave effective dyeing sites for
aci&h'ﬁﬂkﬁsﬁﬁb nol ecul es of the pol yuret hane

pol ymers or pol yurethane- urea polyners (hereinafter

referred y ane 35 based pol yners")
conposind&?ﬁgﬁ?nﬁﬂ@%g¥§%fics thereof knitted or woven
in mxtur@0izlh polyam de fibers are dyed with acidic
dyes, th%ﬂ%ﬁ@@@*%ﬂﬁ%¥%(%5ﬁg$§éélg§rgolymers comprising

polyurethane or polyurethane-urea as the major structural

unit (hereinafter referred to as "polyurethane elastic
fibers"™) exhibit 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
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.

[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-
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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-2- have poor dyeability conpared to the pol yam de

fibers that have nunerous dyeing sites, resulting in

a condition in which the fibers sinply retain the

dye, or in other words are neceby_"stained" with the
dye. As a result, it 5is not only inpossible to

ensure a deep dyelng property equivalent to that of

pol Y& PIhericalpit 1y cermprred ehdsthe beévpmddei Agbers

| aunderd MhvanthidiSusapesng "9 +88] Ngesandingl 8h€a condition
whi ch S|gn|f|cantlylovver the = visual qual ity of the

final® prodietth qTﬁ%P?%%d%%%Qlysrﬂ@ab%rFF%uﬂX?kyor in other
not aleisMde desfe opl ofesh he@dugt sh @ﬂésd?@ rgdugedesult, it
vi sual %uallty due to |ack of clarit d g

col o % tﬂ“‘b‘?sstﬂél?a‘b‘?i%n%‘&%r ﬂe‘f’ﬂe ¥§4BIoProperty
cl otdqmgralamt dﬁpetrtchmgo@rpcblpamkﬂ@os%efs usputhgom®ky ng
pla%> strlctlons n_the ym Xi % ratio oé %He 15

pol yu errlec[s haife SIast i Cgulfjrrb%rg‘]’.mﬁ Bt Rt nds f3brieses

st ai"@imigrdiuey "t carod dbjdertge'bavhad:lsospg;sefacangmyf Loamtr the

pro n t he 0 :
poISﬁ?et ag%ﬁgl1§%?%Pf¢ %réig%%8%§$8u5t g sEgPdency =S
addineg tigralisaryy matralyen m'@msdwmch@loneﬁepnbdncts, causing
chai sy Qfe 9 % stuaezbizgpaelf&y&@é S.8re KnoenopSc1HEaey gk deep

sol ving these pro ee Patent docunents 1-

Nongedtcent lgcourarthn)of e wher Sechohet hddsthpecase of
enplcayaah iidy | SarﬂPtdé%ﬂiﬁ/dﬂhéfér‘?%lﬁetﬁu?ﬁBSSVéft fi8cS@f®s may

25 | evel of deep dyei ng propert| es as pol yam de
fi bé’rlsaceolﬁes’ﬁrr%%r%“%a%%s R anpriRg cé‘?tbPoﬁér thes of

tT Eepra;ql eEttHéaftel beleslsﬂ,si(t Cf{kbégﬁé st ﬂcbghéﬁPmﬁag of088Bkic
er ave a (0] een r opose me ods O m Xl n

pol ¥ Eaaelew@e%cﬂ Qe W%y"ea%fﬂ’ﬁ?tiﬁo?ﬁp?o§89§18h8ﬁnt
bi ngbratildinc ajws:a(rser—eld?aé erdstloteieons Sn 7thebUbesugh

nmet ho s hav capahl e of producing deep dyeing
pr op&r Vst 9811‘?%5 §%¥tness with knitted

fabrics. 32047 add| tion, "mass-colored filaments"

wher ei n &Eﬁhods of adding tertiary nitrogen atoms to the
molecular chains of polyurethane polymers are known as
means of solving these problems (see Patent documents 1-4
and Non-patent document 1), but when such methods are
employed it is not only difficult toc 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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pol yuret hane fiber itself is colored, have al so been
proposed (see Patent docunent 8), but they are not - 3
suitable for different types of color tones and the

uses thereof have therefore beeny Iimted. [0006]

There has al so been devel oped a nmet hod for inproving

5 the deep dyeing property by adding a polymer with a

mel etudtdeb ke rier et tonenlntngea oércpdpPy kicnesgémdaghe uses

a %m%fﬁbfrﬂ%&@eﬁhé§§§oE@tSQéndQQHQEBH 9), but since
some reactive am nes, such as the unreacted portions

of the di@¥¥%ks as one of the starting materials, are

present lThé-Qe kinouna POL YPBES a@v@nbgbagamle@hesudtfor improving
structur contajnin 8 tertlar% ni_trogens, the dye.in
re n 6y

pol yihet AYSLRP CPTPPBEFE R¥nedfhNAgEsHEMYRSTo My 2
tendﬁaléhmﬂ@%aé@r@@t@ren&b@ﬂaﬂﬁhhg habeiresadtyr nigrogen as a

| aunderij ng toget her brics_after.
ool R g AROFOVRE el PYLSRs RRabRestl Ret SpBinEince some
|nprma&mslwseﬂniMesuc@u@blaﬂEtBecanreaused polrariong of the

and gelling wth day-to: day e S Iorl g
and JEVH NG 141 et Rt e sFIEEPRR, ngtETapl ey oy ipprosent in

t he ¥nder spo] VOOTE c@@ptfﬂiegtm&beumede s} rogparese containing

Ex .
doourn iy Shber s Shhatail 1 pE TR Lk Bk e 1gstic

47- 5645r § Peeie infbecainentch 3k DapsmesetErdai fed MRgirétte onto

25 E%Pié&a%ﬁfﬁe“Pab??o§25§91L§a&SHBdQ99H§E@bgékher with nylon

Japanese Exam ned Pat ent i cation No
[Patvémtedo‘%éa%h@s 3 fYapadeséndnexdhbAed Lbabést Peen found that

PUb'ﬂ}?@tdﬁ - 1RPr 54889 30eliPahenlicHOpHMORE 8] can cause

Japanese exam ned Patent Publication No.
20003%11%183629 [Pt el HbRanshih 7flayapanesy ochergficned Such

Pat erd1oPull | £2d | 981 Nong 20844058 hue or spinning stability

of the fibers.

[0007]

[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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[ Patent docunent 8] Japanese Unexam ned Patent 35
Publ i cati on No. 2004-60062 [ Patent docunent 9]

Japanese Exanmi ned Patent Publication No. 3-6177 - 4

[ Non- pat ent docunent 1] Journal_ qf the Society of

Rheol ogy, Japan, 2001, Vol. 29, P191 [ D SCLOSURE OF

THE I NVENTION] 5 [Problems to be Sol ved by the

| nvent i on{NoR-opaiBgnt nde¢ynendf 11 hdourbpeéneiht thge§ociety of
pr obhies®) &y I heaPsh Oro0@it . vbi . i soanpebpect of the

present |nvent|on to provide polylrethane elastic

fibers that, when dyed with acidic 10 dyes, exhibit a

deep dyei nmmmewm @ndmt:ghmeatmeﬁ equi valent to

t hose of pol de fibers
mat eri al f%r%§£1 Skﬁ?t?%ds%iﬁeQn EntpﬁbF 3?“ lﬁﬁﬁle
al so exhib@m@mg excellent splnnlng stability. [Means

for SoIV| Pr obl ens The

oventor SR buRe THEl=fgPehrer aanes BRREIERY: pfotbe prior
conprits] nigt al pohynepjedt hof ’slpecpfesennrahanmrndeon to provide
t o) i nt . .

Ehod L LEED, fUCH OGP DBEALY 1 AEH U Bkif R aciaic
al selvd ,ovexiglksﬂabai ede@p ney &gng andopﬁrt:lyn gndabdiighwgastness
haVeefﬂ'@AféﬁE’ E héé‘éleé‘% %981%%199&9] 1EE§spﬁ§%@ntas a
invention i s as ur et hane el astic _
f|kxﬁQWRﬁﬂ&ﬁﬂs#@ﬁﬁ!ﬂ@ﬂm&@@mQSGQO i vgad an§oW9N§ﬂ wiebiics,

a nglieind dep ré@%fti:@@pékééDgenensp%iq%w §'ﬂ§blill'1tty
represented by the follow ng fornul a

nalelnldeMﬁﬁRSr%ﬁﬁeﬁﬁ%ﬂe@gbyh?hgrPEﬂP@» fornula
(1) (whercgaao Rl represents a C2_6 stralght chain or
branched %g¥ylene gro , and R2 and be the_sane

30 or di f¥ aEeSHEE ng%%¥%3%ﬁyg goggg6that polyurethane
str aailgmtmaﬁb@fs cbcsza@ﬁheﬂnel XyboUyeEp) wibBviangpacific

Bl ue of 20- 50 ter Iagnderlng according to

JI s f%"rr fe%@a% eep dy€ing property

equlvalent to those of polyamide fibers and high fastness
while alsc allowing stable spinning, and on this basis we
have completed this invention.

