TECHNI GAL FI ELD 5 The present invention relates to a conmosvv{on 1ﬁ~f5
fO@gﬁb yur et hane ehasti c+fibers to prevent deterioration in
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yarfi-obt ai ned from 4, 4 - f10 di phenyl net hane dii socyanate, a pol yhydroxy
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attention has been cailed to thi arn a f nctlonal fiber

foundati on garnents, socks, spor = e Lti ver

t hat, when such products 20 conposed nalnly of a long chai n segnented

polyurethane are was gt idac ¥ @kighe bl each, a nmarked deterioration in the

physi cal propertles of the segnented pol yurethane
The present invention relates to a composition for

polyurethane elastic fibers to prevent deterioration in
various chlorinated water environments.

BACKGROUND ART

Polyurethane elastic yarn obtained from 4,4’-

10 diphenylmethane diisocyanate, a poljhydroxy polymer
having a relatively_low degree of polymerization and a
compound containing polyfunctional active hydrogen, has |
a high degree of rubber elasticity, is excellent in
mechanical properties such as tensile stress and

15 resilience and has an excellent thermal behavior.
Therefore, much attention has been called to this yarn as
a functional fiber material for foundation garments,
socks, sportswear, and the like.

However, it is known that, when such products

20 composed mainly of a long chain segmented polyurethane
are washe@ with chlorine bleach, a marked deterioration
in the physical propertié% of the segmented polyurethane
takes place. :

Moreover, it is known that, when swimsuits composed

25 of polyurethane elastic yarn and polyamide yarn are

exposed to chlorinated water in a swimming pool having an
* active chlorine concentration of 0.5 to 3 ppm, )

deterioration of the physical properties of the )

polyurethane elastic yarn and discoloration and fading of

30 dyestuff édhering to the polyamide yarn occur. '

Accordingly, for the purpose of improving chlorine
resistance of the polyurethan elastic yarn used for
swimming race -suits worn in swimming pools, a
polyurethane prepared by the use of a polyester, as a

35 polyhydroxy polymer having a low degree of
polymerization, which is made more excellent in chlorine
resistance due to the molecule bonding viewaiﬁt thereof,
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t &kes ptace. Mreover, "i't is known that, when swi nsuits conposed 25 of
pQJyurethane el astic .yarn and pol yam de yarn are exposed to chlorinated
watef in a swimming pool having an active chlorine concentration of 0.5 to
3 ppm ‘deterioration of the physical properties of the polyurethane el astic
.yarn and di scol oration and fading of 30 dyestuff adhering to the

pol yam de yarn occur. Accordingly, for the purpose of inproving chlorine
resi stance of the polyurethan el astic yarn used for swinmng race suits

B 5 55 pol yAgl debn B EREC° driiitreg al tHTRRERS pOLPERYE T
i s made nore exb@ﬂ(hﬂghrbxniagmq&iranhrnxnyxaahdatheré@onebeth?e bondi ng
viewpoi nt theregolyeste’ based polyurethane has a disadvantage that it
is likely to be attacked by fungi. In addition, the
5 chlorine resistance of the polyester based polyurethane
has not been satisfactory. Moreover, treatments of the
polyester based polyurethanes with a tannin solution
after dyeing treatments are currently widely used as a
method for preventing swimsuits from becoming discolored
10 an faded by chlorine.

Various additives have heretofore been proposed to
improve the resistance of the polyurethane elastic yarn
to chlorine-induced deterioration. For example, Japanese
Unexamined Patent Publication (Kokai) No. 57-29609

15 discloses zinc oxide as an additive.

However, zinc oxide has a disadvantage that it is
removed from the yarn by dyeing treatment thereof in an
acidic condition (pH 3-4), and the remaining amount of
zinc oxide therein is markedly decreased, whereby the

20 chlorine resistance is also greatly lowered.

The present applicant has previously proposed a
polyurethane composition in which the chlorine resistance
is improved by the use of hydrotalcite, as a polyurethane
composition with improvements over the drawbacks as
mentioned above (see Japanese Unexamined Patent
Publication No. 59-133248). A less amount of
hydrotalcite dispersed in ﬁolyurethane elastic yarns is
removed therefrom even in dyeing treatment in an acidic
condition (pH 3-4), and thus excellent chlorine-resistant
30 properties are realized.

However, hydrotalcite is véry-likely to agglomerate
in polar solvents such as dimethylacetamide and
dlmethylformamlde which are solvents for polyurethane
used during spinning.. As a result, a rise in discharge
pressure and yarn breakage are observed in the process of
spinning, and it has been found that stabilized spinning
of the yarn over a long period of time is difficult.
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has.-Been. mai nl y used. However, an aIiphatic pol yest er has—hi gh bi ol ogi cal ___

actrvity, and therefore, the pol yester based pol yurethane_has a

di sadvantage that it is likely to be attacked by fungi. | Fh enR haﬂ
chl'ori ne resistance of the polyester based pol yuret hane ha
satisfactory. Mreover, treatnments of the-polyester based

with a tannin solution after dyei ng treatnsnts are currently MAder use

a method for preventing swinsuits from becom ng discol ored 10 an faded
by chlorine. Various additives have heretofore been proposed to inprove the
resi stance of Fwetherporeshitehssabern foundt Fhal ehenonenf

deteroral| on. ERExSKBAPLE1oIARARES H1RSX WLAC JalH itdlild cptémnchiokal )

No. 57-29609 1 I scl oses zinc oXide as an add|t|ve However, zing¢, oxide
‘has a di sadvarPed¥urRihane composdiden; Asnusrd Fam W’H‘}’e’?g]gr??%a’?ﬂeﬁ?

‘thereof in an @phei ¢sGoRte! yarn( Rl ?aﬁ:hedaw&dvﬁe e e pio@a®sinbEof ~zi nc
:OXI de t h%r ein | gfnrq?;;xke(gl%tq.%%r %?:'Sé%%m \M}:erf%x.y prevent:.ng dyestuff for
polyamide from being discolored by chlorine; and the yarn
4 K swells when immersed in chlorinated water.
*' DISCLOSURE OF THE INVENTION
Accordingly, an object of the present invention is
10 to provide a hydrotalcite-containing polyurethane
composition capable of being stably spun over a long
period, exhibiting neither discoloration in the process
of tannin solution treatment nor swelling when immersed
in chlorinated water, and having excellent chlorine
15 resistance.
In accordance with the present invention, there is
provided a polyurethane compesition comprising 0.1 to 10%
by weight, based on the polyurethane, of a hydrotalcite
having water of crystallization and a C,,~-C; fatty acid
20 adhered thereto.

In accordance with the present invention, there is
also provided a polyurethane dope comprising the above-
mentioned polyurethane composition and an.organic solvent
capable of dissolving a polyurethane. .

In accordance with the present invention, there is
further provided a method for producing a polyurethane
dope, which comprises dispersing a hydrotalcite having
watexr of crystallization and a C,-C;, fatty acid adhered
thereto in an organic solvent capable of dissolviﬁg
30 polyurethane so that the hydrotalcite has an average
secondary agglomeration particle size of 10um or less, or
wet grinding the hydrotalcite therein so that the
hydrotalciﬁe‘has an average secondary agglomeration
particle size of 5um or less, and mixing the resultant
dispersion with polyurethane.

