,DESCRIEfICN A POLYURETHANEUREA ELASTIC FIBER
Field of the Invention 5 This invention rel ates
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solution USed in the ma acture ur et haneurea e asi#c fiber
tends to give rikasig of ltsd%%HQ¢%n%k%5%4CpBF?P%¥t§%§ (8F GEFELIBRY and
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in which polyurethaneurea elastic fiber is often used, an
improvement in the transparency of a polyurethaneurea
elastic fiber is required. To satisfy this requirement,
production of fine denier fiber is required. Moreo#er,

20 in order to improve the productivity, in relation to a
converting process, high-draft processing and high-speed
processing are required. To satisfy the above-mentioned
requirements, it is necessary that the breaking strength,
preferably the breaking strength together with the

25 elongation at break, of a polyurethaneurea elastic fiber

should be increased.

A polyurethaneurea solution used in the manufacture
of polyurethaneurea elastic fiber tends to give rise to
occurrences of partial gel (or gelation) and abrupt and

30 intense increase in viscosity due to the cohesion of hard
segments in the polymer whereby the shaping process
becomes unstable. Polyurethaneurea elastic fiber
prepared from such solution cannot exhibit either a high
breaking strength or a high elongation at break.

35 There have been several attempts to improve
polyurethaneurea fiber in its breaking strength and its

elongation at break. 1In connection with a technology for



el ongati on '‘at break. In connection with a technol ogy for
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caused by the cohesion of hard segnents in the pol y

solution, there are known, for instance, = 2 - Japanese

Publ i cati on (Kokoku) No.44-22113 5 and No. 45-10986.
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t he chain in splnnablllty, the resultant elastic fiber is improved
in its breaking strength and elongation at break.
However, it is to be noted that, since the breaking
strength described in the publication is 1 g/d at most,
20 the improvement in the strength is not large. 1In the
description of the publication, there is stated, "It is
well known that a compound such as a metal salt, an

alkali, an amine or the like prompts a formation of

gelated reaction product in a urethane reaction." This
25 statement discloses the necessity of the removal of these
compounds.

Further, Japanese Examined Patent Publication
(Kokoku) No. 45-10956 describes that objectives
pertaining mainly to the prevention of gel forming and
30 - the stabilization of a polyurethaneurea solution are
achieved by a method for chain extension of a prepolymer
solution in which a prescribed amount of a previously
added monofunctional amine is reacted before the chain
extension with the addition of a bifunctional amine is
35 carried out. Further, the method improves the strength
of the fiber by promoting suitable formation of
crosslinking or branching by side-reaction other than the
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No. 1-166476 describes a technology for improving an
antistatic property of a polyurethaneurea elastic fiber
in the course of converting by incorporating a metal salt
of sulfonic acid therein where propylenediamine (1, 2-

20 diaminopropane) is solely used as a bifunctional amine.
The known disclosure does not suggest the effect of the
sulfonate additive on the material properties of
polyurethane urea elastic fiber such as strength,
elongation, and the like.

25 According to a knowledge attained by the present
inventors, a polyurethaneurea making use of 1, 2-
diaminopropane as a bifunctional amine rather loses its
strength when the sulfonate is added.

- Disclosure of the invention

30 The object of the invention is to provide a
polyurethaneurea elastic fiber exhibiting a high breaking
strength and, preferably, a high breaking strength
together with an improved elongation at break.

It has been found by the inventors that a

35 polyurethaneurea elastic fiber is improved in breaking

strength and, furthermore, an elongation at break when a

specific sulfonate or sulfate is incorporated in a



polyurethaneurea elastic fiber exhibiting a high breakin

and, preferably, a high breaking strength togetherghls ea}h§é&§ﬁ

el ongati on at break. It has been found by the f"ll

35 pol yur et haneurea el astic fiber is inpréved in br eak gt h
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s
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and, 15 ) in a pre er¥£xg§eererbod nc%l?ﬁ ’raé%’r& 'g’(’?%ﬁg‘f?\ns seing ok
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met hod as follo such as a

20 t erm nat edxmwzrmn onmumrcwwryaasg ext digast b reac?@dcarbon with
an excess nol ar ameket of an organlc di i socyanat e conpound to

synt hesi ze an interne ate .¥ r fully terminated with isocyanate

groups; then, Fhé pol} a}’?ﬁ‘b‘?%cﬁ]ét%tﬁjblwr jacqEding 4 (e 25
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Sgpgt?g?ﬂg%g}pg arpda ?f@ﬂaox?%t ci)nacilmaenﬁtn,e a[ %J‘%l?%ufeeaklng strength
together with a high elongatlon at break.
A polyurethaneurea elastic fiber of the invention
can be produced, for example, by a method as follows:
a polymer diol such as a hydroxy groups-

20 terminated polyether diol or a polyester diol is reacted
with an excess molar amount of an organic diisocyanate
compound to synthesize an intermediate polymer fully
terminated with isocyanate groups; then,

the intermediate polymer is reacted with a

25 bifunctional diamine consisting of 75 mole % or more of
ethylenediamine and a monofunctional amine to produce a
polyurethaneurea; and

a solution of the polymer is spun to produce a
polyurethaneurea elastic fiber.

30 Besides the method mentioned above, other methods
for producing a polyurethaneurea elastic fiber, which can
be optionally employed, include a method in which
spinning is carried out while the above mentioned
intermediate polymer is reacted with a compound of a

35 bifunctional amine with the amino groups blocked, for
example, by ketone.

The above-mentioned specific sulfonate or sulfate
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pol ycar bonat e chmﬂmblnatlon of at least one klnd of dlcarboxyllc acid
such as sebacic acid, maleic acid, itaconic acid, adipic
acid, malonic acid and the like with at least one kind of
diol such as ethylene glycol, propylene glycol, 1, 4-

20 butane diol, 2, 3-butane diol, hexamethylene glycol,
diethylene glycol neopentyl glycol and the like; a
polycarbonate diol made from linear or branched alkylene
glycols containing 2 to 10 carbon atoms; those homo-
polymers or copolymers such as polycarbonate diol,

25 polyesterether diol, polyethercarbonate diol,
polyestercarbonate diol and the like. The number average
molecular weight of a polymer diol ranges from 500 to
10,000, preferably from 1,000 to 3,000.

When a polyurethaneurea fiber is produced via an

30 intermediate polymer with its both terminal end groups
fully isocyanated, the polyurethane is synthesized by
reacting the above-mentioned polymer diol with an excess
molar amount of an organic diisocyante. Examples of an
organic diisocyanate include diphenylmethane '

35 diisocyanate, toluene diisocyanate, cyclohexylene
diisocyanate, m- and p-phenylene diisocyanate, m- and p-
xylylene diisocyanate, tetrachloro-m, and p-xylylene
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of the constitute a urea portion and regulate the structure of

the hard segments. As in the case of ethylenediamine
where the two amino groups are narrowly spaced and where
no group having steric hindrance exists near the amino

20 groups, the polyurethaneurea attains the highest level of
heat resistance because the hydrogen bond force of the
hard segments reaches a maximum. On the other hand, it
is possible that the polymer tends to be gelated since
the cohesiveness is much increased. For the reasons set

25 forth above, a remarkable effect can be obtained when the
invention is applied to a polyurethaneurea of which the
cohesiveness is naturally great.

In the case where the use is made of 1, 2-

diaminopropane (1, 2-propylenediamine) as disclosed in

30 the aforesaid Japanese Unexamined Patent Publication
(Kokai) No. 7-166426, it has been observed that no
improvement in strength is effected even if the sulfate
is incorporated in the polymer of which the cohesiveness
of hard segment is basically weak, because the methyl

35 group, a functional group having steric hindrance, 1is
introduced into the molecule.