[0010]

The present invention is as follows.

(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 formuia
(I) and a maleimide unit represented by the following
formula (II) (wherein R! represents a C,_g 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 wvalue of 20-50
after laundering according to JIS 10844 A2 for dyeing of
a single-loop tube-knit fabric with a specific blue
acidic dye, and having a staining degree of grade 3.5 or

greater on nylon fabrics.



a single-loop tube-knit fabric wth a specific blue
aci di c dye, and having a staining degree of grade 3.5
or 35 greater on nylon fabrics. - 5 - CH3 CCHz- CH3
(I') CHCHOCOCNN,CEO RZR A \N~R3 (I11) [0011]
(2) Polyurethane elastic fibers according to (1) 5
above, wherein the density of dyeing sites for the
acidic dye are at least$%0 x 10-3 millinole

equi val ent and no great¢r than 3.5 x 10-1 millinole
equi val ent per gram ef—CirbeCH,—¢3) Pol yur et hane

el astic fibers according|to (1) or 10 (2), wherein
the wei ght-average nol ecgfjar wei ght Mv of the
nal ei mi de structure-contaihing polyner is 831000-

150, 000, and Mw/ Wnh (Nh\;}ng ver age nol ecul ar
weight) 1is no greater §%an 5. [0012] 15 (4) A
m xed fabric conprising/pol yuhet hane el astic fibers

according to any OQ?;Q?C 1) +3)~ above and anot her
aci di c dyeabl e fi ber. (é§\ﬁ nixedc¥abric according to

(4) above, wherein the other acidic dyeable fiber is
a polyam de fiber. 20 [0013] (6) A m xed fabric
conpri sing pol yurethane etastic fibers according to
any one of (1) to (3) ove and another non-acidic
dyeable fiber. (7) A mixed fabric according to (6)
above, wherein 25 theRSther non-acidic dyeabke)fiber

is a polyester fiber. [Effect of the Invention]
{0011]

(2} Polyurethane elastic fibers according to (1)

above, wherein the density of dyeing sites for the acidic
dye are at least 7.0 x 107° millimole equivalent and no

greater than 3.5 x 107! millimole equivalent per gram of
fibers.

{3) Polyurethane elastic fibers according to (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.

[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 accerding to {4) above, wherein
the other acidic dyeable fiber is a polyamide fiber.

[0013]

(6) A mixed fabric comprising polyurethane elastic
fibers according tc 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 cf the Invention]
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6 - [0014] According to the invention, it is possible
to achieve high fastness w thout bl eeding on fiber
surfaces since the dyeing conmponent in the acidic dye
is a high 5 nol ecul ar-wei ght pal yrer. Moreover,
because of the high dyeing affinity, the dyed quality
can be |nEroved and the fibers can be suitably used
in various9®t4%kd knitted and woven fabrics with

pol yam denddded sn@neo pohyesheentibgl Sit tLBC]pbélsm@le to
foun tjons, SOCkéa gant st ocki ngs ang 10 S ortg £
196, DAgh kR S HRE By eV g eBhpBhERENY OPedit Fanpurfaces

to @aﬂ¢euxhérmwéimgueemﬁ@ﬂenelasttnefabEdscoﬁyethe a high-

|nvent|on an be. supp d in a stable manper
NS S E e Rvenie ERp Pe B [ BEcap Rt the nigh
|nvmmexngvmfflmnmybethapﬁaédeduahldgtaah b&hémproved and the

po'XHf%&HQ”e engtéUlEégf%Su§£%EF§ LQ¥§BE#OR1§%Q knitted and

characteri zed mer - con
mal efionate Sabuitsrel tR0pPbyymeds hibhra ﬂaﬂepnﬂﬁester fibers,

oLy UEI iy e ag B LBGCKEYEBLED LBELNGRg: aya

pol ynmer's conprising an 1| sobu ehe represente
by tdeofttWean ng Toraddat (o), aninge wheefdedagumpmponent is

repﬁ%%ﬁgﬁﬁh@yt5r§éipiﬁ8m”Bﬂefﬁéﬂyhﬁeéhhhe @W@%E@bnfg%ers of

represents a C2-6 strai g ht “chai n or branche

al kyltehel irpl onnerRoPangurBl 4a¢ be ?h§t§§|1f§ Eslram‘ler
different and each represents a Cl_6 straight-chain
A S PR e e
repetltlopooﬁg]FB CCH2- | CH3 (I) 7 - CHCHI \
O-CCz: Z'%%e 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;-s straight-chain or branched
alkylene group, and R® and R’ may be the same or different
and each represents a Ci-¢ straight-chain or branched
alkyl group), and preferably it has the isobutylene unit
and maleimide unit in alternating repetition.

CH;

——C——CHy—

CHs (T)
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R2 N R3 (Il) [0016] The polyner wth a nal ei m de
structure according to the invention nay be easily
obt ai ned by dehydrating 5 condensation reaction of a
pol yner conprising an isobutylene unit represented by
the followng fornula (1) and a maleic anhydride unit
represented by the followwng fornmula (Ill1), with a

di am ne represented by-dpeifgh+owi ng formula (1V).

Pol ymers conprising isohutyl epe 10 and nal eic
anhydri de can be produced wth different nononer
proportions by selqyﬂFh t he PORgeri zati on  met hod
and nmononer ratio, but frohthe viewpoint of
facilitating production an¢ reduci ng cost, a polyner
with a nonomer ratdzo of 1lgand alternatingly

copol ynerized is 15 bﬁgﬁffred, an exanple of which is
| SOBAM 04 (product of uraray Co., Ltd.). CH3
CCH2- | CH3 (1) CH I\ daadcCczo(lll) Rz
\NR-NH2 R3 (1V) 20R’0017] - 8 The diam nglused
for forna£68f68f the mal ei m de nmay be any one such
that the rorned nmal eimde structure satisfies formula
(11) abovBhe apdl pnefevitd exappkésideheteofctimel wdeording to

2'di@ﬁ%hYﬁ@@EQQSﬁh¥£9nbgeeagily obtained by dehydrating
condensation reaction of a polymer comprising an
isobutylene unit represented by the following formula (I)
and a maleic anhydride unit represented by the following
formula (III), with a diamine represented by the
following formula (IV). Polymers comprising isobutylene
and maleic anhydride can be produced with different
monomer proportions by selecting the polymerization
method and monomer ratio, but from the viewpoint of
facilitating production and reducing cost, a polymer with

a meonomer ratio of 1 and alternatingly copolymerized is

preferred, an example of which is ISOBAM 04 (product of
Kuraray Co., Ltd.).
[
——C——CH,—

Cc C
o= NS ~q
O (ILI)
RZ
N——R'—NH,
R® (IV)

[0017]
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5 di et hyl am noet hyl am ne,

2-di - n- propyl am noet hyl am ne, 2-

di i sopropyl am noet hyl am ne,

2-di - n- but yl am noet hyl am ne, _ 8 -

2-di i sobutyl am noet hyl am ne, 2-di-tert

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

2-di - n Hexy | dbambet hykadi ier formation of the maleimide may

3-di lagﬁgogu$9y£3g£nghero}ged maleimide structure
di et yla nopr opyl'am ne,

3- di sat p3 Dpy$s ahd opt apyLaki abpve, and preferred examples
3- d't;ﬁ@f’é&f)y%ﬁ '”QQré’pé{%ﬂgkﬂglgﬁlﬂbeEh lamine, 2-

anlan am ne utylam opropy am ne,
3 ddl@*éw @mw%ﬁhhb@mepybaﬁrﬁé nspgppylaminoethylamine, 2-

pechi %?Q@%?Fﬁ%ﬁﬁb@@hy?aﬁhn@ hexyl agl BARK AR @WeBHylamine,
am nobutyl am ne

4 d.%T%y+%9?%%5&@@}%ﬁ?heylamaner 2-di-tert-
N- Priopyy e Nobet iy 88 D8e, 42dik sappepykaamRebetylyamite, 2-di-

2 dﬂ#5%%%?@%%§$%%§€¥;¥%§$%e 3-dimethylaminopropylamine, 3-
4- didiethybahyhaptroppuasiagl n8-d4-di-propylaminopropylamine,
hexyl n1nobuty|an1ne 2

b
20, o FL HyPRhPIGL S RGERG PV ORI Gy na.
2- dlmmtwl&man@pﬁepﬁEBMyhproﬁyﬁamsnbutylamlnopropylamine, 3-

2-dign: PéPPy+Sﬁ$fgmtno§§§ﬁ¥hB&?B&'a%‘&ﬁun-

2-dii'soprop ropyl am ne _
2- d|p¢1n‘bjal<§m:am]nooﬂyhemhy6pr dpgfiani-hexylaminopropylamine, 4-