BEST MODE FOR CARRYING OUT THE INVENTION
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Zghhlhghlorlne resistance is also greatly |owered. The

hasibreV|oust proposed a polyurethane conposition in whi the chlorine
reS|stance is inproved by the use of hydrotalcite, as a p n Replaced
conposi-tion with inmprovenents over the drawbacks as 25

(see Japanese Unexam ned Patent Publication No. 59-133248).

of hydrotalcite dispersed in polyurethane_ehastic yarns is renoved
therefromeven in dyeing treatnent in an acidic condition (pH 3-4), and
t hus. excellent chlorine-resistant 30 properties are realized. However,

hydrotalcite is very'rhekpi:éséﬂtagﬂbeﬁ%@behwep@a%rn%a Rt exateds e :
di met hyl acet ani de_and Il,ch_are sol vents er ol yur et hane

used during splﬁ%?ﬁ@rchgn Qégggpplng Plgngﬁgﬁ%ﬁﬁﬁﬁxﬁ? essure and
yarn breakage apelybusetharei coinhesptdonssaphbdie i Mpimndtdblyssinern

gf’?pfichr‘f‘t stabgbized $8hE"HBY:18E,  BEnXBER 1AM h? diUMbRFAEDP] time is
: 5 swelling, etc., in the process of a tannin solution
treatment, and having excellent chlorine resistance. As
a result, we have found that hydrotalcites treated with a
fatty acid and having water of crystallization are
‘suitable for the above-mentioned objects. The present
10 invention has been achieved on the basis of this
foundings. ) |
Hydrotalcites according to the present invention are
represented by the formula (1):
M*' ;A1 (OH) p46-nz (A™) ; *MH,0 (1)
15 wherein M** is at least one metal element selected from
the group consisting of Mg and 2Zn, A™ is an anion having
a valence of n as OH", F-, Cl-, Br-. NO;-, CO,*, SO,*,
Fe(CN)f‘,(HgCOOU oxalate ion or salicylate ion, and n is
the valence of said anion, x is a positive numerical
20 value of at least 2, z is a positive numerical value of 2
or less and m is a positive numerical value.
Preferable examples of the hydrotalcites of the
present invention are compounds having the fbllowing
formulae (2), (3), (4), (5) and (6):

25 Mgahl,(OH),oCO; ¢ 6H,0 . (2)
Mgy 7AL;(OH)13.4C03+ 3. 7H,0 (3)
) Mg, sA1,(OH),3,CO;+3.5H,0 ' (4)
Mg;.sAl,(OH) 5 sCO;3 2. 7H,0 (5)
Mg;Al, (OH)14CO5+1. 7TH,0 (6)

30

The hydrotalcites according to the present invention
~ must have water of crystallization. When a sintered
ahhydrous hydrotalate is used, polyurethane yarn is
turned brown in the step of tannin solution treatment,
and swells when immersed in chlorinated water. When a
hydrotalcite having water of crystallization is used,
such phenomena can be inhibited.

35

THIS SHEET HAS BEEN
RiPLA ED




Rasthernore, it has been found t hat phenonena as described—be%ﬁmrtake prace
mhen yarn obt ai ned from the pol yurethane conposition is u
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and a Cl10sC30 feapylacadiddhbaeﬂlthacbdp,myrlstlc acid, palmltlc acid,
stearic acid, behenic acid and the like. -

Coating hydrotalcite particles with a fatty acid can
be mentioned as an example of a method for allowing a
fatty acid to adhere to the hydrotalcite. Other various

10 known methods may also be used.

Specifical examples of the coating method include a
method wherein a hydrotalcite and 0.1 to 20% by weight,
based thereon, of a fatty'acid are placed in a Henschel
mixer, and heated while stirring; and a method wherein a

15 hydrotalcite and 0.1 to 20% by weight, based thereon, of

a fatty acid dissolved in a suitable organic solvent
(e.g., alcohols or chlorinated hydrocarbons) are mixed in
a conical dryer, and the solvent is removed after the
mixing treatment. The amount of the fatty acid adhered

20 can be determined from the change in weight of the

hydrotalcite before and after the fatiy acid treatment.

- Hydrotalcites are extremely liable to secondarily
agglomerate in a polar solvent used as a dry spinning
solvent of polyurethane, such as dimethylacetamide,

25 dimethylformamide and dimethylsulfoxide, and, as a
result, a rise in an extruding pressure and yarn breakage
in the process of spinning polyurethane are caused. When
the hydrotalcite treated with the fatty acid according to
the present invention alleviates the degree of secondary

30 - agglomeration in the polar solvent probably due to the
change in the surface charge state thereof, and the
average secondary agglomeration particle size becomes
10pum or less,'and the spinning properties of the
polyurethane are remarkably improved. A preferable

35

average secondary agglomeration particle size is 10 to
lum. Dispersion of the hydrotalcite in an organic
solvent in the present invention can be carried out by
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wiissigip--sat-d <hydrotal eirte is represented by the formula (1):. [err] wherein
[err], is [err] or [err] An- is an anion having a.,val ence of n, x is a
pdsitive nunber of at least -2, z is a positive nunber of 2 or less, ‘and m
s a positive nunber, provided that said pol yurethane is free of

hal ogen-containing fire retardant; (2) a polguLet hane dope conprising the
pol yur et hane conposition according to (1) above and an organi ¢ sol vent
capabl e of dissolving the polyurethane; (3) an article of manufacture

conpri si.ng ‘an elastientidedl htethwid hey cofgosékanplel, alhomemisterand (4) a

Corpri si ng dry SR RRE Y A Sl BBeBRnERY S5 thas e ©
el astic fiber wraetiele siope cbripm ses legsOonrayt 81s0 Wehpbiaigied msert on
t he wei ght Of5ﬂ§£kndiﬁ4’hydrotalcite using, for example, a ball mill.

5 Furthermore, when the hydrotalcite treated with-a
fatty acid as mentioned in the present invention is used,
the phenomena such as turning brown of the polyurethane
Yarn during the tannin solution treatment, and swelling
during chlorinated water immersion can be improved.

10 ' In the present invention, the content of the
hydrotalcite having water of crystallization and the
fatty acid to be adhered is 0.1 to 10% by weight,
preferably 0.3 to 8% by weight, and more preferably 0.5
to 5% by weight, based on the polyurethane. When the

15 addition amount of these compounds is less than 0.1% by
weight, the chiorine deterioration prevention effect is
unsatisfactory. When the addition amount thereof is more
than 10% by weight, it is not preferable because the
physical properties of the fibers are adversely affected.

20 The polyurethane usable in the present invention
(sometimes referred to as "segmented polyurethane”
hereinafter) comprises, as the principal constituents, a
substantially linear polymer such as homopolymer or
copolymer having hydroxyl groups at both molecule ends

25 and a molecular weight of 600 to 4000, such as polyester

diol, polyether diol, polyesteriamidodiol, polycarbonate
diol, polyacryl diol, polythioester diol, polythioether
diol, polyhydrocarbondiol, or a mixture or éopolymers of
these substances, an organic diisocyanate, and a chain
30 extender having polyfunctional active hydrogen atoms,
such as polyol, polyamine, hydroxylamine, hydrazine,
polyhydrazide, polysemicarbazidé,'water or a mixture
thereof. B ;

In the'present invention, the hydrotalcites having
water of crystallization and fatty acid adhered thereto
may be used, in combination with pfher compounds
conventionally used for polyurethane elastic yarn, for
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and a C10- C30 fatty aC|d adhered thereto, said hydrotal cite being
représented by the formula (1) as defined in claim1, and (ii) at |east
one solvent wherein said solvent is dinethylacetam de,

di met hyl f or mam de or di net hyl sul f oxi de, provided that said polyurethane is
free of a halogen-containing fire retardant. The dope as defined in (2)
above can be produced by dispersing a hydrotalcite having water of

~crystallizati onegafipA d,elah Jl%t:ta)(rl%‘i'eﬁi: aglite dHs 2, 'a[haz{h {.Qi‘ﬂaﬁnt, a

sol vent “capabl e_of ssoIV|ng pol yur et hané so that t ydr ot |cte has an
aver age seconda}}ggﬁgﬁ&ﬁ?ﬁﬁ%4ﬁ¥qy%194§1§%§%ﬁ§QHt:ﬁF@hﬁ¥#2¢%Gsa 6PLlRELng
grinding the hydgenalCid endthaR) agent hild theindEw®t al cite has an average

seconsary asg oner ot L hert s S S e oA TS ane

| NVENTI ON 5The prfasdyt ddﬁ&lﬁdl’f&'é’tﬁ\ilﬂlmt’d ds atguakdersdded research on

devel oping a hy gL LAl Gt P yHdd ALV SR BY 18t ing a

g polyurethane prepolymer with a chain extender. However,
the hydrotalcite may also be previously added to these
compounds, or may be added during polymerization.

10 A spinning stock solution (i.e.} polyurethane dope)
prepared by dissolving the polyurethane composition of
the present inventioh in a polar solvent such as
dimethylacetamide, dimethylformamide or dimethylsulfoxide
exhibits an extreme decrease in the rise of the extruding

15 pressure and an extremely low frequency of yarn breakage
in the spinning process, and therefore. can be stably spun
over a long period of time. Among those, a preferable
polyurethane dope substantially comprises 15 to 45% by
weight of the polyurethane composition of the present

20 invention and a polar solvent, and a more preferable
polyurethane dope substagpially comprises 20 to 40% by
weight thereof and a polar solvent.