Examples of a bifunctional diamine which can be
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[1] 1% F@%i §$§§i¥$?ﬁgg £§ th% éééitive are the T?quunds
represented by the following general
formulae [I} - {III]:

R;S0,X [I]
R;ArS0,X [II]
20 R;0(R;)n SO;X [II1)

(in the formulae, R, represents a linear, branched or
cyclo-hydrocarbon group having carbon atoms ranging from
2 to 20; X represents an alkaline metal, alkaline earth
metal, ammonium or organic ammonium; Ar represents

25 benzene nucleus; R, represents ethylene oxide and/or
propylene oxide; and n represents an integer of from 1 to
10.)

The sulfates compound which are incorporated in the

polyurethaneurea as the additive are the compounds

30 represented by the following general formulae [IV]} - [V]:
R;S0O5X [IV]
RjO(Rz)n SO3X vl

(in the formulae, R, represents a linear, branched or
cyclo-hydrocarbon group having carbon atoms ranging from
35 2 to 20; X represents an alkaline metal, alkaline earth

metal, ammonium or organic ammonium; Ar represents
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[1V] %)érr]O(R[e-rr])[err] SAerr] X [V] (in
the fornul ae, R err] Imeprhesdriighta dfi ey end-anehgttoperties of a

cycl o-hydrgcarb elile} ' car .af r i fr.om 3 Q 20; X
repr esent sgan a;iilg)allq’ir ne r}rieét%ta%u%gl %égl%nr{é%e%@%d]%r% ta]lnﬂ,e }nrr?ocrﬁzsustrﬁ%oq
organi c annnniumenﬁoﬂmﬁw%%éﬁi§he elastic fiber, a preferred compound is §

benzepme s SeprZentid &3 Hotnihdy Ifane wi@ezt]g.nd/ or

propyl ene oxide; and _n répresents an integer of from 10) .

In the light of the &fid*tiSe GOMBRMICISe&SofeRTeFentesh By FANRHFur ea el astic
fi b;ar ang texti fermuleesgiIng- [V}, e&%ﬁufpllbl@%@gagfli;rﬁ%@: &S&drﬂbﬁé&?fn a
preferre onmpound 4. one _as represent or a.l]l or [IV].

In the colrr?:)oundg ygd 1?3661¥g§gﬁtag§>05’yg§g}} rélncqu%es *r&%ﬂ el%lo}he-xy[l\fj ,\’/1]"
exanpl es of a | iogéyl, bBserokéylor ntdecylcydisiodeydr,omatllammrydr,oudsalaclydes
n-hexyl, isohexyl pno3istvl -ggh%&” 1.99- OGt ¥ - d et 0decl e N auryl,
i sol aul ylI, ) nyﬁyrigiilf 'S nﬁf[??il% %? g?jl?%¥§gb§§]I% n-§P% %ﬂ,

i sostearyl and tREStEREYIASDd $hgeldkgi-n Pst Pogddedchain introgeced in
above- ment i oned thkdapesebaRn@i8HBd h8rbBhTBENC grdtplo the Ant?0AURELidn| EW
nonlonlcb{%nctlo%al groups uch as, = hydr oxyl _group, hal ogen group is
justifiabtd. O ON% OTyReASHURBBAOBCcARBE LaPats IEONPS F8GT A%a

hydr ocar bon grohgdirexglogrbeps, hahegencgibapnds juetifiable.

When number of carbon atoms contained in a
hydrocarbon group is 5 or less, these compounds are
likely, for some reason related to the composition of the

20 copolymer and/or the spinning conditions, to bleed out
over the surface of yarn, and the resulting yarn may
create an inconvenience owing to occurrence of tailings
during a converting processing such as weaving and
knitting. When the number of carbon atoms exceeds 21,

25 the compounds decrease in their solubility in the solvent
making up a polyurethaneurea spinning dope whereby the
compounds may lack a uniform dispersion in a yarn; hence
an improvement in the tensile properties cannot be
ensured.

3G As alkaline metal or alkaline earth metal, lithium,
sodium, potassium, magnesium, calcium can be used.

The organic ammonium is an organic ammonium composed
of an organic amine compound represented by the formula
[VI] or organic ammonium composed of a basic nitrogen-

35 containing heterocyclic compound.

NHn (R3)4~n [VI ]



*likely, for sonme reason related to the conposition of &n
and/ or the spinning conditions, to bl eed out over it
yarn, and the resulting yarn may create an inconv
occurrence of tailings during a conVe?tTng proces i :
and knitting. Wen the number of carbon atons exceeds 21, 25 t he
conpounds decre t I in t g so v.ent p a
poIyurethaneuregfgp#ﬁ%iﬁgfﬂ%%% nh EFEnts %ﬁﬂﬁﬁﬁﬂuﬁfﬁégiﬁd] <
uniforn1dispers¢zmﬂim eaqumt1MemmE&eus, cyrloapipheienbuchetsp tenS|Ie

properties can %H&Hﬁ t
al kaline earth t ?baf % &E ﬁi@%P{Xhh¥F€§%§#%§$ ﬁgpﬁgsﬂéﬁgﬁgalcium
can be used. €arbon atome FARGHIE 6mmmn1uh@|k8amn@r@ah$kr%ﬂ%@h$uﬂ$

conposed s pﬁt@geiargﬂnfﬁo@rﬁn&, pmpﬁund repr esent ed by the formul a
[VIT or organic anmppi um conp asi c nitrogen- ai ni ng

t
het erocycl i ¢ compou amples of ¢ ?%ﬁ%&??(?%%ﬂ?ﬂﬁT%ﬁ?ﬁe *as £85I O¥RA ]
(in the formul amnrﬁiﬂetlepl emeinies, ad imdrarl aiedchediméthyl amimgglic
(aromati c nucl ti cl.eus ocarbon group or
hydr oxy- hydrocggl%ﬁggaﬁgﬂ##gl éié%hylam%ﬂﬁ1)?F%ﬁ%ﬁ%ﬁ?%ﬁ@?hg from1 to 18
and n represemﬂpnnethhnolammngywdxﬁtﬁannﬂdmineJitgLethanolamlnéyanples of

the am nggare gRiywes Q%?: nanet di met hyl am ne,
trimethyl am ne, %noet noepylcﬁ Jf'f?;‘l g{r%ergy gfmrﬁlﬁ‘? am ne,
nDnoethanoIamlﬁP“QR¥RPﬁﬁRﬂ%ﬂﬁ%ﬁy dinrapanmlaming, B0l PropARbIBHYE ani ne,

di propyl am ne, ﬁdﬂdﬁﬂﬁ&déﬁﬂﬂé# dibuty VENIHY ORANGLANY Ndnil Pr opanol am ne,
tri propanol an ne, dlbutylan1ne tributy] am ne,

0 utyI mne,
monobut anol ani &SR ?ﬁ?ﬁﬁ%ﬁg% QQQﬁR%%ﬁﬂ%ﬂﬁqmFrl ut a“?ﬁﬁﬁ%ﬁﬁylan1ne
di octyl am ne, tmonnnqﬂyﬂammneJfﬁlocﬁymumxﬁéuuﬂﬁﬁbduyl&hinéanolan1ne

trioctangkam n%onooctam%egylf‘ ocncednoq.aomr}_er{yl %”%f‘oectar{éféh?‘}}’é am ne,

monophenylamine, dlphenylamlne, triphenylamine,

monocyclohexylamine, dicyclohexylamine,
tricyclohexylamine, monolaurylamine, dilaurylamine,
monostearylamine, distearylamine and the like. The basic
20 nitrogen-containing heterocyclic compounds include
piperidine, pyrrole, pyridine, 1, S-diazabicycloc [5. 4.
0] undecene-5.
A polyurethaneurea elastic fiber incorporated with
sulfonate or sulfate in which X is alkaline metal or
25 alkaline earth metal exhibits a high breaking strength,
ailthough much increased elongation at break is not
observed.
A polyurethaneurea elastic fiber incorporated with
sulfonate or sulfate in which X is an ammonium or an
30 organic ammonium is especially preferable because the
elastic fiber exhibits a high breaking strength together
with a high elongation at break.
As to the reason why such high breaking strength is
attainable, it may be postulated that either a uniform
35 domain of finely dispersed hard segments is formed by the

occurrence of a disordered intramolecular or a



* monocycl ohexyl am ne, dicycl ohexyl am ne, tricycl ohex 188 Been Replaced
nonol auryl am ne, dil auryl am ne, nonost ear yl am ne, di% d
the like. The basic 20 ni t rogen-contai ni.ng heterocyclic
i ncl ude pi peri di ne, pyrrole, pyridrnép I, 5-diazabicyclo [5. 4.