2- dl*f@ y%gﬂlﬂﬁbﬁ h8r0Q¥h§gEﬂ§la%1gbbE% lé%ine, 4-di~

but yl am no- an1ne I = n-pent no- 2-
neth@f@x@@ylgmin@butylamlne, d11sopropylamlnobutylamlne, 4-

2- d'deﬁﬁﬁﬂi9ﬂ&ﬂ9n858€9ﬂ¥h958pyhaHhE%obutylamlnobutylamlne,
2-di met hyl am no am ne,

2. d.%w%yr@%¥ﬁobuaylqmanﬁﬁvgyﬂéwﬁypanﬂﬁél -n-

2- dlpéhﬁwp@mi@ab@@yiaélnelnELByLﬁthé&@qhﬁgnobutylamlne, 2-
2- d||sopropflan1no 1 30_dinethyl ethylamn

|
2 di %m%ﬁﬁy & B- - Ret Y KBE DY AERY P& R0 Sthylamino-2-
2- dihsomput @@YD@mimé QLHELhyb@beﬁamum@,z-

2ol E b arnect 1o gt syl an e

2- dimextekyt apy Doming, 33- dhHﬁPbmtgﬂbmh&mFQemethylpropylamine,

g;g{%?%%%§§%%€%fentﬁ?a —methylpropylamlne, 2-di-tert-

5-d!bmtyﬂamwmaﬁﬁﬂmthyypanpyéamlne, 2-di-n-pentylamino-2-

put I SRR SPRE: Yoo M per S aine 2 iyl oplamine,

5- d=dinethyiyhandnbpéndynghhréstbydiamjne, 2 ~diethylamino-
1,1-dimethylethylamine, 2-di-n-propylamino-1,1-
dimethylethylamine, 2-diisopropylamino-1,1-
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-propylaminopentylamine,

5-diisopropylaminopentylamine, 5-di-n-
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pent yl am nopentyl am ne, 5-di-n-hexyl am nopentyl am ne,
3- di net hyl am no- 2, 2-di net hyl propyl am ne,
3-di ethylam no 5 2, 2-di net hyl propyl am ne,
3-di - n- propyl am no- 2, 2- di met hy pr opyl ami ne,
3- diisopropylanino 2, 2- dinethylpropylanine
3-di ImnnoZ 2 di met h ropyl am ne
3-di? ‘é’i)‘bﬁ?%%‘ﬁli’%tié %ml‘a?ne?ﬁéFgFBE Fgﬁﬁﬂénopentylammef -
g gldietrérbulwtmmﬂnapéréwldmmlﬁéhprlaﬁzpyiL-am ne,

[ i me pro am ne, .
S P AR B RS b A i et Ay fpr BOpEAMLABL hopentyLanine, 3-
6- dHhBt@Wmﬁhamnm@%QJaﬂdhmetﬁylﬁrepyyhmﬁhﬁohéxﬂﬁamhwaamino—
glfg%égﬁéé) éx%ﬁﬁgég?’3 di-n-propylamino-2,2-
6(MdlmQRthEmemimmyman1ﬁed115opropylam1no—2 2-

gu?“?anlnéﬁégp%ggy y$§n1@ed16 d%uﬁg noHexyVanlne

6- dldlmﬁﬁe%,@m@mbmwwanﬁn@llaﬁbuw%tﬂmeg 8f 2t-he
for eggldich 1aw5§yfaﬁﬁﬁéhyha&1n9§£9¥ba€ym§mlno 2,2-

3- d|butylan1nopro yl am ne
3- di®h bﬁww ne3b‘é-'|L n@ BapErilantpopLeer r ed.

20 kﬂﬂ%ﬁﬂh iﬁ%d§¥l 1Y er agei npLReY @émmﬁbgbtth'Of
a maleimde structure in the

t he  pol
pol Yt tﬁ%&f%@fﬁ%@%ﬂ% perdiBetiRbamppeReryhapdne, 6-
pr efceireadtl w1 £ Kk x 15O 068, @ndlhﬂﬂbﬁobymamlnohexylamlne, 6-

nunmber.- aver nDle ul ar. wej refera
o oAt P L BT AR ¥ el § A Pty TeRinbhekylamine,
90, GﬁﬂﬁﬂﬁﬁbﬁﬁxyzﬁmthMékyl@mn@egreaBEFtéhan 3.0. If

t he cular t is togo lLow, bleed out of th . .
ol s A oSt e o Préf ehaPe SELARtL-Bhe rphar. 6-ai-
dr om-duexsy lamimdleex ¥ Lathenep| @cd| mi xwerghbt off stheo fhirggoing,

t he r sper . :
iy PG AR 0o ORpL L B PPFEREL Py e SHBBropy Lamine
mol éad &-m@mlammpxmlmme bebngaegesecaaééy phreferred.
sane phen may be produced by sone of the

| ow nol ecul ar - melght components or

hi gh- nol dd\ft afei@ighaveomgprienteculae 8sigbtelyl af the

vei ght) yreferf @t to Derei M déd Q@r@é@uﬁén§g kﬂe Bgﬁ?urethane

detail "bel ow, but it is the nolecular weight in er s
of BVE R fidie e Wetldren Hevenliepci s gerefergbly 80,000~

150,000, and Mw/Mn (Mn = number-average molecular weight)
is preferably no greater than 3.5. More preferably, Mw
is 90,000-120,000 and Mw/Mn is no greater than 3.0. If
the molecular weight is tcoo 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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pernmeati on chromat ography). [0019] The polynmer with a
mal ei m de structure according to the invention
preferably has a reactive am ne content of 5 no
greater than 5.0 x 10-2 m |l i nol epequi val ents per gram
of polyner It is nore preferably no greater than 4.5
x 10-2 I linole equival ents, even nore preferably no

gred@%¥m?ﬁ5hoﬂ BARORBL9IREPI W ol e equi val ents and nost
preferabl eopoegreater than preferably 3.0 x 10 2

mllinole, 10 equival ent [ ncl ydi.ng ,such mer_ can,.

i mpr ove ?ﬁ §§¥ﬁ8§swbghtﬁemﬁgﬁﬁﬁgthgﬁgugI j gccording to
fi betrlse dymdemt { bn pcéﬂérauygshaand eepetuabIWHHMe content of
stainin roperties on white fabrics.

T e et E L thgn 8 b ox D e A e Ig ger gram
am nes héPpmdpe St@ribnﬁo§8”BQH@€raEﬁ? h%a%EE@%é¥“ﬂH%n 4.5 x
content, i s_the content of unreacted aim ne groups other

t han® hog‘élé’rlmPIJré’ FOIy erl S e t501F T A Afe RIS HRRADWY 1O

Shpd fe sLpugt yre, 1 gad st
aC|g§éO ase t%trgt?on %gst é&qgﬁb ai ne heS%hnder AFOSt
reaq@raﬁerami@encoqreatepethgnapreﬁepabygeB @fx31@ %rnllllmole
10- 2 e de ection Li far

exper it € por S0 WL pRobTFh SsP R FibymBr navirs e the

mal efagteess raft the pnﬂyarethanE|eéaauunefab&tsnﬁymd with

no h 5 I ipol i;val ent
e oSS, 4080, %ol dBsBio ) KR! SSBUHALR B0LhpEicn onco
suit@&ﬁ@no%matﬂeﬂabylasnethod of reduci ng the nole
eqU|vaIenE§0§5 di am nes in conparison 30 with those of

t he pol yner conposed of isobutylene and naleic

anhydr i deThe ¥¢RCEivet aRgReohPoaRERCSEA By imgirdtliyl [dfhgrimary

of f éﬁ%hé@sfﬁﬁﬁ|tﬂé|§%é£€lﬁ@”@8ﬁ§8&§dby Th%akbﬁ%tQ%QE%mlne
reduced pressure upon conpl étion of the reaction.

[ 002N ES: sheafl%i cerseRy of PHé%@F?ﬁePW@h%OUPS other
mal eéiHAflechose of the polymer skeleton in the polymer with a

maleimide structure, and it may be measured by an acid-

base titration test, as explained hereunder. A reactive

amine content per gram of polymer of 3.0 x 107 millimole
eguivalents is the detection limit for experimental
operation.

[0021]

A polymer having a maleimide structure and a

reactive amine content of no greater than 5.0 x 107
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
reactiocn.