The elastic fibers obtained from the polyurethane
composition of the present invention has excellent
25 resistance to deterioration incurred by chlorine, and in
addition the polyurethane elastic yarn neithexr discolors
even when treated with tannin solution nor swells in
chlorinated water.

Since the polyurethane elastic yarn prepared from

30 the composition of the present invention does not lose
the chlorine-resistant stabilization effect thereof to a
large extent, even when dyed and subsequently further
treated with tannin solution, it is extremely useful as a
swim wear material-repeatedly used over a long period in

35

swimming pools containing chlorine.
The polyurethane composition of the present

invention may 2lso be used as films, elastomers, foam



capabl e, of being stably spun over a long period, exhibiting no

di gtol oration and swelling in the process of a tannin solution treatment,
and havi ng excellent chlorine resistance. As a result, we have found that
hydrotalcites treated with a fatty acid andg having water of crystallization
are suitable for the above- nentioned objects. The present invention has
been achi eved on the basis of this foundings. Hydrotal cites according to
the present inpakeirdals e anebrdeeitide bn tdddfvion €o (dge £6frklastic

(1) wherein [egkhehs . at | east one netal element selected fromthe group
consisting of [err] and [err], [err] is an anion having a valence of n -
4a - as OH, F-, C EXBMBOIES err]| [err] Fe(CN) 63, [err] oxalate ion or

sal i cyl ate ion, andThd et SR OIoP A PR b &SpfaPRSH! E¥e more

numeri cal vaIu% %f.qf least 2, z Is a positive
5 etail with reference to Examples and Comparative

Examples, but it should be understood that the present
invention is by no means limited to these Examples.
Various measurements and pretreatment of fibers
described in the following Examples were carried out by
10 procedures as described below.

(Measurement of Average Secondary Agglomeration

Particle Size of Hydrotalcite)

A dope containing 13% by weight of hydrotalcite
dispersed in dimethylacetamide is diluted with

15 dimethylacetamide, to the 0.5% by weight content of the
hydrotalcite. The diluted dope is photographed through
an optical microscope. The weight average particle size
thereof is obtained from the photograph using an image
analysis file system (trade name of IP-1000, manufactured

20 by Asahi Chemical Industry Co., Ltd.).

(Measurement of Available Chlorine Concentration)

A chlorinated water sample in an amount of 25 ml is
weighed out in a 100 ml Erlenmeyer flask, and after
adding 2g of dried potassium iodide thereto, the sample

25 is shaken to be mixed. The resultant solution is
titrated with a 1/100N sodium thiosulfate solution, and a
starch solution is added thereto when the titrated
solution turns pale yellow from orange. The titration
therewith is continued until the blue color of the

30 salution produced by the starch-iodine reaction
disappears. Separately, 25 ml of ion-exchanged water is
collected, and the blank titration amount thereof is
obtained in the same manner as described above. The
available chlorine concentration H is given by the

35

following formula: :
H = [(0.003545(Vs-Vb) x £)/Ws] k 10° (1)



nuneri cal value of 2 or less and mis a posi tTve numerical val ue.
Preferabl e exanpl es of the hydrotalcitTes of the present invention are
conmpounds having the following fornulae (2), (3), (4), (5 and (6): [err]
(2) [err] (3) [err] (4) [err] 2. [err]

(5) [err] [err] 1. 7H20 (6) The hydrotalcites according to
the present invention nmust have water of crystallizat ﬂ‘tmsheet\M!eBeeaRsplnbtbre

anhydr.ous hydrotal citeis used, polyurethane yarn is tur mn l!ﬂl

step of tannin solution treatnent, and swel?s-when i

nat ed
wat er. When a hydrotal cite having water of crystallization is use such
phenonena can b éggiglﬁels an available chlorine concentration (ppm),

Vs is a titration amount (ml) of the 1/100N sodium
thiosulfate solution at the time of titrating the
chlorinated water, Vb is the titration amount (ml) -

5 thereof at the time of titrating the ion-exchanged water,,
f is the titer of the 1/100N sodium thiosulfate, and Ws
is a weight (g) of the chlorinated water.

(Treatment undexr Dyeing Conditions)
A test yarn with an elongation of 50% is immersion
10 treated for 1 hour in a boiling dye bath having a bath
ratio of 1:30, containing 1.2% owf of a fluorescence
dyestuff (trade name of Blankophor CL, manufactured by
Bayer Ltd.), 0.4 g/l of a dyeing aid (trade name of Ionet
Wrap 50, manufactured by Sanyo Chemical Industries, Ltd.)
15 and having a pH value of 3.5 adjusted with acetic acid
and sodium acetate. The yarn thus treated is washed with
flowing water for 10 minutes.
(Tannin Solution Treatment)
The test yarn subjected to the treatment under the
20 dyeing conditions is placed in a condition of 50%
' elongation in a solution containing 4.5g of tannic acid
(specially manufactured 5& Dainippon pharmaceutical Co.,
Ltd.)_ and 2.7g of acetic acid in 6 liters of ion-
exchanged water when the solution is at 25°C. The
treatment solution is then heated to 50°C, and the test
yarn is immersion treated therein for 30 minutes without

further processing. The yarn thus treated is washed with
flowing water for 10 minutes.

25

(Discoloration Degree Test in Tannin Solution
30 Treatment) l
The test yarn subjected to the tannin solution
treatment is air dried at 20°C- for one day, and the
discoloration degree is classified in accordance with the
following criteria:
35 Fist class: the yarn exhibiting the same whiteness
as an untreated yarn;

Second class: the yarn being slightly colored;



Fatty acids usable in the present invention are nono- or di-carboxylic

aci ds *having a straight- or branched chain hydrocarbon group having 10 to
36 carbon atons. Preferable exanples of such fatty acids are 5 capric
acid, lauric acid, nyristic acid. palmtic acid, stearic acid and behenic
acid. Coating hydrotalcite particles with a fatty acid can be nentioned as
an exanple of a nethod for allowing a fatty acid to adhere to the

hydrotal cite. O her various 10 known nethgds may al so be used.

Speci fical -exanpl es of the coating nmethod include a nethod wherein a
hydrotalcite and 0.1 to 20% by wei ght, based thereon, of a fatty acid are

placed in a Henschel 9% ] .ci¥k Nealipd yhid &eitnd '11ght fPdc8188ERGd wherein
a 15 hydrotal cite anqagil to 20% wei ght,, based it her eon, 8f a fatty
acid dissolved in a SRS CRLMI B belng cales®dfsaBf chi ori nat ed

hydrocarbons) are m xeifth classy calhelry®rn Bathdg hersohyEpt codorednved
.after the m xi ng trea{@ﬁiﬂriﬂ@emﬁﬁ@%@ﬁoﬁﬁT§$§¥$éﬁéY aci d adhered ;
5 The test yarn subjected to the tannin solution
treatment is immersed at an elongation of 50% in a
solution at 30°C for 8 hours prepared by diluting sodium
hypochlbrite'solution (manufactured by Sasaki Yakuhin
K.K.) with ion-exchanged water to have an available
10 chlorine concentration of 3 ppm, and adjusting the pH to
7 with a buffer solution containing citric acid and
sodium hydrogenphosphate.
(Swell Test of Yarn)
The swell AL of the test yarn having been subjected
15 " to the chlorine immersion treatment is represented by the
following formula
AL = [ (L=Tg)/Lo] x 100
wherein AL is a swell (%) thereof, L, (cm) is the initial
length thereof, and L (cm) is the length thereof after

20 having been subjected to the chlorine immersion
treatment.