0] undecene-5. A pol yur et haneurea el astic fiber incorporated

wth sul fonat e S t.e in which X is.alkaline { al .

al kal i ne earth %Fmée)j;(%(f%il%é rg(#ﬁ%erb(r:%%{kﬂi n‘él@tur%n%}tl%,ﬁré sgé"%’lﬁ%u‘b Huch
i ncreased el ongdué oro athérimtorporation of abselfemate or sulfate\

pol yur et haneur el 880 chdd ity 4 iRy S A Hinctiona PULANS Sudl s4l fate

in which X is an anmonium o [ gani ¢ ammoni um i s~ especially
preferabl e becaikfemic or sukieriq O¥URy X HFMAE sthe reHteaiehy

ﬂ\r ength tso\?\,ﬁt k@t&e%gehtichél\.l'blf ?ﬂﬁl@'ﬁ?ﬁtééﬁlﬂ&it@rﬁé{%uppﬁssed tdueASt%O
e reason why suc reakjing strength is attainable, it.my be
postul at ed t hatth# t?f%‘#‘g%t’tﬂﬁ f%é rﬁg‘%éace RRER RE f}??l’é‘?& ys%‘?’g?f(’-fr%e"&hh‘g?d
segnents is forreshbys tHiom the m&lm@mfoiioﬂiéwmmﬁmwnrmihﬁaﬂar
or a . - : i cul ar
hydr ogen bond ISt nt}fel?'nel’?'ntaerlbfasceegr%aenttw%enrll tthe h"Mdoluaém% os?ﬂ_:e éll% oérygéos?aéf{% on
of a sul fonat e Whatsutieiteohesion affudturdad npregstanghginibfprm{sired onal
Of oup SUGh aS hard SUrdHES B R TGS O LS A dbeLeONaST N Y. 5

energetically unstabl e hard segnments 1s suppressed due to t
reduction of surface® iRMBALOh A Eanpehidr vithbipte suitallg (£0% (iR t he
coordi nati on ofaidiee tbridit@lchOrisUldcit ©.05 to PAY pdiers Merdatghibet ween

Lhe hard and soLi SIS & co 1,0 hked 6y SRUEBIEN RYSH APl 0
spinning. 0.1 to A dbparts My seeifgitatin ar06 dxte syivaldle fof a he
04, DAL SRR A 0, A RO 1qpe HEFLTI Y 01,
100 parts by wel i pArts by weight, the obtained elastic fiber cannot
exhibit a high breaking strength. When the content
exceeds 5.0 parts by weight, a remarkable increase in
breaking strength of the obtained elastic fiber cannot be
20 observed. When the content exceeds 5.0 parts by weight,
a remarkable increase in breaking strength of elastic
fiber cannot be attained, and the content is not
preferable because a part of the incorporated salt bleeds
out over the surface of the yarn so that the
25 processability of the yarn tends to be deteriorated.
It is allowable that the polyurethaneurea elastic
fiber incorporated with the above-mentioned salt additive
is compounded further with a stabilizing agent such as a
known anti-oxidation agent, a discoloration preventive
30 agent, an ultraviolet absorbing agent and the like, such
additives as pigments like titanium oxide, mildew-
proofing agent and the like and fillers. TFurther a
finish o0il and lubricant such as metal stearate and the
like can be applied to the fiber. XKind of finish oil is
35 not limitative. However, preferred finish oils are
dimethylsiloxane, a modified polysiloxane with an
introduction of amino group, vinyl group, €poxy group and



‘15 - polyurethaneurea. —Wien the content is |ess than 1hmsn&¢ﬁ& 1

wei ght, the obtained elastic fiber cannot exhibit a

strength. Wien the content exceeds 5.0 parts by melg

i ncrease in breaki ng strength of the bbtained el asti r cannot e
20 observed. Wen the content exceeds 5.0 parts by melght

remar kabl e i ncr gse H% bregglnﬁﬁstre th of elastic fi ber cannot be
attained, and th8cdiEEne neral”odlat or apl e because a part of the

i ncorporated salt b|€eﬂstltutedOHB meart i bheds aboxes mhetbmhymnmthanbhabathe
25 processabl @ ﬂg Xﬁb@n&?@%le&ngit%e%%f %b é%%ed breah}%?\m thls

al | owabl e t hat t ﬁgrethaneurea e I'ncorporate
t he above- nent|§ﬁ§§n§§ t agdepmpaged withi @ b@n&@u@@é&uﬁeﬁhh@ﬁGWE@h a

stabil i zi ng ageahag¥gh %ibér, and k’:%‘f’@rﬁﬁh? aXh%fak%ga%%n h
di scol oration preventlve an ultravi ol et absorbln% a ent and

the like, such enac&&ﬁﬂt??e% ésggﬁgnﬂﬁF§ prR&srabdxi dm78xod

proofing agent &mdetbarhlhavaﬂé Elthge&neEﬂrbhehb@ut 20 dbhﬂb&b'0I| and

| ub h d h
Fber R na ol PRxBEHREIBLES" 8h8:8 g, 1B, deraripnatiinelce o Roatirhogt

finish oils arebreak wdthethybsfhbkamethe fabeki edhpbliysi haxaeiengathoan
i ntroductjgn of ﬁa"]sag%%euaor&' n&lfeﬁr 85 Sg%xraroup and

e and nera

- 11 - Constituted as
ment i oned aboveBE-~ PIONe i nvention exhibits

an increased breaklnghe 1nveﬁ£i§ﬁgig é§p§9gﬂéaegn“h59eadﬁﬂgﬁﬂ by way of
polyurethaneurea 5 el astic fiber, preferably a bre strength

aki
(tenacity) of 1! BegF811%+egpF§P@Péﬁﬁy 1T1798@/ axe#spaalOHS: hoWPﬁSrya re
havi ng a thi cknees mhdabodt 12flidether $cope of theventbakesa. there is no

exhi bi {5 5h ol ongat | R 1610 RERt aEKophTS FERA. PEVRRLELO%, SErRakeRs °°' pegr

MODE FOR CARRYIﬁEIéEUtHFEnthEhﬂvéhuon at breakThgerﬁvmﬁasgnedsagxgpécned

in more detail RByqwRYr@iative humidity 65% using a tensile tester (Type
UTM-111-100 available from Toyo Boldwin Corp.). The
measurement was carried out by setting a test yarn of

20 which the initial length was set 50 mm, and followed by

stretching the test yarn at an elongation speed of
500 mm/min. until it broke to obtain the breaking
strength (unit: g) and the elongation (the elongation to
an original length, unit: %).
25 Example 1
1,000 parts by weight of a polytetramethylene glycol
(hereinafter called PTMG) having a number average
molecular weight of 1,800 and 220 parts by weight of 4,
4’-diphenylmethane diisocyanate (hereinafter called MDI)
30 were reacted at 65°C in a nitrogen atmosphere for one
hour while stirring the reactant to obtain an isocyanate-
terminated intermediate polymer, and then a dried DMAc.
was added to a concentration of 60%.
Then, a DMAc solution containing 18.3 parts by
35 weight of ethylenediamine (hereinafter called EDA} and
3.4 parts by weight of diethylamine (hereinafter called
DEA} was added to the intermediate polymer under vigorous



the -foll owi ng Exanpl es. These expl anati ons, however, are This Sheet Had Beg!