[0022]

The shear viscosity of the polymer with a maleimide
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- 11 structure in the pol yurethane elastic fibers of
the invention is preferably in the range of 60-300

poi se, nore preferably in the range of 80-300 poi se,
even nore preferably in the ran?f of 80-200 poi se and
nost 5 preferably in the range of 90-200 poise in a
50% di net hyl acet am de sol ution, fromthe viewoint of
sp|nﬁ¢ﬂ@C%ma©|imtVheAthEQIGVhQB@SEﬂ§SFﬁCtﬁﬂ@eﬁén@é the

willy @%r?ﬁﬁolgeig O,ggefékée ths éﬂsaga}abéce.%l 6Y-390 poise,

prefer ol se pol ymer solution is
al | dvs@aemrq@egalahm hp Bhe F6F9200§a§ ~3PP PR SFel WED more

has ard£a£4hYVE iRNMRE EQH%;@%fOfaODQOlf@@&%Ea bhan s X
10-2 mllinmole _equjval enfs, the pglyner solutlon\MJI

haveP®xERFaRhY 1Bt BBE| FE)ICTRE %He%P vPeLEsi £ @
ref ecﬂir@@ltmpm@é@amaé Q@lu@@@ﬁtl bedmi Bhdetdielpoint of

her eunder, and red 15 us a . .
B ooR T i g T S Ery o BoBaF ey VARG Ry o a s feFange will
\Mtfhfbﬂ@l@énlﬂﬁgstrHIEU[EthQ shepol yisebbang- basedeferably

poly @ anQQDHHén dé T%ﬁ%%os %@fﬁghﬁd fallowed to

possI I ncr ease t y an ast ness

of té‘ﬂ&m@@a/tlrﬁﬂlﬁnﬁ)ﬂmtdé;yél bers. tHdepsbpnent habsa reactive
more preferably 0.5 wt% 10 w% At less than 0,2 w%
t he ¥WHI®| CRALAYEI A§ BPf FRFEYSRI FhanoP -BeXsdPf | diightimole

and o Qb1 @5 eahes, t PRo égl%e/‘rtB@lﬁ%i%ﬁsw&@_ld%%ﬁ?red)é@ﬂdéﬂlent
will “result in grinning and poor fastness.

The $eorlittEXane Q?a%h?@rf%é%séf—yt ﬁ@fﬁw&ﬁt |t<9n %/é"lll be

a degpseyehag i?ﬁOdQ@thlSthbahdteQ pahyafideafi Ber seasured
SpeC|f|caIIy are characterized by having a Bl ue

VAT T of %@°%b¥h?%€rVF§EﬂH€F?ﬁg according to JI'S
L0844 30 P@ozg@en a bare single-loop tube-knit fabric
of the yure t hane elas ic fibe is d
specific %Y b%ngEed98 YRRE Vé%ﬁe |§aﬁ§ﬁ§ldé structure to
pr ef&r[a@lyuﬁétﬁéne%aseal poh)gmexphal ned amoumntr e fdét.dl Iwt3-10

the_Blue L va

o ut el Eubb RAPELPLer FS, Lhinerplo bRt vl Shednd iy on

\MttﬁasﬁmesﬁroﬁhbhenpbéyurémhangeelEsVahuéiberS- The content
is more preferably 0.5 wt%-10 wt%. At less than 0.2 wt%
the exhibited dyeing affinity will not be sufficient, and
at greater than 10 wt$% the excessive deep dyeing will
result in grinning and poor fastness.

[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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indicates a lighter color while a smaller val ue
indicates a darker color. In nost cases, the Blue L
value for - 12 polyam de fibers will be 28-32. A Blue
L value of greater than 50 resukt,s_in a lighter color
of the polyurethane elastic fibers and thus tends to
cause grinning in mxed knitted fabrics with
poIwa@iﬂ@midbefibérandiﬂhebbiRé 3@envér gdlup, Ia vedluge of

coI o§ SSat0AN KO BGSEEEE LQ excessh }gﬁltlérd%‘ior of the

ation, cau3|nf on1nance of the color o
pol meeYIh!aeh*éh@nas@ @Stﬂpbﬁﬁ-beéﬁ eRe thusi ¢esgisf &ce canbe

di srcypimmgn%hfn bﬁké@aekn%tsel %beﬁcfsh%lftﬁb@oqy%l@e fibers
whol e Since the EO yur et hane el asti ¢ fibers

of t#ed tlweh%k@n ceRAnEPRSE Lol FnEr Lt ﬁfal?éécﬁfhla@ 20

mal e}ké@l‘i’?ts Siﬁ Uéké‘é§s§$eﬂ§nﬁh§?l&e@o§69\é@¢o§l«|f fdagisantd y
1 Ni ty i s mai ntained even

d
I Zﬁfﬁ%ggﬂaln%‘??eofh‘é ¢5CRaSki R FASt Hé’%é"%@t@)@é’& S tic

and the-st aini fPe dﬁngEc enteaByl @AdWAL e ubdRhiC T HeS balance

de_3.5 te d hi f ast JI'S
Coadst A5 FhofhSl SrAERG GBored obdn | oad to |

crocki ng am@25bnsequently st ai ni ng of other fabrics.

As will be, expl g ned, ereu?ﬁané Lhesptal %'1%% o‘%egcrheee
i s eval uated y ObsBY VY h e staining de re or
aci dinvelyebdh ecénbais. a[pozgmerByladdatsp@oaﬁlth@aleimide

POl Yaieu M he 3 gBhEh 1} fBeaSLEUGLUN guftfq%la%gxg; Y @ye

el ast i i nvent rébn~contain
sit extforityi s cneyetainpd enanbaiftet d;a@mﬁl@rsun@es wWhsile the

m%ﬁﬁﬁéﬁﬁﬂgafa§€§é§s 19 éxégl§englghﬁngh% %%%Eﬁyﬁgya%gree

and no greater . ui val
per %ﬁ%ﬂn%ﬂl@%ew%bt?ufébﬁaﬁé 1éla§ﬁﬁ€ ﬁlﬁep§ gheater based on

" dy8jdkh Shd ef a SBRESs aNTagl Nesgit B230 haviBgrbasiGintitiy degree
that is titratable with an acid such as_ hydrochloric

aci 531 ok t@rh%r%kwﬁeﬁﬂgnéosa%aeaéﬂynéﬁaa@é@gf Gt other

the fabrics. As will be explained hereunder, the staining
degree is evaluated by cobserving the staining degree for
acidic dyeable fibers.
[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 107°

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 polymer glycol having a number-
average molecular weight of 600-5000 with an organic

diisocyanate to synthesize a urethane intermediate
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i nvention may be produced by a known techni que

i nvol ving, 35 for exanple, reacting a polyner glyco

havi ng a nunber- average nol ecul ar wei ght of 600-5000

with an organic diisocyanate to,gynthesize a urethane
internediate - 13 polynmer to formsoft segnents, and

then polynerizing hard segnents with a chai n extender

and seyneny thefemssafthsegmeshd,t endi theor polyiney iging hard

| ow 1 Jﬁﬁ%srwg Rl jasnLhg o8 @hae?xgﬁad%%a‘ﬂllnlg 3{:'h%| %nfas with

pol yuret hane po yner conpose ur et hane bond
t he darehdcompninatpll e Using a lbwf meéecydar éﬁpﬁeas the

m”||cﬂéfﬁdeft@98¥9r@iB@nﬁlgi@aapggi§ﬁ&etﬁ%ﬁ%0@%qyﬂér composed

urea bonds as the hard ment exa

pol YRErUEFyeans baade Ay he FeAt: SREARSmOPSI AL HEing

d'0'§1§M§8tﬁ§n99|Xﬁ%ﬁ@tQYEQnﬁlﬁhMC@|poQ@byﬁ%ﬂﬁmﬁH%dﬁ§#3polymer
10 egcoI pol¥oxytetranethy

DEeLYCOl B0 oy s exampl
pol yoi&) net hyFeRePgRYEors LBFoPyREr SFOMFEther AS Sxamples
di?I@f ﬁ@np@@@dgppc@xsath¢k@nmabebhm&nﬁlaa@momdmupniyether
ol yest

ﬁ diols obtglned Lkogmone or re dl as obvlene
aci 2hoaSh afi BPLYGEYGLPYEBRE 8- 4EPd, RYre| X%? &Y
|taO@hy@ohplﬁolgsxgzetahmeahydeaadg&gb@ﬂlanabld and

one Or. nore C uch as yl I

O B bivr Endh Y FPeEnyIHRS 8T,Eh0 BRBAHEY woryetner diols
2, 2-chmpd Hyd - beepyabhyédneb with- 2bét ametiosl atoms, polyester