-

{Chlorine Resistance Evaluation Tesﬁ)

The test yarn subjected to the tannin solution
treatment is immersed at an elongation of 50% in a
solution at 30°C prepared by diluting sodium hypochlorite
solution (manufactured by Sasaki Yakuhin K.K.) with ion-
exchanged water to have an available chlorine -
concentration of 3 ppm, and adjusting the pH to 7 with a-
buffer solution of citric acid and sodium
30 hydrogenphosphate. Samples are sequentially taken every

8 hours (1 cycle), and the tenacity retention ratio AT is
obtained from the following formula

AT = (TS/TS,) x 100
wherein AT is the tenacity retention ratio (%) of the
sample, TS is the tenacity (g) thereof after the
treatment, and TS, is the tenacity (g) thereof before the

25
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20 can be determ ned fron1fhehéhange in weight of the hydrotalcite
before and after the fatty acid treatnent. Hydrotalcites are extrenely
|iable to secondarily agglonerate in a polar solvent used as a dry spinning
sol vent of polyurethane, such as di methyl acgfani de, 25 di et hyl f or mam de .
and di net hyl sul foxide, and, as a result, a rise in an extruding pressure
~and yarn breakage in the process of spinning polyurethane are caused. \Wen
the hydrotal cit exbheaead W iHhet kB1batine aeisd saaseraliing dvaXyrted ekRnterms
invention alleviates the degree af secandar M Add in the
pol ar sol vent p‘r’gb ﬁ@‘ﬁfet%hgocx'hg%%e%ﬁﬁ ﬁ% g‘t?r‘?egce char geﬂgt at e

t hereof, and th&ekemtdpn xedded®fy 58Fgl oneration particle size becones
"10[err] or less, and fhe@Bividn)0 iR Heig1es tind Tonisdyat tid aBrampes
remar kably_ i nprqved. A preferable_ 35 aver gge sgcongdar ation
particle stze i %ef(‘frt%’eﬁ %er%]".w'Di r§Th E@fr%es’rgfh’rﬂ’t%¥cé%ieg |anB n organic
solvent in the medsgrd, ianteniiorean besicarifijss dhitbypyweight, based on

| the total weight of fibers.

i

Example 1
Under a nitrogen gas stream, 133.3 parts of
10 polytetramethylene glycol having an average molecular

weight of 1,600 and 31.2 parts of 4,4’ -diphenylmethane
diisocyanate were reacted with each other with stirring
at 95°C for 90 minutes to obtain a prepolymer having
remaining isocyanate groups. The resultant prepolymer
15 was cooled to room temperature, and 270 parts of dried
dimethyl acetamide was added thereto to dissolve the
prepolymer and obtain a prepolymer solution.
On the other hand, 2.34 parts of ethylenediamine and
0.37 part of diethylamine were dissolved in 157 parts of
20 dried dimethylacetamide, and the resultant solution was
added to the prepolymer solution at room temperature to
obtain a polyurethane solution having a viscosity of
1,500 poise at 30°C. | : _
A dope éontaining 2% of 4,4’-butylidenebis(3-methyl-
25 §-t-butylphenol), 0.7% of 2-(2’-hydroxy-3’-t-butyl-5’-
methylphenyl)-5-chloxobenzotriazole and -13% by weight of
a hydrotalcite having the following formula (7) to which
a fatty acid listed in Table 1 was adhered, and prepared
by dispersing these substances mentioned above in
dimethylacetamide using a homomixer, was added to the
viscous polymer solution thus obtained. . '
Mg, sA1; (OH),3C05+ 3 . SHO . | (7)
The'pol§mer solution was dry spun at a rate of
600 m/min at a hot air temperature of 330°C to obtain a
35 yarn having 40 denier/5 filaments.
The results are shown in Table 1.

30



6 conventional nethods by, for exanple, a honom xer. Hydrotal cite having an
average secondary aggl omeration particle size of 5[err] or |less may al so
be- obt ai ned by wet grinding hydrotalcite using, for exanple, a ball mlIl. 5
Furthernore, when the hydrotalcite treated with a fatty acid as nentioned
in the present invention is_used, the phenonena such as turning brown of

t he pol yurethane yarn during the tannin solution treatnent, and swelling
during chlorinated water inmersion can be inproved. 10 In the
present invention, the content of the hydrotal cite having water of
crystallization and the fatty acid to be adhered is 0.1 to 10% by wei ght,
preferably 0.3 to 8% by weight, and nore preferably 0.5 to 5% by wei ght,
based on the pol yuret hane. Wen the 15 addi ti on anount of these
conpounds is less than 0.1% by wei ght, theighlorine deterioration
prevention effect is

The amount of yarn breakage in Table 1 designates
the amount of breakage having taken place during spinning
for 24 hours. The extruding pressure rise ratio
designates the. rise (kg/an) of an extruding pressure per

5 day when a metal mesh filter of 400 mesh was used as the °

filter medium.



unsatisfactory. Wien the addition amount thereof is nore than 10% by
wei;ght, it is not preferable because the physical properties of the fibers
are adversely affected. 20 The pol yuret hane usable in the present

i nvention (sonetinmes referred to as "segnented pol yurethane"” hereinafter)
conprises, as the principal constituents,_asgubstantially |inear polyner
such as honopol yner or copol yner havi ng hydroxyl groups at both nol ecul e

ends 25 and a nol ecul ar wei ght of 600 to 4000, such as pol yester diol,
pol yet her di o}l—polyesteiam-dodiol  polycarbonate diol polyacryl diol,
pol yt hi oest er gigﬂ, pol yt hi oet her diol, polyhydrocarbondipl, or a m xture
or copol yrer s} gfd these syfystanges,, ap Qfggni g dii spcyanate, and a chain 30
ext ender havipg & yfunctironal @acti ve wdrogen @t enswe sdcp as pol yol
pol yam ne, hypgogyl am ne} hydrazi ne, pol yhydrazi de, polyspm carbazide,
water or a mkKeufe therepf In the present inventjon, thelhydrotalcites
havi ng 35 Mgt er of crystallization and fatty acid adhefed thereto
| 428 |
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may be used, in conbination with other conmpounds conventionally used for
pol yuret hane el astic yarn, for -7- exanple, an ultraviolet |ight
absorber, an antioxidant, a light stabilizer, a gas-resistant stabilizer, a
coloring agent, a matting agent and a filler. The hydrotal cite having water
of crystallization and 5 fatty acid adhered thereto is usually added to
a pol yur et hahe pol yner solution prepared by reacting a pol yurethane

prepol yner with a chain extender. However, the hydrotalcite nay al so be
previ ously-added to these conpounds, or nmay be added during

pol yneri zation. 10 A spinning stock solution (i.e., polyurethane
dope) prepared by dissolving the pol yurethane conposition of the present
inventioen in a polar solvent such as di methyl acet am de, di nethylformam de
or di net hyl sul f oxi de

- 14 -

! Example 2
The procedure of Example 1 was repeated, except that

a hydrotalcite having the following formula (8) to which
a fatty acid listed in Table 2 was adhered was used, in

5 place of the chlorine deterioration inhibitor in
Example 1.
Mg3Alz (OH) 10003 el. 7H20 . ( 8 )

The results are shown in Table 2.

—



exhibits an extrene decrease in the rise of the extruding 15 pressure
and an extrenely | ow frequency of yarn breakage in the spinning process,
and therefore.. can be stably spun over a long period of time. Anpng those,
a preferabl e pol yurethane dope substantially conprises 15 to 45% by wei ght

of the pol yurethane conposition of the presgrt 20 i nvention and a pol.ar
sol vent, and a nore preferable pol yurethane-dope substantially conprises 20
to 40% by weight thereof and a polar solvent. The elastic fibers obtained
fromthe ponuretha@e conpogition of the present invention has excellent 25
resi stance to deté%kptation incyrred _py chlorine, and in addition the
pol yuret hane el agty & ®arn ngit her =i $c¢l ors even when treated with tannin
solution nor swel{zg n chlorjinated watgr. Since the polyurethane el astic
yarn prepared fr 20 th itign of the present invention does not
| ose the chloﬂluigesistant stabilizatijon effect thereof to a | arge extent,
even when dyed ands suBsgquently furt her ' -
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treated«with tannin solution, it is extrenely useful as a swmWwear
materi al repeatedly used over a long period in 35 SW mm ng pool s
cont ai ni ng chlorine. The pol yuret hane conposition of the present invention
may al so be used as filns, elastoners, foam -8- materials, and the |ike
in addition to use for elastic fibers. EXAMPLES The present invention wl|
now be explained in nore 5 detail with:reference to Exanpl es and
Conparati ve Exanples, but it should be urdéfst-ood that the present
invention is by-no nmeans limted to these Exanples. Various neasurenents
and pretreatnent of fibers described in the follow ng Exanples were carried
out by 10 pr oced JP&RLE abscri bed bel ow.