limt the scope of the invention. 15 The rudlnentad

properties (breaking strength and el ongati on at brea

at 20[err]C under relative humdity /6n3|ng a tenS|

UTM 111- 100 avail abl e frontToyo Bol dwi n Corp.). The neasurenent mas

carried out by set, pLasn of 2 0 inal

set 50 mm and F@F%Sﬁggnb§ algtFepggyﬁéeWﬂa%?gggg ﬁ%g? gL e ongatlon

speed of . ﬁaﬁlmg1a|nongnnttatuobroﬁeabgu@bﬁéﬁanhyebgéékung

Tengt b unit: o 2520 tHS ShEYaThbARibha SHIRAALRGHR was aded O 1O

a pol yt et ramet hfl- én@agltﬁcblY we:.ght( Rér épﬁmneula@amle&uﬁfm)e R&vi®hg a nunber

aver age 5  MheFdnAteVBirdBL1%hte: é@ﬁp@ﬁﬂdee(i)p@ht aol@y paRitghbyoiwed ght
dlphenylnethane di i socyanate % ereinafter Ilegh %%ﬁp 10er 8 reacted

at 65[err] C in 2inthLo§EAYEEKOSp EpéeﬂBPnGAX' &t PE- I Mg t he

reactant to obt gionidncontentnatiere addedte%nbgahedngteﬁnadw@mdqmﬂapngn
and then a dried

ded .t f %
Then, o DVAC SoPFONBREABALE: Rind 1509 Rar PRchy Loponeaniefer arph
ethylenedlantnelghbmayﬂ&heehawahged EDAPcaﬂdr weighg. @fpabpytbﬁ | Gift 38

diethylange (Neheliahlieheidhl 8Gent andPbaketPdnadhed pod yes icne@lliadi at e

pol ymer under vi go 12
agitation to obFQWﬁeatpémﬁupeﬁﬁah@UW@&?bﬁlﬁﬁlﬁg(adﬁgdroxY“3ha§’ﬁﬁs (@

concent rat i on- of-aliaue 33 ¥ehy I3l Bhbnyl) -28- benz&xﬁh@o&bowe- a@nt i oned
spi nni ng dope was  added

S d| I sul fate
s a5 sulfoNdtEasolEtt %éoegﬁgauﬁ&ep , verd sy 18 WPedtra of
t he pol yner. Subpdamdniy yompasddion hhelpqlﬁnebncentratugm iof adoudnt35¥ner e

added 1@6£¥ welghtW%f 2+C condensat i on- pol yneri.zate of p-cresol,
di cycl opent adi en &g i sobutyl epe having a nol ecul ar wei ght of about
2300 as an The solution was fed to a dry spinning machine and
was spun at a winding speed of 800 m/min. to obtain a
polyurethaneurea elastic fiber having a thickness of
20-denier/2-filament. The physical properties of the
20 yarn are given in Table 1.
Examples 2 - 9
Spinning dopes were prepared in accordance with the
method as in Example 1 except that the following
sulfonate or sulfate compounds (2) - (8) in place of
25 compound (1) was added to the above-mentioned
polyurethaneurea spinning dope.
Sodium hexyl sulfate (2)
Sodium cetyl sulfate (3)
Sodium stearyl sulfate (4)
30 Sodium laurylpolyoxyethylene (6) sulfate (5)
Sodium laurylpolyoxyethylene (13) sulfate (6)
Sodium lauryl benzene sulfonate (7)
Sodium 1, 3, 5, 7;tetramethyl octyl
benzene sulfonate ' (8)
35 The spinning dopes were heat-shaped by the same

method as that in Example 1 using a dry spinning machine

to obtain a polyurethaneurea elastic fiber having a



10 antI-OXI dation agent and based on the polyneric solidy ]gégg
and 0.5% by wei ght of 2-(2-hydroxy-3, 5-bis ([err], zyl)
phenyl) -2H benzotriazole as an ul travj ol et absor bi MEHM ll
added to prepare a spi nni ng corrposﬁlje’ﬁ Thaving a co

about 35% 15 by wei ght. The solution was fed to a dry

spi nni ng machin _SRun_at ndi ng speed of 800 mn. to
obtain a ghﬁeg?gf ﬁgﬁgéaagPagffé FW%EPeHQV|n§g§ PAYERF8Ss of
20-deni er/ 2= fllﬁﬁﬁﬁ?rt¥ﬁ§ phytheayapnopeet géseof ihh®aBle 1.yarn are given

LpegZPLS %n accordancomgééagheé ﬁxamgle ¢ od as |§pégghg?edipgic2ﬁ:ethat
the fol |l ow ng gﬁ??BﬁaFéaBrtEﬁlFé@étéBﬁp6§nH§e(Q?OVetB?thopedce of 25

conpound (51) wasuhfidedtéoothsubbave- Gﬁﬂbbﬁﬂﬁdls omitPelyuset haneur ea

spi nni ng dope. m_he
Sghluhlgetyp SUP?lYurethanéQQég efaé% glﬂer(§7s prepared b%oﬁ?ﬁn?%?@aﬁy?

sul fate method as that %n)Esﬂmple 1. Bodi splhainyg| gopgonyst hghene

(6) sulfate  sh&ped using a dfgdié %xkggﬁygéYgﬁgygene (13) sulfate
(6) So lum | auryl be (7)
Sodium 1, 3, 5,P9+ Y%E?%@E%?N¢e®c%¥¢5tlc fiber haeingne thitknase of

(8) 35 10 ﬂwmuéﬁ&éwvzmm£K&ﬁ§hﬂW%é&$W3%t§ﬂ@%§d bwhéhggfég@a et hod

as that in Exa ry spinnin

|
pol yur et haneurgr%?%@f}%s f‘?ge?h?\aﬁ)i’%lfae yarn are given in Table

- 13 - t hi ckness of 20-denier/ 2pdhianent. The physi cal
properties of the yarn are given in Table 1. Conparative
Exanmpl e 1 Exceft chdiptunk Ne 1adSE LML O Tﬂh‘?s@?ﬁv OB L ONGE .
sul fonate or suj fate conpoynd is omf R6unta ago Y § ﬁaneurea el aptic
fi ber was prepared by the dane
Breaking Elongation
! strength at break
15 Unit Part by g b4
weight based
on polymer
Example 1 1 0.500 43.0 630
Example 2 2 0.333 43.7 629
Example 3 3 0.597 36.9 641
Example & 4 0.646 33.4 656
20 Example 5 5 0.958 44,5 604
Example 6 6 1.493 44 .4 628
Example 7 7 0.604 41.8 644
Example 8 8 0.604 40.3 656
Comparative - - 27.5 613
25 Example 1

In Examples 2 - 8, as shown in Table 1, the
compounds were added so that the molar value of the
respective compounds was equal to that of compound (1) in

30 Example 1. In comparison with Comparative Example 1, the
polyurethaneurea elastic fibers prepared by dry spinning
a spinning dope incorporated with a metallic sulfonate or
sulfate of a metal like sodium having a small ionic
radius as the cation exhibits a high breaking strength



“method as that in Exanple 1. The spinning dope was heat - - __shaped

using a dry spinning machi ne and a pol yur et handhip gheetd r
havi ng a thickness of 10 20-denier/2-fil anent were oEN

physi cal properties of the obtained ¥&rn are gle-‘ 1L

Table 1 Conmpound Incorporated Physi cal properties
of .anount as .