1 3- h I
S B Pt bl e, sical et cucn oo
and adﬂpd¢n@@h9Loseyab@heﬁamé; ngdkyeseeridm ddagicsliss acid,

pol ygééféf&hsf&lél 9hs: mQ?B gcge% a%olo%esuﬁh e glycols
pol y- s- capr ol act one I'yval erol act gne di o

poly%@@%oﬁat@tayéﬁnepaﬂyg@ﬂyl1:&. B opydepehidetdsdr 1s3-

di ol pr&B¢ PRLYEN,088t ep, QLghmthyZ5lC@@@ﬁﬁﬁ@ﬁ%dﬂbl 1,4-
m xtures of these diols. [.002 exanples of

orga%?%a@?ﬁé%éyaﬁaﬁe?uFﬁEPQlﬁéy B@xam&&ﬂx%%&? glycol,

met hyl e Deﬁé4gmbeeyl n$Qoya@@bakd1@atthene

bi s( 3- net I soc a ate), Qﬁ ylen (%exane

d||s%E9%E%¥%Ol§ é???@ﬁe i dody 5@ ) ’

xylypenﬁegtesgmyaeaaeolavapaly@stbe@mmaﬂi@ﬂoqu3paﬂyﬂactone
diols such as poly-e-caprolactone dicl and
polyvalerolactone diol, polycarbonate diol, polyacryl
diol, polythiocether diocl, and polythioester diocl, 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,o',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-isocyanatoethyl)phenyl
isocyanate, 2,6-diethylphenylene-1,4-diisocyanate,
diphenyl-dimethylmethane-4,4-diisocyanate, diphenyl
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di i socyanate, m and p-phenyl ene diisocyanate, 4,4'-

di net hyl -1, 3-xyl yl ene diisocyanate,

1-al kyl phenyl ene-2,4 and 2, 6-dii socyanate,

3- ((x-isocyanat oet hyl ) phenyl 35 {gocyanate,

2, 6-di et hyl phenyl ene- 1, 4- di i socyanat e,

dlphenyl d|nethylnethane 4, 4-di i socyanate, diphenyl -

14 etﬂdﬁﬁ&AQMrdrhéemmqmmaee naphthylene-1, 5-diisocyanate,

napht Ie h -
i | oo Afdre i S RE AP B fyande &y (EEHPIBNESHES (1)
1, 3@yﬂﬂbhbxwknaﬁQ¢mmw¢bﬂb, H}Bso@yénété CVﬂﬂﬁé?ﬁVﬂ@ﬁ@

di i spoy. Fnat Sl MePEh oy f@nﬁ Qii§88¥§H§E§ tetramethylene

pent amet ene diisocyana examnet hyl ene
di i Wm@ati%omme@w%%?aﬁaﬂéocaﬁaaﬁﬁxt hesggmsthylene

the({fy £90 Yt 4 0029 phdSofXaAPE 88c9hnERal, Nagxyt enstelses of
d:poljlj%(/functlonal 10 active hydrogens there nmay be
use

AFAEHEL Dol yhydrazi ne, C2_10 straight-chain or
branchedgﬂgz@ptlc alicyclic or aromatic conpounds

cont ai ni am no grou W th ac dro

as ethylg%% %ge%n§§lcaalﬁr%§§ §88¥ pp%g%uHCtlonal
di arddieisveM hdts@en gr ohipse neayi baeds&8 hydiapanese

Unexa ed. Patent P bI|c t|on 15584 : .
hydrd£§¥ Fe2Wat er? Gt Q%L%Qﬁﬁargﬁé?ﬁﬁ?cg?gcgﬁéphatlc'
swﬁakﬁnyn1w¢eme @tgmwtic1¢Qmpoopgbenenghyoghg am@no groups
pr opvi | pet | Lmite?ang 1,2~
but a4 478 ety BHbn ad, REARAEAETanihe) pn
dleKmW%ﬂﬁﬁmﬂ@Qmmlnag1thedaﬂmén©5 wiltB- urea grOUPS mentioned

tr‘f‘y&%ﬁ ééé’hﬁ%é{;‘%ngﬂgdlpé Qhﬁebﬂﬁh%%)é%%h%an% 155841,

Eth enedi am ne and ene Il am ne are
pr ef@fﬂwylf{ir@ma w@te;zanpnésl@w BRASCHARTTHEGHIS twidliycols

dlaﬁi sl oRetny 2éhéc&lygom%dﬁOgeﬁ%Obggéﬁe”%MyQ%1USqq3_

yl am nes such as™ diethylam ne_and al k %hols
SUCHP LB HRn oF LY TRbs o2 - SNl HeRY dnders PR a@ﬁaf

ter el EgidBY bezusedanbane1or hebcam@mgﬂ@@te Qs fl,
two or nore. [0031] 30_In_addition tg qe3polyner

thfg%p?ﬁg%¢%¢d%lycol 1,10-decanedio
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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structure according to the invention, the

pol yur et hane- based pol yner may al so contain other

added conpounds ordinarily used in pol yurethane

el astic fibers, such as ultravigket absorbers,
antioxidants, |ight stabilizers, 35 anti-chlorine
agents, gasproof stabilizers, coloring agents,
deIu@@@m¢ngd@§@ni58@ndb®VEleag bghehppleyurstivafdbsasedy

pol y, ﬁap Qﬁgwhn?£g g éﬁlnga EE @%%95&%%ﬂo%b%%ﬁt

can: dinto known “dry

spi rﬁw@nlwmswﬁﬁﬁﬁa bP ﬁéptiucgppﬁﬂ}wge|§b@@@s§é§%tolc
prodeige- P! yuret hane elastic fibers. 5 [0032] The

obt ai ned olgurethane el astic fibers may al so be wused
with oil sl?%é%lidi ng pol ydi net hyl si | oxanes,

p0|yeSterTH@dbﬁtﬁﬂnéﬁ|péﬂﬁurﬁﬁhﬁﬁéh@&agﬁgbfE&%ers may also be
silicon an no- 1 CO

o nersrd st "0 R beRani gl 88 lyaTnetbnstgxanes,
col Im]ﬂ;aésﬁéﬂnmmlﬁieaalsm1cbnghpb1§/ath¢ramodurfateal silicon,

| t wd t | c
C et Ao R REr ST BASET G cir BORY o 8ei BT ndased fine
al i pheat t cchésobotk, aandisotad maié91dal aﬂ@mnamyor talc,
temer i %‘oeféym‘}!) S‘&B%g&h”% F?% nagtsh%'u%%e’aslﬁagnesmm

ei t her ne or 1 n any eS|re 1 ONsS
neces@%ayate[@OS@@l@hempatyarethanélehagtadlpH@§%§(ﬁarboxyllc

the ioventipn ll?éf' a§%ﬁ>h§£§&t8 ¥ofiBhar a?'nld' Ly 1ard wanes at

washi n astn n1n|na areas o rinning
dyed® mﬁ@m@ff—‘@pay@éurﬁ 20¢<hi %édpﬁéﬁlflféélswaﬁ]ﬁi mldde&‘hylene:

dyeab] end i b§I§neA§ra§hdhﬁy 9&@@%@ Eohensatthene Y Reessary.
ment i oned icly known ~polyam de fibers, including

not abl y nQ&%% 36 fibers and nylon 66 fibers. [0034]

25 The pOTN@dﬁ %ﬁ?e@héﬁé'élEbEQESfQEe&@edﬂ“ﬂﬂg|ﬂHVent10n has
even in, nmxe rics with. non-acidic dyeable fibers

havesﬁ%%SE%%%oﬁﬁl6?%ﬂ5aB%BbEVtPBQ yashdndadiegitaiess, ‘and
dyeatl @imi1 befrsak nomeghodsinger @hen bgedexanpl ecidic dyes in

non- acldl fabrlcs with acidic dyeable fibers. As acidic
dyeable fibers there may be mentioned publicly known
polyamide fibers, including notably nyion 6 fibers and
nylon 66 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
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dyeabl e fibers are first dyed with a di sperse dye or
the 30 like and then the pol yurethane el astic fibers
are dyed with an acidic dye, and they therefore
exhibit miniml areas of grinniRg and satisfactory
fastness so that superior mxed fabrics are obtained.
Known polyester fibers may be nentioned as non-acidic
dyeabf eS¢t o@rgitBguhapyniyralselpe GeEE LTSt Ui

Wi t ha@ehhﬁlegamétal ﬁaydﬁéeﬂéhﬁgoﬁédt RQ tRW=R0F8 Hfr USRich as
and the t forns fi nenesses of the other

pes
mat e??%?%x me§ib& aﬁBPipﬁPﬁt BEJPs FHPISFEYOSd WitITRe ravon.
any pectatsl asyoesthdcthensikAs exanples there nay be
menti oned natural fibers such as cotton, silk, wool
and henp, cupra rayon, viscose rayon, acetate rayon
and the | [KeAMBLEEKAVPLES] [0035] The present
i nvention # now be explained in further detai
t hr ough the oﬂlomﬁng exanples, with the 10
understanﬂhagprhaenthéseeekanplwil&reoMnbeoewaﬁained in