The procedure of Example 1 was repeated, except that

a hydrotalcite having the following formula (9) to which
a fatty acid listed in Table 3 was adhered was used, in

5 place of the chlorine deterioration inhibitor in
Example 1. :
Mg,.sAl,(OH)13C0s (3)

The results are shown in Table 3.

-



(Measurenent of Average Secondary Aggl oneration Particle Size of
Hydratal cite) A dope containing 13% by wei ght of hydrotalcite dispersed in
di met hyl acetamde is diluted with 15 di mret hyl acetam de, to the 0.5% by
wei ght content of the hydrotalcite. The diluted dope is photographed
through an optical mcroscope. The weight average particle size thereof is

obt ai ned fromthe photograph using an |%Ege analysis file system (trade
"~ nane of |P-1000, nmanufactured 20 ahi Chem cal Industry Co., Ltd.).

(Measurement of Available Chlorine Cbncentratlon) A chl orinated mater

sanple in an wei ghed out in a 100 m Erl enneyer fl ask,
and after addlﬁgEQQ of dr tassiumi odi de thereto, the sanple 25 IS
shaken to be nm ué?u. The fgswhtlant solution is titrated with a 1/1 OCON
sodi um t hi osul fateSsol uti 8, “Arld a starch solution is added thereto when
the titrated siﬁqglon turps palle yellow fromorange. The titration
H 1 1(.?\1-42‘..,;,4 Y. I |
therewith is C pRtRves—tni +He bl ue color of the
Q .
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30 . sdiution produced by the starch-iodine reaction di sappears.
Separately, 25 m of ion-exchanged water is collected, and the bl ank
titration amount thereof is obtained in the same manner as described above.
The avail abl e chlorine concentration His given by the 35 foll owi ng
formula: H= [err] -9- wherein His an available chlorine concentration
(ppm, Vs is atitration amunt (m) of the 1/1 OON sodi umthiosul fate
solution at the tine of titrating the chlorinated water, Vb is the
titration amount (m) 5 thereof at the tine of titrating the

i on-exchanged water, f is the titer of the 18/-©0ON sodiumthiosul fate, and
W is a weight (g) of the chlorinated water. (Treatnent under Dyeing

Cpnd|t|0n§) Example 4

| The procedure of Example 1 was repeated, except that
a hydrotalcite which was wet ground and to which a fatty
acid was adhered was used, in place of the chlorine

5 deterioration inhibitor in Example 1. The result are

shown in Table 4. The wet grinding was carried out in
dimethylacetamide solvent using an apex mill (trade name
of AM-1, manufactured by Kotobuki Eng. & Mfg. Co., Ltd.)

and zirconia balls at 1,900 rpm for 20 hours to give a
10 13 wt.% dope.

-



A test yarn with an elongation of 50%is imersion 10 treated for 1 hour
in. boiling dye bath having a bath ratio of 1:30, containing 1.2% owf of a
fluorescence dyestuff (trade name of Bl ankophor CL, nanufactured by Bayer
Ltd.), 0.4 g/l of a dyeing aid (trade name of |onet Wap 50, nmanufactured
by Sanyo Chem cal Industries, Ltd.) 15 and-hagi Ag a pH value of 3.5

adj usted with acetic acid and sodi um acetate. The yarn thus treated is :
washed with flowing water for 10 m nutes. (Tannin Solution Treatnent) The

test yarn su Lpgted to tjhe treatnent under th¢ 20 dyeing conditions is
placed in a ¢ondi+ion off 50% el ongati on hﬂ g,nolution containing 4.5g of
‘tannic acid (j3pecgal ly ufeac®ur debysDat nkppon phar maceutical Co., Ltd.)
and 2.7g of ggk®ic acidjn 6 liters of ion- eychanged water when the
solution is gL 9[err]C} The 25 treatnment golution is then heated to
50[err]C, anddhe test yarn is imrersion treatjed therein for 30 minutes .
wi t hout furthei epBogessing. The yarn thus tredted is washed with
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flowi ng.water for 10 minutes. (Discoloration Degree Test, in Tannin
Soldtion 30 - Treatnent) The test yarn subjected to the tannin
solution treatnent is air dried at 20[err]C for one day,- and the

di scol oration degree is classified in accordance with the follow ng
criteria: Fist class: " the yarn exhibiting the same whiteness as an
untreated yarn; Second class: the yarn bei slightly col ored; - 10 -
Third class: the yarn being lightly col ored; Fourth class: the yarn being
colored; and Fifth class: the yarn being strongly colored. (Chlorine

| mrer si on Treatrrent)EﬁamEle 5 The test yarn subjected to the tannin
sol ution

Under a nitfogen-gas stream, 125 parts of a
polyester diol having a molecular weight of 1,500 and
prepared from 1,6-hexanediol, neopentyl glycol and adipic

5 acid and 31.2 parts of 4,4’-diphenylmethane diisocyanate

were reacted with each other with stirring at 95°C for

90 minutes to obtain a prepolymer having remaining
isocyanate groups. The prepolymer was cooled to room
temperature, and 281 parté of dried dimethylacetamide was

10 added thereto to dissolve the prepolymer and obtain a
prepolymer solution.

On the other hand, 2.34 parts of ethylenediamine and
0.37 part of diethylamine weré dissolved in 185 parts of
dried dimethylacetamide, and the resultant solution was

15 added to the prepolymer solution at room temperature to
obtain a polyurethane solution having a viscosity of
1,510 poise at 30°C.

A dope containing 2% of 4,4’-butylidenebis(3-methyl-
6-t~butylphenol), 0.7% of 2-(2’-hydroxy-3‘'-t-butyl-5’-

20 methylphenyl)-5~chlorobenzotriazole and 13% by weight of
a hydrotalcite of the following formula (10) to which a
fatty acid listed in Table 5 was adhered and prepared by
dispersing these substances mentioned above in
dimethylacetamide using a homomixer was added to the

25 viscous polymer solution thus obtained.

Mg, sA),(O0H),3C0;+ 3. 5H,0 (10)
The polymer solution was dry spun at a rate of

600 m/min at a hot air temperature of 330°C to give a

vyarn of 40 denier/5 filaments.

30 The .results are shown in Table 5.



treatnment. is imersed at an elongation of 50%in a solution at 30[err]C
for 8 hours prepared by diluting sodium hypochlorite solution (mnufactured
by Sasaki Yakuhin K K.) wth ion-exchanged water to have an avail able 10
chl orine concentration of 3 ppm and adjusting the pHto 7 with a buffer
solution containing citric acid and sadhym_hydr ogenphosphate. (Swell Test

of Yarn) The swell AL of the test yarn having been subjected 15 to the
‘chlorine imersion treatnent is represented by the following fornula AL =

[(L-[err])/[ernqfigx—1t06—wheretrqAL is a swell (% thereof, Lo (cn) is the
initial length|thgreof, ajd L (gm is the length thereof after 20 havi ng
been subj ect ed|toSthe chl dig pesijmmersion treatnent. (Chlorine Resistance
Eval uation Test])s Fh® test |yafrslubj ected to the tannin solution treatnent
is imersed at_%bﬁelongation of 0% in a
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25 golution at 30[err]C prepared by diluting sodi um hypochlorite
solution (manufactured by Sasaki Yakuhin K K ) with ion- exchanged water to
have an avail abl e chl orine concentration of 3 ppm and adjusting the pHto
7 with.a buffer solution of citric acid and sodi um 30 hydr ogenphosphat e.
Sanpl es are sequentially taken every 8 hours (i cycle), and the -tenacity
retention ratio AT is obtained fronthe following fornula AT = [err] x 100
wherein AT is the tenacity retention ratio (% of the 35. sanple, TS is
the tenacity (g) thereof after the treatment, and [err] is the tenacity (g)
t her eof before the treatment. The chlorine resistance is evaluated in
terms of tine required for the yarn to have a tenacity retention ratio of
50% In addition, in Exanples and Conparative Exanpl es

- 22 .