Br eaki ng EIoﬁ&&Pi&Hough the fl%ers do not efil lt ayremarkable strength
at break 15 indrease in elongation. Part by g Z

wei ght based _ on pol ymer Example 1

1 0. 500 Exgopges 9 - 12, Exampl e 2 2 0. 333
43. 7 629 In apgg¥deacs with 3he methog 3@7Example dg. ¢he

Eﬁ; e 5 5 ExaEBb%e4ment60ﬁed polyuQe@ﬁ@neurea s%%gﬁlng dope@5@e%@|e 6

6 P 1. 493 incorpoxatgd therelgzglth the fg%&ﬁmygg7sulfonpte E@ 0. 604
41.8 644sulfate cbupoRhds8(9) - §32) to p@e@@%e a spinfing dope.

656 Conpar at i,ve 613 25

Exampl e 1 1 IR E%g%ﬁPéSYElo §5-a4 sﬁdwﬁnpﬁi?gﬂﬁé 1, the

conpounds were addedlsuoxyBasuillfieteol ar val ue of the resQ@Qtive

conmpounds;gvas equal r&ﬁ?hlg§ ﬁQﬁE9¥ngug%Etbn 30 Exanpl e /%

conparison with Cbnpa ative polyurethanéur a elastlc
fibers prepared by dM9n§§thMﬂﬁ§lne laugydpsndifagedope i ncor pdddded with a

netal lic sulfonate Opjethylamihbatgueiiasi®kakel i ke sodi um haybng a snl

i oni ¢ radi us as the. c on exhibits a h breaki ng str th
- 14 - even tWS&SﬁhYﬁémFPSeﬂéuﬂﬁlnSPlgﬁgﬁblt a renarkd ng
i ncrease in el ongati monoethanolamine lauryl sulfate (14)
15 Diethanolamine lauryl sulfate ;. (15)
Triethanolamine octyl sulfate (16)
Triethanolamine lauryl sulfate (1%)
Triethanolamine cetyl sulfate (18)
Triethanolamine stearyl sulfate (19)
20 Triethylamine 2-propylpentyl sulfate (20)
Triethylamine 2-hexyldecanyl sulfate (21)

Triethanolamine 2-~hexyldecanyl sulfate (22)
Triethanoclamine 2-heptylundecanyl

sulfate {23)
25 Triethylamine 1, 3, 5, 7
-tetramethyloctyl sulfate (24)
Triethanolamine 1, 3, 5, 7
~tetramethyloctyl sulfate (25)
Triethylamine 1, 3, 5, 7
30 -tetramethyloctyl benzene sulfonate (26}
Triethanolamine 1, 3, 5, 7
-tetramethyloctyl benzene sulfate {(27)
Triethanolamine myristylpolyoxyethylene
(5) sulfate (28}
35 Triethanolamine cetylpolyoxyethylene
(5) sulfate {29)

Triethanolamine stearylpolyoxyethylene



Exanples 9 - 12 I n accordance with the nmethod in Exanple 1, the
5 above- menti oned pol yur et haneur ea spi nni ng dopes &WH”B““RG laced

i ncorporated therein with the foll ow ng suI fonate or ml
conpounds (9) - (32) to prepare a spinni ng ope

5-Di azabicyclo [5. 4. 0] undethane | auryl sul fat e '
(9) 10 Pyridini um. ryl sulfate (10)
Monoet hyl am ne | aurﬁﬂslﬁuf%a\ftaa:a{:ey (11) Q"h@/ am ne
| auryl sulfate TriethanolEdine 2-heptylulidestdnptiani ne I auryl sulfate
(13) 5@{3‘3; ul fate (14).+15
Di et hanol am ne | aur&fg e‘%‘ﬂl’lﬁ:é as‘{@@at% (15) Tr| %lg?anol am ne
octyl sulfate Trleth(ﬂ@}“lne 1, 3, 5.Trh ethanol am ne lauryl sulfate
(17) 5 Tri e-ttfw.’&ln@’ﬂ @il Ipo%l%%te&hglene (5) (18)

Tri ethyl am ne

Tri et hanol am ne st 631%1 sul fat %o
2-propyl pentyl sulf Tr| et hyl am ne 2- het )decanyl

sul fate (21) Using a Bnyetslpa.mimaj mmdrﬂi@gylu}m:amélnmmg atapeq 22)
Tri et hanol am NG e%rl (;%?:hx\q %d%(fﬁ: I%a go]yuretha lefu%teecl e astic fJ]ber

(23) 25 am né ramet hyl octyl

sul fate having 2(02-4i)en1er/2 ~filanpnitet h e g:mmc:_‘pl ;prqperﬁ:les of
-tetranmejfyl octuyle f 5) Triethylamne 1, 3,
5 7 30 1oVl octetle gﬂrtaaarrgl%ﬁy SENT Hén AYelin Table 2. (26)
Triethanolamne 1, 3, 5, 7 -tetranet hyl octyl benzene sulfate
(27) Tri et hanol am ne nyri styl pol yoxyet hyl ene (5)

sul fate (28) 35 Tri et hanol am ne

cetyl pol yoxyet hyl ene (5) sulfate

(29) Tri et hanol am ne stearyl pol yoxyet hyl ene
15 -



(5) sulfateé

2- heptyl undecanyl -
Triethylamne 1, 3, 5, 7 5
benzene sul fonate

nmachi ne,

elastic fibers

t he spi nni ng dopes
havi ng 20-denier/2-fi

(30)

Tri et hanol am ne

pol yoxyet hl ene sul fate
-tetranethyloctylpolyoxyethylene (5)

(325 1

Using a

(31)

dry spinning

wer e spun to obtai n a pol yur et haneur ea

gmer&32 The physical properties

of 10 t he obtai ned yarns are given in
- 16 - Tabl e-2
Conpound | ncorlpor at ed PhiEPeYRd (r dpesrppEatedf | Physical properties of
anount as spun yafn amount as spun yarn
Br eaki ng El gngat i on _ Breaking Elongation
strength at |break Uni t strength Paat ﬁzgak
g M Unit wetghf—based
on polymer 5 Exanplle 9 5:i Eybasci 0. 224 41. 5
626 Exanpl e 10 10] o B 2% 74 37.5
635 Barpte—3t 11 PO 5 35 0
704 5 Ex BFAPde 19 912 0.7240. 61  41.5 37. 5626
696 EXgripee 11y 1013 0.7640- O3/ 374
. 37.5 635
702 10 tefp-e—14 14 0-5 36. 6
714 E)(g:mpée 14 1115 0.5400. 64l4 35.0 35. 6704
720 ExEegipee 16 1216 0.6160- /40 375 40. 5596
694 E 7 0636 394
897 Xarfiéulp‘f JfQ 137g 0.6370 gilg  37.4 37 o702
655 15 10 Ext aFwpimp1d QL4 149 0.5680.999  36.6 36. 0714
645 Example 15 15 0.644 . 35.6 720
Example 16 16 . 0.720 40.5 694
Example 17 17 6.630 39.4 697
Example 18 18 0.818 37.2 655
15 Example 19 19 0.969 36.0 645
Example 20 20 6.540 38.2 652
Example 21 21 0.540 36.1 677
Example 22 22 0.818 35.6 710
Example 23 23 0.968 36.9 727
20 Example 24 24 0.637 36.7 691
Example 25 25 0.720 37.8 710
Example 26 26 0.741 37.0 691
Example 27 27 0.720 37.9 728
Example 28 28 1.151 34.6 680
25 Example 29 29 1.200 33.5 675
Example 30 30 1.248 31.8 669
Example 31 31 1.248 35.1 689
Example 32 32 1.151 37.2 703
Comparative - - 27.5 613
30 Example 1
In Examples 9 - 32 tabulated in Table 2, the