' ' mf@HP{S Ofellg g?{g? h}ﬂ”tglh%?ﬁ%\%ﬁ 6d Vali9s d " with the

exanpl es were | oW n
neaswdﬁgstm@h@@sth@n) tEeaBuagampl@s prst inamederdng

Bl ue; {m vl uevangdn %ﬁesiﬁbghegoﬁegr?ﬁe ﬁe%%ﬁ%éﬁwﬁgﬂhes in the

circular knitting machine (M
Sels%&%TE%e%.EeFﬁcﬁ?t%8@1§€ﬁahﬁsPhﬂaioéééwlnﬁbW@ﬁﬁﬂﬁﬂ?g
a baserksisted fabric fromtest fibers. The bare

knitted fabrlc of the test fibers was wei ghed out to
20 1.2 g. p%Y?%H?HéOFlBErPRﬁFf%é&nﬁéﬁﬁpﬁ'ﬁ%§e L Value and

prep@t&ih1M§|@@gf@@f M RACOSMO (nylon 6) (56 dT/17
filanment) f|Iafe is by Tora
ba

ni 1100 154 Bt GORNFT PEOL POk EAPA Bectigre. (ogEL CR-C
Ci r coy akoikai Kikay sachakejbMdeb-INch, bﬁsmoek&astm was used
wel ghod S5es 4 2R et le . FaPTRE: fRAM Lagt dopees- TR
and b&mﬁpkmybhedefébbec of the test flbers was weighed out to
1.2 g. A polyamide fiber knitted fabric was prepared
using four MIRACOSMO {(nylon 6) {56 dT/17 filament) u
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 Seisakuijo,
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 AZ2R, product of DyStar),
0.6% owf of a level dyeing agent (SeraGal N-FS, product
of DyStar), 4.0% owf of ammonium sulfate, and a ligquor 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 LO803 was used as an added white fabric. The Blue L
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knitted fabric were scoured at 80C x 20 m nutes and

then subjected to dyeing treatnent for 60 m nutes at

90C in the sane bath under conditions with 1% owf of

an acidic 30 half-mlIling dye (Tehor BLUE A2R, product

of DyStar), 0.6%owf of a | evel dyeing agent (SeraGal

N-FS, product of DyStar), 4.0% owf of a

sul %R E9€ anf %n|?aﬁo?r&85 aaea§éraﬁﬁoaoﬁnggsénlﬁo&aarlc' was

35 Trh@aﬁlyﬁddtﬁ§lnﬁl bespbateakncbled-Hilfifiecenae meter (SQ-
Iaun d acco n JIS L 844 lon.cenfordi ng
T8 B5S0EL "5 B San DRHARA i S BARS. Chha” Led-)

BIueALlewdﬁ Lvableeoisapraiferdeded indipld ings aa state of

t ube fa wa N D

col ciSat FekLe oy v PR B0 MR AR SR S e
Denséoklud hedseetesdtng, tot dIp. L0ﬂ0|5ovv@r8l|99v@| @ghestfel scale
prefﬁéfeéh 'Qﬁé?ﬂihggdé %&@tef95m55deeaq@th@ﬂ@1nlng to 1 =
St ai ni ng e add mﬁlte bric was eval uat ed
accc¢@¥hgst@10}§9L0865h19§ﬁﬁglavel|é@epn9£%n¥eq<ﬁiWQﬁalt
stai phagcdegseeeskr @81 ar=skhghtingtaining to 1 = dark
staining. A higher level is preférred since it

i ndi cat es P%ég col or staining. 10 [0037] (2)

Measur eneqp) ofed¥erBflefitt 65 dibtiay preeissel y wei ghi ng

out - apprOX|nateI 400 of SOWbdlneth Iacetan1de
sol Ut | on BFCERePHEFYREN YieRoR i i PHTRE “SEr ey, 400 mg of
it MQSSG%S@Dh&ﬁﬂylﬂcéﬁaﬂhd@fs&iudh@&tbﬁlwhaﬁynh*meﬁﬂwith a

broqﬁ f ue, was ag a dndlc tor orlO I of
neutP% ?%ﬁf 8nSFFP?EPF8n %Atﬁag e §PddRorie 10 Tk ©
aci ddime¢hlapdbhcsobul dep eﬁdlﬁrumbhbholf@duanuﬂaﬂuaﬁdnas an

of thﬁdf”%QSrV%'“e?88£rgﬁﬁ %EOBOEX%%r 'ﬁ wityrer of

dyei ng si urethane i ber
was hﬁd:@thledlﬁr@qndhmeahaunﬂ sblpampmerﬂmhawmpl/L), for

”H'%&Qégﬁréﬁ HEtH defl;ihe bgﬁu%p M NG RPIRIo1 @ The
F 6@ | % nent a@P

t he am ne va Measur
meug%@mbaérgéedn@ué@usaKEﬁepgﬁtgram of polyurethane 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 molecular 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 o-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 L
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25 and nol ecul ar wei ght distribution: The polynmer wth
a mal eimde structure was adjusted to 1.0 ng/nL, and
the solution was used as a reagent for GPC
measurement. An el uent conprisi_nggliBr dissolved in

di net hyl acetam de to 10 mmol /L was used. 30 (Measuring
condi tions) Data processing: GPC-8020 by Tosoh Corp.
Col ums: DPabeTSKgel R&-M (7.8 nm x 30 cn) colums Oven

tomper at ucg;  B0C Bl UeBlcyl.Op

g%@n1n of
di met hyl acet am 0 ‘mmol /L 5 Li Br) Reagent anount:
200 L - 18003Peétector: Rl Calibration curve: PMVA

[0039] (4)4)eagHsareRbnel oreaehicts vaImaig P UAlen
After precisely weighing out approxi mately 400 ng of

a 50% di nBf h§rabEeaAtEeYsvrdONdAJoPUtheBFBIyHEa Wit 400 mg of

mel eanbde gt mdehyn8celkbhmids @b&%@hﬁ%ﬂdﬂﬁth% HolQfmer with a
dlnethglacetan1de and 100 L of phenyl |socyagﬁ}e was

addeB@ ?F’GFd?oSEFPFFPHG'aFtr ¥em Cemselasst &0 o’ M 1F

M nuf efet NoXhcelaftbaefl HRENADO ﬂﬁ%fa‘ﬁn@l%%ﬁncis%dyddeﬂge was
was continued at roon1tenperature for 10 mi nutes.

sol uRfeRdwasiehbfecedrirdnfedts FCCKaltiedP aLaAT LG cfrPr 10

W t hm@nub¥dr ocREQEi de- ARt Banak thahehi Was( @ddedidd )stirring
henol bl ue as the indicator for

u3|n§ bro

nmeasVfenehE bPU?HeaESrSﬁPnéeWEP&étﬁéﬁ §P£m Wﬁﬂ%ﬁﬁﬁ The

W t hedlut henr gast B\Aﬁaeaﬁbﬂeto Slfemfcﬁ:atlh&aamdz)ﬁ madnna-,lon with a
nmeasur t (0] t he

The e tot foEhoronthRanhin Sondiapiy s ot sl 5, \WHing
reacbrumphanne bmnbeab pae ghdﬂna&orpMﬂwﬁumaaﬂuﬂﬁment of the

calc%%ated az L dlfgeren%e % tmg@n th Qnﬁp qu_g actlve
val ug"nBastred hg?é 9L 5d] POLSf e A\ Sintt Shear
vi scasibhgs. ThEsnmastheasmied wsilug meBmmmedeﬂui(Z) is the

Visc?&?éfrof 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.

f0040]

{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

Rotation speed: 10 rpm

[0041]

(6) Measurement of breaking strength and elongation:

A tensile tester (Mcdel UTM-IITI 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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(RE105U by Toki Sangyo Co., Ltd.). 25 (Measuring

conditions) Tenperature: 30C Sanple volunme: 0.5 nL

Rotor: 3 x R14 Rotation speed: 10 rpm 30 [0041] (6)

Measur enent of breaking strength;gnd elongation: A

tensile tester (Mbdel UTMII1I1 100, trade nane of

Orientech Co., Ltd.) was used to neasure the tensile

breaki ng 5¢9€Abth and el ongation of a 5 cm sanple

length 35.9f ghepfesy.filament at a speed of 50

cm mn, under conditions of 20C, 65% humdity. - 19 -
[0042] (AN @kwh?nginghe RbkEUSRAgkE1ELAEG BATkAS | (P inch,

mach Negddfe] NGls uddddaygepayas1usetyf oF Rakalldt HG laments
of two test filanents 5 through a si %%Ie aperture at

a driEf¥oeIn 12 75 1RG4t APRELHYPoAt62( NIFRACOSKDL -groddd three
of Tr@f@d?(?@. (th%Qf:ﬁé,d%EkéaucEi b&f@lﬁl&:%lyw&be,_ut&ﬁ;@l.\/,\/i t96 dT/17
one rrure per 11 a nt, or para elln W a

oo et ts Pt boCE it bRy BPAT thr rogen dggent . for
fabrparaAiéetngcwithng total20oMm foties apkrtii®e80€o thepare a
fabric s, dyed. .[0043 Th ei ng was_car.tr.ied .out.
e e aa PREFY ¢ TMREOLE! BRI nE R O linutes at

treaggrent twas Griedipiitdfed. 60 minutes at 90C under

conditionﬁ @A?; h 1% owf of an 15 acidic half-mlling

dye (Telo 0 A2R, product of DyStar), 0.6% owf of

a | evel dyedngyagegtwbSecacalibdFSut pffeductvedighing 6 g of the
ni. um and a

Uy dbGH Eirbrer 1788, Sy B6Hd) L BeRRE e cdyed o0 out for

prodetm{dabes cat wase stuishesodthk ivhsUrl ty exaswredr an

Igr _éiggépgﬁlﬁgéfggigénégggzgeggnaBL%%akSRefgf%gﬂcflof
DyStar), 0.6% owf of a level dyeing agent (SeraGalN-FS,
product of DyStar), 4.0% owf of ammconium sulfate, and a
liquor to goods ratio of 1:50.