Example 6
The procedure of Example 5 was repeated, except that

a2 hydrotalcite which was wet ground in the same manner as
in Example 4 and to which a fatty acid was adhered was ‘
.5 used, in place of the chlorine deterioration inhibitor of
Example 5.
The results are shown in Table 6.

—



5 described below, the termparts signifies parts by weight, and the
tetm % signifies % by weight,
1 Under a nitrogen gas stream 133.3 parts of LO pol yt et r anet hyl ene
gl ycol having an average nol ecul ar weight of 1,600 and 31.2 parts of
4, 4' - di phenyl net hane dii socyanate were reacted with each other with

stirring at 95[err]C for
i socyanat e groups.

tenperature, and

di ssol ve the prej

hand, 2.34'parts
di ssolved in 157

sol uti on was addé
a pol yur et hane s

Table 6

based on the total weight of fibers. Exanple

90 ninutes to obtain?Z23 pr epol yner havi ng remai ni ng
The resul tant prepol yner 15 was cool ed to room

o of

ried dinethyl acetam de was added thereto to

Experiment

No.

Ex. 6"2

D@l §nmer and]ob{ain a prepolynmer solution. On the other
Sf Seghyl enggj ami ne and 0.37 part of diethylamine were
pafits of 20~ | dried dinethyl acetanide, and the resultant
b& o the pieppl yner solution at roomtenperature to obtain
o -on—havitngla viscosity of 1,500 poise at 30[err]C
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A dope.containing 2% of 4, 4'-butylidenebis(3-nethyl- 25

6-t- butyl phenol), 0.7%of 2-(2'-hydroxy-3'-t-butyl-5" -

nmet hyl phenyl ) - 5- chl or obenzotri azol e and 13% by wei ght of a hydrotalcite
having the following formula (7) to which a fatty acid listed in Table 1
was adhered, and prepared by di spersing thesg substances mentioned above in
30 dlnethylacetan1de usi ng a horomni xer, was added to the viscous pol ymer
solution thus obtained. [err] (7) The-pol yner solution was
dry spun at a rate oEXem®le/ifin at a hot air tenperature of 330[err]C to

obtain a, 35 yarn BaweRd a4 148l Yydd |ammnads, 11,800 qsa&tg @geashown in

Tabl e 1. - he apount of_ yarn "break I n Table 1 desjopates the
armount  of breakaagolgﬂ%&% diode S %é’d? ps ‘2L IBBLR
molecular ends and having the formula (11), 240 parts of
3 4,4’ -diphenylmethane diisocyanate and 1,150 parts of

dimethylacetamide were reacted with stirring at 40°C for
3 hours to obtain a solution of a prepolymer solution
having remaining isocyanate groups,

the. copolycarbonate diol having repeating unite

10 of the formulas
- ( OCHzCHzCHzCHz(:HzOCO ) - and .
~ (OCH,CH,CH,CH,CH,CH,0C0 ) - (11)

in a ratio of 55:45, and possessing a number average
molecular weight of 3,000.

15 The solution was cooled to room temperature, and
1,900 parts of dried dimethylacetamide was added thereto
to give a prepolymer solution.

On the other hand, 26.9 parts of ethylenediamine and
3.13 parts of diethylamine were dissolved in 1,780 parts

20 of dried dimethylacetamide, and the resultant solution
was added to the prepolymer solution at room temperature
to obtain a polyurethane-solution having a viscosity of
1,600 poise at 30°C.

A dope containing 2% of 4,4’-butylidenebis(3-methyl-

25 6-t-~-butylphenol), 0.7% of 2-(2’-hydroxy-3’-t-butyl-5'-

methylphenyl)-5—ch16robenzotriaz61e and 13% by weight of

a hydrotalcite represented by the following formula (12)

to which a fatty acid listed in Table 7 was adhered, and

prepared by dispersing these substances mentioned above

30 in dimethylacetamide using a homomixer, was added to the:
viscous polymer solution thus obtained.
Mg,.sA1; (OH),3C0;+ 3. 5H,0 _ (12)

' The polymer solution was dry spun at a rate of
600 m/min at a hot air temperature of 330°C to give 2
35 yarn of 40 denier/5 filaments.

The results are shown in Table 7.
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for 24 -hours. The extruding pressure rise ratio designates the- rise

(kg/ ¢n2) of an extrudi ng pressure per 5 day when a netal nesh filter of

400 nesh was used as the filter nedium [err] CO - 14 - Exanple 2 The
procedure of Exanple 1 was repeated, excepesthat a hydrotal cite having the
following fornmula (8) to which a fatty acid listed in Table 2 was adhered

was used, in 5 pl ace of the chlorine deterioration inhibitor in Exanple
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[err] (8) The results are shown in Table 2. 15 o -, | -
16 ;Exanpl e 3 The procedure of Exanple 1 was repeated, except that a
hydrotal cite having the following fornula (9) to which a fatty acid |isted

in Table 3 was adhered was used, in 5 pl ace of the chlorine
deterioration inhibitor in Exanple 1. [err] ) (9) The
results are shown in Table 3. - 26 -

Example 8

‘The procedure of Example 7 was repeated, except that
a hydrotalcite which was wet ground in the same manner as
in Example 4 and to which a fatty acid was adhered was
5 used, in place of the chlorine deterioration inhibitor in
Example 7.
The results are shown in Table 8.

-



17 [err] '. s: 014 - 18 - Exanple 4 The procedure of Exanple 1 was
repeat ed, except that a hydrotalcite which was wet ground and to which a
fatty acid was adhered was used, in place of the chlorine 5

deterioration inhibitor in Exanple 1. The result are shown in Table 4. The
wet grinding was "carried out in dinethylacetam de sol vent using an apex
mll (trade nanme of AM 1, manufactured by Kotobuki Eng. & Mg. Co., Ltd.)
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and zirconia balls at 1,900 rpmfor 20 hours to give a 10 13 wt. % dope.
19. T 20 - Exanple 5 Under a nitrogen gas stream 125 parts of a
polyester diol having a nol ecul ar wei ght of 1,500 and prepared from

1, 6- hexanedi ol , neopentyl -glycol and adipic 5 acid and 31.2 parts of

4, 4' - di phenyl net hane dii socyanate were _reacted with each other with
stirring at 95[err]C for 90 m nutes to obtain.a prepol ynmer havi ng renmai ning
i socyanate groups. The prepol ynmer was cooled to roomtenperature, and 281
parts of dried dinethyl acetam de was

- 28 -

[Industrial Applicability]

As mentioned above, since the polyurethane
composition of the present invention can be stably spun
over a long period of time and exhibits neither

5 discoloration in the step of tannin solution treatment
nor swelling during chlorine immersion-treatment, it is
extremely useful as a functional fiber material for
foundation garments, socks, sports wear, etc.

—r
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10 “T_added théereto to dissol vethé prepol yner and obtain a prepol yner
solution. On the other hand, 2.34 parts of ethylenediam ne and 0.37 part of
di et hyl am ne were dissolved in 185 parts of dried di nethylacetani de, and .
the resultant solution was 15 added to the prepolymer solution at room

t enper at ur e in a pol yurethane solution having a Vi Has Bedn Rplackd
poi se at 30] ermc A dope Fning 2% of 4,4'-butyliden ﬁ
2

6-t - but yl phen m - (2' -hydroxy-3'-t-butyl-5"- 1 m”mll, '
net hyl phenyl )?‘. lcﬂwm !az'ol e and 1'3(%9by“ wei ght of a hydrotalcite of
the follow ng forhmula (v which a fatty acid listed in Table 5 was

adhered and prepared by dispersing theseégggékfnces ment i oned above in
di met hyl acet am de usi ng a honmom xer was o the 25 vi scous pol yner

sol ution thus obtainkd. [2arpplyurethane composition Thmppssymer Osdi (i< on
}A'?Sgid% spun aty ¢ "By Qi RO BLELA 8h 8nhBOpoRilirbeRRAES! BiEe HYdrBAUBELLE
having water of crystallization and a C,~-C,;, fatty acid
5 adhered thereto.

2. A polyurethane composition accoxrding to
claim 1, wherein the hydrotalcite has an average
secondary agglomeration particle size of 10pm or less.