respective compounds are incorporated in a molar amount



Exanpl e 20 . 20 0. 540 38. 2 652

Exanpl e 21 21 0. 540 36.1 Thlssh sBam
Exanpl e 22 22 0. 818 ~ 35.6
Exanpl e 23 23 0. 968 - 17 36.9 .
Exanpl e 24 24 0. 637 36.7
Exanpl e 25 25 0.720 37.8 710
Exanpl e 26 eqzél to the m@laddlamount of tB&.dOompound (1)6§iven in
Exampl e 27 ) . . .
Ecampl o 26~ TeBfe 1. In cfaggficon with cdfpgrative Exam{fd 1, the
Exanpl e 29 elagpic fibers gbpabned by dry gpisning the dopgs
Eﬁa”p:e gg 1né€&peratlng éhgﬁﬁln a sulfat@éo% sulfonate B&Ping an

anpl e
Exaggle 325 or@inc base sychgys triethanokgmyne and triethplamine as
Conparative a cation and hav1ng a sulfon1c23r5sulfurlc as 643 &0idic
Exanmple 1 . a s.9 - 32+t buI [ 2, the
Feapecti ve conpollEEITET BRI SRR & REFA IRl Sl SRt
-17 - equ@g@@@hwm aan axmmamdtehbon@wpmmdai( Wregken Im
e L by COMRAGRON M IR RS Gy 14lCto sodi@hasthe [ DT
obtained by dry s nnlng t I ncor por ati ng t%ereln sul fate or

sul f onat e 1Ravi nge st fl}b@@a@#‘@h@%‘é @ﬂciﬂ%’@‘ﬁ@’@%o@ a%ﬁ‘lﬂ%a%ﬁldha"lng
triethylam ne asap ultr® K&i@NgRd\h AYERNGas PUl 4 Ol faicPldUfSC 45 @

acidic functional gr exh|b|t a_ hi gh breakl stren t.h
together with aﬁ?‘#ﬁ?%’é%edgef’b MEATRIE o BydRces rF‘ E?ﬁ'?bﬂ‘% th the
case where the catremgtls, stdmbmgh itheddds noiela:sltimlfflaberemhﬂaammi by

i ncor porating af{%%%ggehﬁy atlor? éjllg%a]pam c group such as 1, 5

-di azacyclo [5 e anpl e 9 produces a hlgh
breaki ng 15 st rengim, tltdncmgse ief cbe@ommummrblwh:echetm ket kon is of

:,\Ecrﬁafﬁ in te' Orkgalﬁé@:{‘lﬂc b&Akre 1 in the ddsd or GRSgnPle a1 COMPOURNd in
i C e cation is of
shown in Table 1, a high breaking strength is attained,

while a high elongation at break cannot be obtained.
In view of the results obtained from the compounds
20 of Examples 9 - 32, it can be seen that there is a
difference in the observable effect between a metallic
salt and an ammonium salt even though the acidic groups
are common. This indicates that the mechanism of their
actions on hard segments or hydrogen bonds are not at all
25 alike.
Examples 33 - 37
In accordance with the method of Example 1, the
above-mentioned polyurethaneurea spinning dope was
prepared by incorporating therein 0.072 - 4.320 parts by
30 weight of the compound (25) (triethanolamine 1, 3, 5, 7 -
tetramethylcetyl sulfate) on 100 parts by weight of the
polymer, and the spinning dope was heat-shaped to obtain
a polyurethane fiber having a thickness of 20-deniexr/2-
filament. The results on the obtained yarns are shown in
35 Table 3.
Comparative Example 2
Except that the incorporation of a sulfonate or

Pacriee: R S 8 o' e =SSO
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a nmetallic nature as in the case of Exanple 1 - 8 in This SB I n_Tabl e
1, a high breaking strength is attained, whil e a hi ; '

break cannot be obt ai ned. In view of the resudﬂﬁ om
t he conpounds 20 of Exanples 9 - 32, it-cdh be seen t ; _
difference in the observable effect between a netallic salt and an
anmoni um sal t evenlﬁggugh the,agiaic grogps are common., This

i ndi cates that tR& RaffsAlotteHei p PolyurgthpgRursa RRIGNIBGNERPESOr

hydr ogen bonds awermsoprepambtl By theabake.method as thhxatpl Bxadple 37

I n accordance w t he . pet hqd e t ahoye- [,.Qn
polyurethaneurea&‘ggi%ﬁ%ggiggpgggggx‘%gPje h%?gﬁgﬁgaegybyngoﬁgggggﬁhglﬁﬁerein
0.072 - 4.320 paRgshppespo predugatacpolyerethpoendeq2elagticefhbaskani ne
1, 3, 5 75  havifir anehi¥kaesy! o8UbH2hehiaPs}90fPRERENRY WehehteQli1Ehe
pol ymer, and the splgnln doge was heat-shaped to obtaln a

pol yur et hane fi b8P h ?iﬂgtﬁl & ckaeag areoglyeni &n/Pable 3. fj|anent. The
results on the obtained yarns are shown ifpaBde 3 Tabl e 3.

Conpar ati ve Exanple 2 Except that the incorporation of a
sul fonate or Incorporated | Physical erties of
sulfate is omtted, & polyuretha emogglt)%pai nni ngaa%% ylj‘fip wer e priepared
by the sane nethod as that in Exanple 1. Hhe—spH-am-hg do“esgﬂere
heat - shaped by a dry {spi nning machi ne |t o 53# e & P%? BEE¥haneurea
elastic fibers 5 aving a thilckness of 20- dEAFEEE -1 PRABAEY  The
results 10 on t hguvebt ai ned y&rmﬁmabﬁ given in Bable 3. Z
Table 3 waigbt pasad gd Physi cal propertieg of
anmount as spun fyarn on polymer Br gaki ng
El ongat i on Example 33 0.072 3¢ ENgIM ¢ AF Drdak
Example 34 0;216 32.3 694
Example 35 0.720 35.5 711
Example 36 2.160 31.9 670
15 Example 37 4,320 30.2 667
Comparative - 27.4 613
Example 2
As shown in Table 3, the elastic fibers
20 prepared by dry spinning a polyurethaneurea spinning dope

in which triethanolamine 1, 3, 5, 7-tetramethylcoctyl
sulfate was incorporated in an amount of 4.32 or less,
preferably 0.072 to 4.3 parts by weight on 100 parts by
weight of the polymer, exhibit a high breaking strength.

25 The maximum improvement in the breaking strength is
effected by an incorporation of about 0.72 parts by
weight of the additives. An incorporation of 2.16 parts
by weight or more does not effect any marked increase in
breaking strength.

30 Comparative Example 3

1,000 parts by weight of PTMG having a number

average molecular weight of 2,000 and 1,250 parts by
weight of MDI were reacted at 65°C in a nitrogen
atmosphere for one hour, while the reactants were being



10 " Unit Part by g Uy -

wei ght based on pol ymer s Shoot 1 azd
0.072 30.1 679 Exagl e 34 ”Mﬁ _ 32.3 .
694 Exanpl e 35 0.720 - 55 Rl 1liEE .