[0044]

The mixed dyed product (fabric) was stretched and
visually examined for grinning, which was judged on a
scale of level 1 to 4. Level 4 was assigned for
absclutely 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
polyvamide fibers, clearly distinguishing the polyurethane
elastic fibers, and level 1 was assigned for grinning
that clearly distinguished the polyurethane elastic
fibers, which were essentially undyed.

[0045]

{8) Spinning stability:

Dry spinning was performed with a single end
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absol utely no apparent difference in dyeing

concentration between the polyurethane elastic fibers

and pol yam de 25 fibers, |evel 3 was assigned for

sufficient dyeing of the polyurgghane el astic fibers

but with a slight difference in dyeing concentration
conpared to the polyam de fibers, |level 2 was

assi gpienn i og ma@hsﬁacabry dpénngnaf spisedpeify GOdt mymin and a

I fib but t f
' SF rt-EohGBREFAEPOR CompaPec { BoCRESBGF yAm o/ ! £ilament
f|befsber$earSpidhingngabshbnglnhedpébyuﬂemb@ae and

I f
Thar i ke P08, ofTnenFL Renten e e B AR K A i Pne
f|be¢51t&h1@h wer e essentlally undyed. 35 [0045] (8)

Spi nni ng ?ﬁ@@ihé£¥onDE¥1§€&EB%n9 was performed with a

single end - S |nn|ng ine at a spinning speed
of 800 m i nNanwain R&eakpPet enperature of 325C, to

produce 44. diLg bkameekaxki bers. Spinning was
conti nued for our, and_ eval uation was perforned

accordlngcfo fﬁeYFBPIBﬁFﬁ§SS criteria (Evaluation

criteria)p: As dle M3kB breakageakB: (hoad-wifmnkigaks C.

3-5 yarn Eéﬁ?é 10 D. 6 or nore yarn breaks

(non-spin ; [0046] (Exanple 1) After conbining 40

g of an isﬂbﬂmylénEjnaleic anhydri de alternating

copolyner a vera Iec | ar

about 60, DbbotI SpRk6A%g Ui Bfagrcs= oy s lpig

of d&ﬁhﬁ&tﬂd@nabtepyhaﬁngecapdly&@rgwaﬁh an average molecular

di met et am de, .t )t AR 20€

T ety BRb AT EEnE PEr ChYdusolRl, Dt Rl T CSY, reany,

at no3phkre oandiehhmlhmane@rbowlamh@@r@nﬁtﬂﬁng dfux

?Lel %é%%ﬁg#acegamlagtlkhggmggiu&gew%%n%%%&%% §€N50°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. The residual
volatile components were distilled off under reduced
pressure, and the obtained polymer was dissclved 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 1072 millimole equivalents. The
shear viscosity of the 50% dimethylacetamide solution 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.

[0047}

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

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

nitrogen gas stream at 60°C for a period of 90 minutes for



10

15

20

25

30

35

vol atil e conponents were distilled off under reduced
pressure, and the obtained pol yner was dissolved in

di met hyl acetam de to a 50% sol uti on. The obtai ned

pol ymer had a wei ght-average nol egular wei ght Mwv of

1.0 x 25 105, a nol ecul ar wei ght distribution Mv Mh of
2.7, an amne value of 3.64 mol/g and a reactive )
am néSEsHtIEm oo g entRe 1 et I3ae xpuepl wintri RpVéndg

eqUi%@dﬂ?éhaﬂ$3ﬁﬁﬁﬂﬁﬁ%ﬁ”ﬁ%%ﬁiéﬂd@f tge 50 polymer was then
di met hyl acet am de sol uti on was 1025£P|se. ﬁ¢?er
al | oY Shd S 1R GRS IR EHEE ANG5E/ 89 90PE20 days,

t he shersthyilseeidni dRsvdeasided t® #esddbut Pehsecapdepare a
V|rtuaI§§FQ%%%8!oratlo was observed. [0047] A

m xt & %;Qﬁeﬁéh%W%ﬁr%R&R?&@%ne ether gl ycol

wi th an avétagd nol ecul ar wei ght of 1800 and 312 g 35

of 4,4 -diphenyl net hane di.J soc te was_stjrred under .

a nitrogéi 63%t&%?bé%%ﬁo%ﬁk?qgggagﬁ%r?%degéygﬁneglamlne and
m nutes foorof- dAkthezetiren iro bhl@ig af pdt yedet hane

Pr EPRLYIR, NI Nery § ROCUANALE, ATOURS 2o DOLK NS be

prepol ymer “was then ~cool ed 10 room teiperat ur e an

2700 &g ogfemeditpstring auestrom yiee measo hddeen t ot dirgsol tenparature to

to p r; s i .
SGZEPR, D RO gl SLULLIL, i -

and v3srtogidly difetdddGmaiesea n(AFBT0 .g of dried
dinethyla%%kgghde, the solution was added to the 10

af orenment i oned “prepol ymer solution at room tenperature

to obt ai Widhpdhaumstlhansthrarepotsargrosghert i snlwkibnathere

Vi Sc%irjey rrﬁfxe%izqq OOQ‘{tS%e c!fg%? 15[,&9_1 lelygt%]%&bgion product as
pol yur et hane-urea pol ynmer sol ution there Wer e .
m xe@ PO WdPhidfican Hrsshiaty |aheoaeick 29 brapd cducychgpantadiene,

pp'y@qqi%E%noﬁr%%ﬂ¥lﬂ¥eﬂ*dﬂi#ﬁ”(ﬁE?Buct of Sumitomo Chemical
di cycl opentadi ene, 0.4 w% of Sumlizer GA-80

(prof@ct &fdsuni tloro "Oiefiloal — (henzetyiapod-Hryd brd, 6-
2- (2HikenZhemAropat 2419 phencl, 5.0 wt% of hydrotalcite
bi s(2- phenyl prgpan- 2-yl ) phenol , 5.0 wt % of .
hydrapgi&P e Wt% of the previously produced polymer with a
maleimide 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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20 and 1.0 wt % of the previously produced polyner wth

a maleimde structure (shear viscosity: 104 poise),

with respect to the polyurethane solid content, as a

spi nning stock solution. [0050]9-,25 Dry spinning was
performed with this spinning stock solution at a

spi nni ng speed of 800 mMmnmn and a_hot air tenperature

of IBWTiBipy oelue epahydrehane apbastirpéibersngngaiyylon 6

brea&@9§r§cﬁyér§ﬁsoaﬁge%Q§e§phﬂa'89e§t39h5|EHeW@%gree of
satisfactory. The tensi breaki ng strength of the 30

fi beFinaindoims i pvaappecd: ATRf eawﬁﬁaagf—fbang?ﬁ%tsa@re shown
| easin 401 N:=fDr 44dT elastic fibers is satisfactory

for prac%@&g% use. [0051] A bare knitted fabric of

t he obt ai blyurethane 35 elastic fibers was dyed

bl ue, and(themBlerez) val ue and staining degree after

| aundering were eval uat ed are shown'

ul t
Tabl e 1 SeIRKGRS KRt PRGEPRBrAc Adss TpB SaREr KOndl i ons
pol ytmm@ame etass i spinbéng andchybonu6iohi ber snv\@s:ample 1,

I d.th i nni :
o 0, PLEREL O EX0n S G BT BRRIER B BB i
Tamn@ﬂmlanQOSQ#uctExanpae 2)OSpthn|n@hﬂa§pé@mﬂ@sw§¢ability
Underad Ne. S0P COOEY LY OR o £8hB91ENB SaRERSPLAREAGEN, the

St OC uttr on as , excep
armlﬁﬂeu@fL adil ee oﬁn@fsthenp@gyﬁ@ﬁrﬁﬁt ﬁfaefo lﬁﬂmé’iemld@ and the

SUI Ued W & Vo8 % r Onif 7 J@Eesgbﬁmhﬁgeatﬁh'Ehbysaﬁ@Sn@nner as
satlsfactory he tenS| breaki ng strength, the Bl ue

L vaixamekel Lt ai %hl%geaéb%glaﬁt éﬁSPéEﬁdéf-‘?n&h&h’& tifle Table 1.
degr ee of[@@5mp|ng were eval uated in the sane manner

as Example 1. The evaluatlon results are shown in

Tabl e 1. (§§9T®b%3? (Exanpl e 3) Spi nning was performed
under thessam®i8@nWlati pe8formed 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
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usi ng the sanme spinning stock solution as in Exanple