3. A polyurethane dope comprising the polyurethane

10 composition according to claim 1 and an organic solvent
capable of dissolving the polyurethane.

4. A polyurethane dope according to claim 3,
wherein the organic solvent is at least one solvent
selected from the group consisting of dimethylacetamide,

15 dimethylformamide and dimethylsulfoxide.
5. A method for producing a polyurethane dope
comprising the steps of:
dispersing hydrotalcite having water of
crystallization and a C;,-C3 fatty acid adhered thereto
20 in an organic solvent capable of dissolving polyurethane
so that the hydrotalcite has an average secondary
agglomeration particle size of 10um or less; and
mixing the hydrotalcite with the
polyurethane.
25 6. A method for producing a polyurethane dope
comprising the steps of:
wet grinding hydrotalcite having water of
crystallization and a C;y~C3y fatty acid adhered thereto
in an organic solvent capable of dissolving polyurethanel
30 so that the hydrotalcite has an average secondary
agglomeration particle size of 5um or less; and

mixing the hydrotalcite with the
polyurethane. '

THIS SHEET HAS BEEN
REPLACED




yarn of 40 denier/5 filanments. 30 ' The results are shown in Table

5.. .*[err] - 22 - Exanple 6 The procedure of Exanple 5 was repeated,
except that a hydrotalcite which was wet ground in the same nanner as in
Exanple 4 and to which a fatty acid was adhered was 5 used, in place of

the chlorine deterioration inhibitor of Exanple 5. The results are shown in
Tabl e 6. :

- 30 -

ABSTRACT

"POLYURETHANE COMPOSITION

A polyurethane composition excellent in chlorine

resistance containing 0.1 to 10% by weight, based on the
5 polyurethane, of hydrotalcite which has water of

crystallization and a Cj,~C,, fatty acid adhered thereto,

capable of being stably spun over a long pefiod of time,

and exhibiting neither discoloration in the step of

tannin solution treatment nor swelling during chlorine
10 immersion treatment.

o



23 - - 24 - Exanple 7 Under a nltrogen gas stream 1,500 parts of a
Copol ycar bonat e di ol havi ng hydroxyl groups at both nnlecular ends and
having the forrmula (11), 240 parts of 5 4, 4' - di phenyl net hane

dii socyanate and 1, 150 parts of dinethyl acetam de were reacted with
stirring at 40[err]C for 3 hours to obtarn9a-sol ution of a prepol yner
sol ution having renaining i socyanat e. groups, the copol ycarbonate di ol

(1) P & rati omgReld A5 o myvald bl eh tRiphy Caberageacion’ (pm)
Vs is a titration amount (ml) of the 1/100N sodium
thiosulfate solution at the time of titrating the
chlorinated water, Vb is the titration amount (ml) -

5 thereof at the time of titrating the ion-exchanged water,; !
f is the titer of the 1/100N sodium thiosulfate, and Ws
is a weight (g) of the chlorinated water.

(Treatment undexr Dyeing Conditions)
A tesr yarn with- an elongation of 50% is immersion
10 treated for 1 hour in a boiling dye bath having a bath
ratio of 1:30, containing 1.2% owf of a fluorescence
dyestuff (trade name of Blankophor CL, manufactured by
Bayer Ltd.), 0.4 g/l of a dyeing aid (trade name of Ionet
Wrap 50, manufactured by Sanyo Chemical Industries, Ltd.)
15 and having a pH value of 3.5 adjusted with acetic acid

and sodium acetate. The varn thus treated is washed with
flowing water for 10 minutes.

(Tannin Solution Treatment)

The test yarn subjected to the treatment under the
20 dyeinqxconditions is placed in a condition of 50%
elongation in a solution‘containinga4.5g of tannic acid
(specially manufactured by Dainippon pharmaceutical Co.,
Ltd.) and 2.7g of acetic acid in 6 liters of ion-
‘exchanged water when the solution is at 25°C. The
treatment solution is then heated to 50°C, and the test
yarn ls immerSLOn treated thereln for 30 minutes without

further processing. The yarn thus treated is washed with
flowing water for 10 minutes. '

25

(Discoloration Degree Test, in Tannin Solution

Treatment) |

The test yarn subjected to the tannin solution
treatment is air dried at 20°C- for one day, and the
discoloration degree is classified in accordance with the
following criteria:

30

35 Fist class: the yarn exhibiting the same whiteness

"as an untreated yarn;
- Second class; the yarn being slightly colored;
This is the replacement shapt
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mol.ecul ar wei ght of 3,000. 15 The solution was cooled to room
tenperature, and 1,900 parts of dried di methyl acetani de was added thereto
to give a prepolyner solution. On the other ‘hand, 26.9 parts of

et hyl enedi am ne and 3. 13 parts of diethylamne were dissolved in 1,780
parts 20 of dried dinmethylacetan de, armd % he resultant solution was
added to the prepolyner solution at roomtenperature to obtain a

pol yur et hane sol ution having a viscosity of 1, Ggﬂisogitﬁe réplacéhent $i@etA dope
contai ning 2% of 4,4'-butylidenebis(3-nmethyl- 2 6-t-butyl phenol), 0.7%
of 2-(2'-hydroxy-3"'-t-butyl-5"- nethyl phenyl)-5-chl orobenzotri azol e and 13%
by weight of a hydrotalcite represented by the ﬁhﬁbbmﬁnqngpﬂﬁﬁlﬁ£W12) to
which a fatty acid listed in Table 7 was adhered, and pr®pared by

di spersing these subS{ESHRECALe 5 d above 30 i n di met hyl acet am de

using a hogrom xer, waheagdebdnt tiifram Ston Srd ¥y88r t60hutbapokhied cabtfvned.

Lerr] poly&égﬁhane elastic fibers to prevent deterioration in
various .chlorinated water environments.

BACKGROUND ART
Polyurethane elastic yarn obtained from 4,4'-

10 diphenylmethane diisocyanate, ‘a polyhydroxy polymer
having a.relatively low degree of polymerization and a
compound containing'polyfunctional active hydrogen, has
a high degree of rubber elasticity, is excellent in
mechanical properties such as tensile stress and

15 resilience and has an excellent thermal behavior.
Therefore, much attention has been called to this yarn as
a functional fiber material for foundation garments,
socks, sportswear, and the like.

However, it is known that, when such products

20 composed mainly of a long chain segmented polyurethane
are washed with chlorine bleach, a marked deterioration
in the phfsicai propertié; of the segmented polyurethane
takes place.

Moreover, it is known that, when swimsuits composed

25 of poiyurethane elastic yarn and polyamide yarn are
exposed to chlorinated water in a swimming pool having an

- active chlorine concentration of 0.5 to 3 ppm, .
deterioration of the physical properties of the
polyurethane elastic yarn and discoloration and fading of

30 dyestuff édhering to the polyamide yarn occur.

Accoxrdingly, for the purpose of improving chlorine
resistance of the polyurethan elastic yarn used for
swimming race .suits worn in swimming pools, a
polyurethane prepared by the use of a polyester, as a

35 polyhydroxy polymer having a low degree of
polymerization, which is made more excellent in chlorine
resistance due to the molecule bonding viewpoint thereof,



The pol ymer solution was dry spun at a rate of 6Cqhigisnihe rapiagemgnt giheet
tenperature of 330[err]C to give a 35 yarn of 40 denier/5 filanents. The

results are shown in Table 7. - 25 - - anpl e 8 ocedur e
of Exanple 7 was repeated, except that a_fydrot aIQﬂ% BhDgE 9§Zt @:gund

in the same manner as in Exanple 4 and to which a fatty aci.d was adhered
was_5 héFdtEC e OThdd Heldl Foud@ ¢8LR" baeabnehal BRI Bebr it RIS
7. The results are shown in Table - 8,
take place when yarn obtalned from the polyurethane composition
is used for swimming race suits. That is, the yarn is turnegd
brown in the process of tannin solution treatment for preventing
dyestuff for polyamide from being discolored by chlorine; and the

yvarn swells when immersed in chlorinated water.
DISCLOSURE OF THE INVENTION

Accordingly, an object of the present invention is to provide a
hydrotalcite-containing polyurethane composition capable of being
stably spun over a long period, exhibiting neither discoloration
in the process.of tannin solution treatment nor swelling when
immersed in chlorinated water, and having excellent chlorine

resistance.