Exanpl e 36 2.160 31.9 670 15 Exanple 37

4.320 30. 2, ; 6 . . Conparative - . 27.4
613 %?Jéﬁf)?% Eg dbtain a lsocyangge's'ﬁ‘c’)ﬁmlflﬂtﬁb{-’ét%’;'m?ﬁéaé?ast iC
fibers 20 - prepet¥@eby @y thémninped Dithyuwes hadded cto Sprapang dope

in which triethagel@pids Baving®a 5 { cogt sul fate was

I ncorporated in an amunt oif’ 4?33 %?ﬁ(fe%ég%]g{bgﬁ g%r%#%? ably 0.072 to 4.3

parts by wei ght on 100°9fst3 BYAC solupwmhtomtaimbngolyndrpaekéibyt a high
breaki ng s6rengtbei@st of The Miéﬁléﬁ%?&&ﬂ‘i‘?@t(ﬂé&éﬂ??f‘{%@kéé‘ﬂlé&rfﬁﬂm
S by wei g

S ef f ect eadmﬁyg’aﬂ i ncorpnoration of about 0. 72 C|ioar

of the additives. An1 S Y e af DRA (was addeqtqeihmit or nore

does not effect kmyermediate mulsaser ivnder vidvRakd gy Std€eh ko Bbtain a
i ght of PTMG havjn

Compar ati ve Exa 000. parts by wej a
nunber B brrethangurea, o SE A hatRl i Foncant fgt 1om oF
wei ght of MDI wetd lsadiadahtt ob[tdve [ liymer i tTmgerthe abowd-mesphisseed or
one hour, 1phi | e gdI8 iR HY S-S 1361 1 '

-19- st :i{ g’d 0 obtain a sﬁ)slggiylgﬁ}atdeqqee’r r?lnnlﬁ eld‘ OI rﬁae]‘?tr?e&?yatvqéelght
pol ymer, and théi &9 taslecaydd snlifonatepdrased on 100 gaintts diy havi ng

a concentrationwafidifi%of the polymerThRR ihdd¥o, 3@l On containing 35.3
parts by 5 wei grb; s%f 1, 2- prg}p | enedi am ne (hereinafter called PDA)
and 3.3 parts by wei gt DIﬂE{h\ﬁa S iCo s d contentyt dindy ated W yner

under vigorous &fi teatticolens adhibai-pod ymer i zatRo hawielghan gidle uIRi RidigHdope

having a ggncentyraty ool £ p-cresol, dicyclopentadiene and isobutylene
as an anti-oxidant and 0.5% by weight of 2-{2-hydroxy-3,
5-bis(«, a-dimethylbenzyl) -2H-benzotriazole as an
ultraviolet absorbing agent were further incorporated to
obtain a spinning dope composition having a concentration

20 of about 33% by weight.
The spinning dope was fed to a dry spinning machine,

and was spun at a winding speed of 800 m/min. to obtain a
polyurethaneurea elastic fiber having a thickness of
20-denier/2-filament. The breaking strength of the

25 obtained yarn was 28.1g and the elongation at break was
468%. '

Comparative Example 4
In accordance with the method in Comparative
' Example 3, except that sodium pentadecyl sulfonate was
30 incorporated, a polyurethaneurea elastic fiber having a
thickness of 20-denier/2-filament was prepared. The
breaking strength of the varn obtained was 34.7g; the
elongation at break, 507%.
As seen from the comparison of Comparative Example 4
35 with Comparative Example 3 in connection with the
physical prpperties, even when the sulfonate is
incorporated, no noticeable effect is obtained and the
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33% by wei ght of the polymer. Into the above-nmentioned 10 Shot
pol yur et haneur ea spi nning dope, only 1.0 parts by weight Trisshe ﬂﬂj

pent adecyl sul fonate based on 100 parts by wei ght o
i ncor por at ed. Based on the poly@i< solid cont _R
wei ght of a condensation-pol ynerizate having a nol ecul ar wei ght 15

of 2,300 of p-cresol, dicyclopentadi ene and_ i sohutyl ene

anti - oxi dant andPbysigB} REPBRELES are. Rphhexydgteriorated. biEgFeF?fS°“
[err]- dlnetpylbﬁaéylihlakhbepzmtraaBQtenaﬁlaﬂal diamifet uawdohst aabbaibi ng
agent were further or pot nngn

conposi tion havi Aig*t 3n§8ﬁ6eﬁ?rﬁ§|ﬁﬂnﬁﬁlved ?B gogPe3§§A b glgﬁ?ﬁe which

The spi nni ng dopésmaseﬂedste ahdiy sptﬁndﬁg,naeheﬁethe Occuﬁﬁénﬁﬁs°§pun at
a wi ndi ng speed n thﬁrﬂébﬁ eugeaupl 8t boa
fiber haV|§g a tﬁ?dggg g?ﬂd EBWQg eﬁﬁgrfﬁd?lg 9 g uﬁ

The hreakin
strength of the QgtlngoéﬁaﬁnéﬁeyaﬁnhﬁagrQBCPgaﬁth?hElﬁPoﬁéa PSﬂaEFgBrggk
was 468% narg segmengg”Wﬁéﬁébyetﬁgaeahésﬂveness of hakd segmedands

with the nmethod in Conpara t tha di
pent adecyl sulfoﬁ§P§e§a§°SBe foVﬁE%?porﬁggﬂe g BBF gg?ﬂﬁﬂ u?g b@ﬁé&?
fiber having a 1ow cbheekﬁeﬁésefbgondeﬁre;/Ehéréaaea; aaenpwhparsdchTae

breaki ng strength of the yarn o n i on at
break, 5079 Ji SugstancﬁsageﬁﬂP% ﬁ??h ﬁagpﬁ??ggnpg? EbheggggﬂgggExa
4 35 wi th CbnmaweruvesEhaquhtStonacbnhheregn,mbrﬁakheg strenghfisFeu d

propert I es even t u 1 c a géh BObQOt i ceabl e
properties, even ungn,tBeoqubboRg! deb8loped ahlCE6RREALAE e a

2
physi cal propertfesexierpheicbegansaei bhat eaheshEepessons rathegor this is
PDA, a b|funct|og§56gg§9bm9 mgﬁgréa a chain extender; it is conceived
that the PDA, a diam ne wh I's used as a chai.n extender makes t he
occurrence-®f 5 hyﬁ?ﬁ@@ ebaﬁd | ower by the side chain nethyl group of
PDA 1,000 parts by welght of PTMG, having a number

average molecular weight of 1,800, and 220 parts by
weight of MDI were reacted at 65°C in a nitrogen
atmosphere under stirring for 1 hour to produce an

20 intermediate polymer, and dried DMAc was subsequently
added to prepare a solution having a concentration of
60%. Then, a DMAc solution containing 16.3 parts by
weight of EDA, 2.2 parts by weight of PDA and 3.4 parts
by weight of DEA was added to the intermediate polymer

25 under vigorous agitation to prepare a polyurethaneurea
spinning dope having a concentration of about 35% by
weight. The mix molar ratio of EDA:PDA was 90:10.

To the above-mentioned dope, only triethanolamine
lauryl sulfate was further incorporated in an amount of

30 0.4 parts by weight on 100 parts by weight of the
polymer.

Further, based on the weight of the polymeric solid
content, 1% by weight of a condensation-polymerizate of
p-cresol, dicyclopentadiene and isobutylene having a

35 molecular weight of 2300 as an antioxidant and 0.5% by
weight of 2-(2-hydroxy-3, S-bis(a, a-dimethylbenzyl)-2H-

benzotriazole as an ultraviolet absorbing agent were



D gl

segnent s whereby the cohesiveness of hard segnent is

| owered. Since a hard segnment of PDA has a | ow cohesij
nature, therefore, even when such a 10 -s@bstance as sul f _
makes t he cohesiveness | ower, is brought to act thereon, breaking
strength could be far from being devel oped and coul d rather be
deteriorated bedAIddGhdNCHHPOTAsRES$q Shtaimea spinniagdops/ely | ower ed.
15 Examplompd® ition havingl a0@@nRamitsatoteichlabfutPBds Hyaving a
nunber avgkggﬁﬂﬁnlecular wei ght of 1,800, and 220 parts by

wei ght of MDI werée #edcted at 65[err]Cin a nitrogen at nospher e under
stirring for 1 hour tHhepspdmadngn d@dpe waishtfexdmtdi at elnyolspimm iy chadhiies
DVAc was sklbseq ded_f. 1,0 ing a .
concent ratislon o%%lat Whe 638‘%“ %%e%, W%?l&%k?p%%%&ﬁ c%))(r%I clétc())r?t 3‘.’2“?’% %é). fbp?gr s aby
wei ght of EDA, PoiyyiethapeuxepgrilastipDAibed Baximgr gs denier f wei ght of
DEA was added t @oyize fiinteenedi a’-‘l‘ﬁepﬁlﬂéﬁﬁrin? StrehR@® awdd1enyatAicnatiton to
prepare a polyu%gggin%urea3 sgkggi%g ope havég& a concentration of
about 35% by Wel"GHE. 3thdInfR 8P FEEPECGAVEDK-PDA was 90: 10.