1, except that the anmount of addition of the polyner

with a 20 nal eimde structure was 4.0 wt% The

spinning stability was satisfacéﬁry. The tensile

breaki ng strength, the Blue L value and stai ning

degree after |aundering and the degree of grinning

wer enayainadedsthuchersanesnafneittas SER@nplREN DrEp¢age

eval Yati PPefeSHhLS L ALCspARWANGNwh8PLE 1hht 145 uHdRedie. The
(Cbﬂgaratlve Exanpl e 1) Spinning was perfornmed under

t he 3hne kokdlvfoABdagtaERangl 82¥reexadpert Haundering and the
pol yaegrékt Br aghehgl AhdRerst EYal URE cWAS nad#ed sallRe manner as
tensjil e breaking streng;h, the 30 Bl.ue L val ye and ble 1
st ai FAGPYBgtee aPEeRV HﬁHéPPn§e§H&t§héred§éP&@(ﬁn Table 1.
grinning yweoeegval uated in the same manner as Exanple

1. The eval,uation results ate §homn in Table 1.

[ 0055] ( LPafrGdVexBRAMELS) °35 Spinning was

per f or redFohtlewihethamaecandi tieensibesi iy tHaeesdanelocument 9,
spi npin 0 S Lgnaas | I t .
the Mhoantt of aaaPpral 97 na- Boby Rty et Mg ipylamine
mal eamd de68t guofudémaabylBcatéei8ene whach begakaged in
occurred, and the spinnjn s.slightly unstable., The o
BIu:éfamgiﬁeganﬂeg?aFﬁWhégﬁggrEgea%ﬂéF%Fguﬁﬁﬁﬂ%iiﬁﬁﬁF at 50%C
the rdegtegoef ghinatngowvet ersval Ugbed LiAdkheasai®rogen
manner as 5 EX 1. The evaluation results are

anpl e
shovhtFRSHABFe 4nd Fbeseleptshparat v EoBranpidretlux at
Fol | py : - i L0, P u 9,
40 gP%?Q?ﬁgﬂﬁggg%gﬁghﬁf §8Q§§0%He @éﬁQEaQQQ WEEE#, and then a
diet%@%a@im@bhmb§cahﬁméde1@ogna1990o@ gf polymer with a

di mephyé agehant dey,crikehwWer g ripad e vt distielNeing of £
conbi ned, the m xture was stirred at 50C. for 1 hour

and Bee 100€l f8f L 1VRdAF L 4RIEPTRORFN-Ggen That FsStteres amine

and Lheboheabed faro810auEs Wbt B eld Yy aty; 183 10| ©

distilling off the gen rat ed wat er, and then a 15 50%

di metdiyi e benhd deabdl theoahefra vpSIOPHa ivas a40 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]
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15

mal ei m de structure was prepared without distilling

of f
am ne
equi val

t he resi dual

vol atil e conponents.

The reactive

content of the polynmer was 5.5 x 10-2 mllinvole

ents,

and the shear viscoshty was 140 poi se.

The 20 pol ymer was used for spinning under the sane
and the Blue L val ue and

condi ti

st ai ni ng degree

ons as Exanple 1,

after |aunderialyieand the degree of

grinni| BELEYe [ 2R eaths T Compl SCAEE | Comp.
shown {n Table 1. | When t he sol ut|i onswas| akl omgde:t.02 | Ex. 3
stand ff S5Gnief 2% days, £ he[shear V| scesiiy was A
550 polsetaniiegl orati on |and gelll i ng were observed.
[ Tabl e| 1Nvumb@d of Tlabl.e 1 Exanplxe |Exanpt ef Exanpl{es Gorp} 3.4 x
Conp. (emping &i@sg Exo?1 Ex.182* EY. B0'Spinning|AIATA A 107
C A s g er of B.3 x 616 x 1 3 x 04}9 x 3 4
x dyel ngBriakesa 10- 254 2| 16319 1Q- 154:6- 2| Fmfolf/ §y-4 | 541
Br eaki pi5498 8488y 52 5 5p 4 47 541 trengtth (cN)
Br eaki hg B74%61% 614 %623 5725626 eﬁbﬁgafrgﬁ3(ﬂo 572 626
Post - 3565§ﬁg§l$3 18 36 |aunderilng Bl ue| L val e
St ai ni | 2 —0—5 005301 degreer{tevelp
Gri nni 1gl§i%etgi,% 3530 b 0% 5| (level) [005f] “the|
resul t $p0fe Tablgiell show t hat the |pol yureft hane
Staining 4.5 4.5 4.0 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,

have excellent spinning stability,

with acidic dyes and superior fastness,

[Industrial Applicability]

[0058]

and therefore have high commercial value.

The polyurethane elastic fibers of the invention

sufficient dyeability

and therefore

clothing articles without grinning and with excellent

visual quality can be obtained from mixed fabrics

containing the polyurethane elastic fibers,

fibers can be supplied in a stable manner.

and the
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5 elastic fibers obtained according to the invention

exhi bited satisfactory dye affinity and fastness,

wi thout grinning, and therefore have hi gh commerci al

value. [Industrial Applicabilityp FO058] 10 The

pol yur et hane el astic fibers of the invention have

excel l ent spinning stability, sufficient dyeability

with acidic dyes and superi or s, and therefore
clothing artichesywrtbpdhegbilagitng #NGeWst kompsaldiery 0.2 wt%-
Vi su ¢ gugli%y can. be obtaiﬂed frgnmni ed fabrics 15 -
cont hg Phe? pBPyYPEE AL ePalRELF S § X AT Yife COMPTiSing
fi besis tasbbeysappl urdti reprebabkedmaynehe faA3 owing formula

CL ) I h | ic fib P 5
AN Jug 7 SHER08 61 LopbRISHE AP IR 30 Rt

conpfosmnba &RI) soBbeykéneRUni¢prepersenged.hystheight-chain

fol | owi I i ped Nt

oy ELDBABNN AuTLLR, 50008 IR BUETAS pay by e same
represeni Efarent 6agdr ahght rehapaenss br &nohed raliigiiterhain or
gr oUPr» Ale 2, 81 1(F§rgﬁéz Peh'éﬁ%p?ﬁ%? R1Qk ¢ fvfaqfu%“é)@%-w

each represents a CI_ rai ght ain or branche .

al kydfeepupyundaying acspudingvabudlst 1PG4s0 Ao fam glyeing of
| aungeg i Rg1 &cE95Hi PALLEOKALE EQB44 ALkl sd¥piRd fafe Kue
singl e-l oop tube-knit fabric with a specific blue

aci FFeldie, d¥Rd Radi RgVarst &i AfadraBgr 8893y i@ rRpds 3.5 or
or @reater on Aylen Fabries. H3 | -CH2- | CH3 (1)

CHCH O-CCzzz: ~O R2 R1 Ch N/ 1
: 3

|

—C—CH,—
==C Cx
0 \\N// o
RZ R!
~.
|
R® (I
2. Polyurethane elastic fibers according to claim

1, wherein the density of dyeing sites for the acidic dye
are at least 7.0 x 107° millimole equivalent and no

greater than 3.5 x 10! millimole egquivalent 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 polyurethane elastic



15 R3 (I'l) 2. Polyurethane elastic fibers according

to claiml1l, wherein the density of dyeing sites for

the acidic dye are at least 7.0 x 10-3 mllinole

equi valent and no greater than 3¢5_x 10-1 mllinole

equi val ent per gramof 20 fibers. 3. Pol yurethane

elastic fibers according to claim 1 or 2, wherein the

wei ghtbaveragecrdlegutar angi ght My eflaimge Indiceidragel another
St r ugd 1 £c CQPEabnikngipalkyner is 80, 000- 150,000, and

MV Mh (Mh_ = nunber - average nol ecul ar weight) 25 is no
greater than SASWlH?dAfﬁg%éa fepPreingnpri Silfgm™ 4, wherein
pol ytiet heher ehaslii€ dy28blki Bepsrageondipdd yetidiy Qner.

of clains_1 to 3 and _ another acidi.c dyeable E%% r. 5. ,
A mixed fabric®aBtBPdi hGPF bSc PRI AS e PO Y Z‘a“e elastic
ot hefila@i:siiba:cd@fﬁabh@ tobenyi lSna ﬁﬁlhktaﬁiidle fli ker 3 2r@ another
A mxed Lic GO i Si ol yurethane elastic fibers
acc&%oin%g%%l%néy%%éi%f?g?gfns 1 to 3 and anot her

non- aci di €. dyedbhexédbéabric Acpbxddnbabei cladeoredi ndrerein
to clgl r%@heW“x%S'-Qci§§§e§§92518°@188kd'i% dyedh@ster fiver.

fiber Ts a polyester