To the above-nenti on€omgpapationl Exbmpethgnol am ne | auryl sul fate was
further ingorporatedgi n f.3 . 0. arts b i ght._an.100 parts
by wei ghti0f the  ExceBf EHAt gtga“"ga“‘mﬁuiﬁﬁgﬁ’? s £atsn uprd Wl ght . of
t he pol ymeric sBkpmple 38 wast éncorporbyedei ghpodfuaethaneurea elastic
condensati on- po i fra :R=.Ghe ey p L.ene -

i sobut yl ene havF%ggg §§%gn8n%PegﬁP$§ragig%?aggh§3%éga§ggﬁgg%9iSgpggﬁ%ngnd
0.5% by wEPgkheofame( mekbadory- Bhat- pfsEkample 38. The breaking
[err]-dimethyl begzghytBHand elon§8PIOA' hR8ZBLBaRSwBPeULD 8YI ahat sgbhgor bi ng
agent wer . ) -+ 21 - further

i ncor por ated torSB?SFﬁlgeéﬁrnnWhﬁndﬁbé physical RpBRPrL&RShAYi hjeayarn
concentrati on obbtbdned38H Byample 38 are compared with those of the

acting as a steric hindrance at the time of formation of This Sheet1f) geenﬁeihced

fiber obtained in Comparative Example 5, it is seen that
the breaking strength and elongation at break are
improved with the incorporation of triethanolamine lauryl

20 sulfate, differing from the cases of Comparative
Examples 3 and 4. The reason for this difference is that
the urea portion having a high cohesiveness is formed at
the time of formation of the hard segment in the case
where a bifunctional diamine used as chain extender

25 consisting mainly of EDA. Reduction of the cohesiveness
of all the hard segments cannot be effected by a mix
containing about 10 mole % even with the use of PDA
having a methyl group side chain which effects steric
hindrance. The reason for the attainment of the

30 improvement in physical properties of the obtained yarn
is that such sulfate compound enabling to lower the
cohesiveness as used in the present invention is brought
to act on a copolymeric polyurethaneurea having hard
segments of which the high cohesiveness is inherent.

35 Industrial Applicability

The polyurethaneurea elastic fiber of the invention

exhibits an exceedingly high breaking strength and
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-wei ght,. * The spinning dope was fed to a dry spinning machine 5
and was spun at a wi nding speed of 800 mMmn. to obtain a

pol yur et haneurea el astic fiber having a denier of 20/ 2-fil anent. The
breaki ng strength and el ongati on at -b¢2ak were 32.1g and 638%
respectively. Conpar ative Exanple 5 10 Except t hat

et hanol am ne lauryl sulfate used._.in npl e 38 ' cor or&%gq, a
pol yur et haneur e%°gr&bercwith a PPEérGQQVBﬁﬁl?G-BénPEPP néﬁf s

Er epﬁr ed accor dire@son, cahgptrlbelaarra mhhode@sl?&h@blghrémmmear&& The
r eaki ng en el ongation .at _brea r n 07% 15
respectively. ﬁh tﬁ fﬁ%eglgéF pPSpS?Fa gaggstﬁ ?r%%tﬁgaﬁ %5@ ained in
Exanpl e 38 are conpaWédhwithe thesectertisgic hlghfeﬂ@mgéﬁﬂ@mnéG Pﬁea ’

Conpar ati ve Exa'EBEep@lghtre'tﬁaﬁ‘éQQe‘éh@ astic ftlﬂ‘érbealﬁh@g 1%&%%&&% ach
el ongation at break rove t he |ncorporat|§

tri et hanol ani ne Pea@rPrcesged u§9?¢ahé9hdﬂfﬁéﬁlﬁ&nF#G%PFﬁelea

Conpar ative pro@xe¥Rbas of éBdeﬂ'edTE}erhgaﬁﬂa tofret n@ ff@ummen,s tihieat
the urea portlon avi a hlgg cohesi venes f.orne t4 me of

formati on of théifgrd8&gRBnfIvANtRGe L8t e efﬁﬁﬁ&r &ﬁ%??o%a
di am ne used aswolann fabh:&ndelf é&astmonfsbetnsngamsaml profduEBAL atReaducti on
of the COPQSIVe$ﬁ|§ oc2 t he gsrd segnents cannot be effected by a
ont aimiIng “aB&Gf f&lﬁ§|3P$e en with the use of PDA havi ng
a nethyl group side chain which effects steric hi ndrance. The reason
for the attainnent of the 30 i nprovenent in physical properties of the
obt ai ned yarn is that such sul fate conpound enabling to | ower the
cohesiveness as used in the present invention is brought to act on a
copol yneri c pol yuret haneurea havi ng hard segnents of which the high
cohesi veness is inherent, 35 I ndustrial Applicability The
pol yur et haneurea el astic fiber of the invention exhi bits an
exceedi ngly high breaking strength and
- 22 -



‘together With a high elongation at break and, for this ~reason, can
provide a fine denier polyurethaneurea elastic fib&hs ﬁk@BwnRekmw
advant ages in practical use. Wth_ the charact eri

el ongation at break, 5 t he pol yuret haneuf&a~el astic fi

i nvention can be processed under high draft condltlons |n th
production of covered yarns and core yarqﬁuﬁfﬁgther t he fi ber has an
advantage to the effect that knitted and woven fabric of elastic
fibers can be producdd atAapedyurehhghenrpaoedssitig fibed. Compr151ng a

- 23 - ureth
pol yur et haneurea eP’astl ca eugreacg%ﬁlgleﬁ bg_égy@tlng a IPOIP’mte% ne&r déa

obt ai ned by reaE’FHﬁﬁlg PéisREVanRte, blfunctopgam emdinesg@ylam@mamme'

bi functi orgl ankag dﬁdoﬂ‘?ﬁ@éﬁb&ethe§eln aedi1bRser BReaLesh: bhﬁ&%@l@htéﬁaﬁ
one conpound sel.ecte consi stin F a sulfonate and

rou
Sul fat 6 FERPoEhR. GHOBY FRESHBELM RE GoRBLEPTAGEnARGe SPALaRe
anount of from gepFesenbed bgrthebyoMoglnhgogeﬂ;aQamalfbsmulae inbynvei ght of

t he pol yur et hangprgati Qf\l\@%g{a 510, 3 i fgngtlgir}a‘lﬁean'h?e q&g stsrgf 75

nole % or nore O ene |an1n
[1] bR[ gqa;.];m:sgfeth?xpolyurethaneurea in which !:hE] 15
Rlerr] SOy r] X bifunctional amine consistsld¥] 75 mole %
Rlerrf]QR err]) eé)’i % err] X mote or morerf
pol yur et haneur e3-BY480¢ 1??b%?'accord|ng to claim1, wherein X
represents anmoni um R{S®QEgani c anmoni unyxy -
R;ATSG,X [II}
R;O(R;), S0.X [III]
15 R;S0;X [(1IV]
RiO{Rz), SOsX vl .
2. A polyurethaneurea elastic fiber according to

clainm 1, wherein X represents ammonium or organic
ammonium.
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