In accordance with the preéent invention, there is provided:
(1) a polyurethane composition comprising 0.1 to 10 % by weight,
based on the weight of the polyurethane, of hydrotalcite having
water of crystallization and a C,,-C,;, fatty acid adhered thereto,
wherein said hydrotalcite is represented by the formula (1):

Mz'xAlz (OH) 2x+6-nz (An-) z’ mHZO ’ (l)

wherein M?** is Mg?* or Zn?*, A™ is an anion having a valence of n,

x is a positive number of at least 2, z is a positive number of

2 or less, and m is a positive number, provided that said

polyurethane is free of halogen-containing fire retardant;

(2) a polyurethane dope comprising the polyurethane composition

according to (1) above and an organic solvent capable of

dissolving the polyurethane;

(3) an article of manufacture comprising an elastic fiber having

the composition of (1) above; and

(4) a method for producing a polyurethane elastic fiber as

defined in (3) above, comprising dry spinning a polyurethane dope

composition to form said elastic fiber where said dope comprises
(i) 0.1 to 10 % by weight, based on the weight of said



- 27 - - 28 - [Industrial Applicability] As nmenti-oned above, since the
pol yuret hane conposition of- the present invention can be stably spun over a
| ong period of time and exhibits neither 5 di scol oration in the step of
tannin solution treatnent nor swelling duei-ng chl ori he inmersion treatnent,
it is extrenely useful as a functional fiber material for foundation
garnents, sockspodporeshamsr,, epf. a hydrotalcite having water of

crystallization and a C,-C;, fatty acid adhered thereto,

said hydrotalcite being represented by the formula (1) as

defined in claim 1, and

(ii) at least one solvent .wherein said solvent is

dimethylacetamide, dimethylformamide or dimethylsulfoxide,
provided that said polyurethane is free of a halogen-containing

fire retardant.

The dope as defined in (2) above can be produced by dispersing
a hydrotalcite having water of crystallization and a C,,-C,;, fatty
acid adhered thereto in an organic solvent capable of dissolving
polyurethane so that the hydrotalicte has an average éecondary
agglomeration particle size of 10 um or less, or wet grinding the
hydrotalcite therein so that the hydrotalcite has an average
secondary agglomeration particle size of 5 um or less, and mixing

the resultant dispersion with polyurethane.
BEST MODE OF CARRYING OUT THE INVENTION

The present inventors have carried out extensive research on
developing a hydrotalcite-containing polyurethane composition
capable of being stably spun over a long period, exhibiting no
discoloration and swelling in the process of a tannin solution
treatment, and having excellent chlorine resistance. As a result,
we have found that hydrotalcites treated with a fatty acid and
having water of crystallization are suitable for the above-
mentioned objects. The present invention has been achieved on the

basis of this foundings.

Hydrotalcites according to the present invention are represented
by the formula (1):

Mz.xAlZ (OH) 2x+6-nz (An-) z’ mHZO (1)

wherein M?* is at least one metal element selected from the group

consisting of Mg?®* and 2Zn?, A"™ is an anion having a valence of n

This is the replacement sheet
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-29- CLAI MS 1. A polyurethane conposition conprising 0.1 to 10 % by
wei ght, based on the wei ght of the pol yurethane, of hydrotal cite having

wat er of crystallization and a C10-C30 fatty acid adhered thereto, wherein
said -hydrotalcite is représented by the formula (1): [err] (1)
wherein [err] is [err] or [err] [err] is an anion having a valence of n, x
is a positive nunber of at least 2, z is a positive nunber of 2 or |ess,
and mis a positive number, prOV|ded t.hat 48ai"d poly- urethane is free of
hal ogen-containing fire retardant. 2. A pol yurethane dope conprising the
pol yur et hane conpaqsiti@Qn agcor gt cJal L.an N9rgan ven

capabl e ofia%l(g19 §§V|ﬁ§'thg%poﬁ$§?étﬁa gb Thegl QF uFefhg%éégb bxalate
accor di ng ion chni saRicyhacei Aonheapd- ngaﬁléh§oWﬁé@mQQsQﬁ ﬂ&%ﬁnaQWQnSOXVEQt
sel ected 1 Ogﬁo@l@t&y' nufest aah deya thdetdyy| fer neddgle and gi neg hyl %é%w’&

4. An article of nanuf acturéa2 onpr|5|ngnan elastic fjber havin

COHpOSltldﬁﬂU$r%¢% myalue o oxr less d m 1s a positive numeéacal value.

..Preferable examples of the hydrotalcites of the
present invention are compounds having the following
formulae (2), (3), (4). (5) and (6):

MggAl, (OH) ;0CO5+ 6H,0 ' (2)
Mgy.7AL2(OH) 43,405 3. 7TH0 (3)
) Mg, sA1, (OH),5C05+ 3. 5H;0 (4)
Mgs AL, (OH)s.4CO5 2. 7TH,0 (5)
Mg;Al,(OH),CO;5¢ 1. 7TH,0 - (6)

The hydrotalcites according to the present invention
must have water of crystallization. When a sintered
anhydrous hydrotalcite is used, polyurethane yarn is
turned brown in the step of tannin solution treatment,
and swells when immersed in chlorinated water. When a
hydrotalcite having water of crystallization is used,

such phenomena can be inhibited.

This is the replacement sheet
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5. A nethod for producing a polyurethane elastic fiber as de- fined in

claim4, conpr
said elastic f1'B

ﬁgmﬁg .nnmngua?bolyurethane dope conposition to form
e

re said dope conprises (i) 0.1 to 10 % by. wei ght,

based on the weight of said po- |yurethane, ofga_hydrotal cite having water
of crystalli- pate: 9p DEC ,p,kjatlon and a [err] fatty acid adhered
C

thereto, said hydrota

Ite belng represented by the fornula (1) as de-

fined in claiml, and (Baﬁtyatadlwtuﬁmesqweﬁﬁe @éﬁtSﬁweﬁewﬁnsab
di met hyl - acet am de, dlnetd%]fo n1de or dj et hyl sul foxid rovi ded t hat

sai d pol yur et hane T°0%F &F

VYT AfiLf i VJfWear%%?a%P 8T The

met hod of cl ai m 5bramerheich &mmy@fdﬁoﬁarﬁau | Fiediye W_En@aﬁo atoa¥er éd@bon
secondary aggl onergtj,an p%&%ﬁéf%ﬁﬂé“%fgmﬁh d 1! f3Pty acids are

5

10

15

20

25

30

35

capric acid, lauric acid, myristic acid, palmltlc acid,
stearic acid and behenic acid. ..

Coating hydrotalcite particles with a fatty acid can
be mentioned as an example of a method for allowing a
fatty acid to adhere to the hydrotalcite. Other various
known methods may also be used.

Specifical examples of the coating method include a
method wherein a hydrotalcite and 0.1 to 20% by weight,
based thereon, of a fatty.acid are placed in a Henschel
mixer, and heated while stirring; and a method wherein a
hydrotalcite and 0.1 to 20% by weight, based thereon, of
a fatty acid dissolved in a suitable organic solvent .
(e.g., glcohols or chlorinated hydrocarbons) are mixed in
a conical dryer, and the solvent is removed after the
mixing treatment. The amount of the fatty acid adhered
can be determined from the change in weight of the
hydrotalcite before and after the fatty acid treatment.

" Hydrotalcites are extremely liable to secondarily
agglomerate in a polar solvent used as a dry spinning
solvent of polyurethane, such as dimethylacetamide,
dimethylformamide and dimethylsulfoxide, and, as a
result, a rise in an extruding pressure and yarn breakage
in the process of spinning polyufethane are caused. When
the hydrotalcite treated with the fatty acid according to
the present invention alleviates the degree of secondary
agglomeration in the polar solvent probably due to the
change in the surface charge state thereof, and the
average secondary agglomeration particle size becomes
10um oxr less, and fhe spinning properties of the

: polyurethane are remarkably improved. A preferable

average secondary agglomeration particle size is 10 to
lym. Dispersion of the hydrotalcite in an organic

' solvent in the present invention can be carried out by
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CLAIMS:

1. A polyurethane composition comprising 0.1 to 10 % by weight,
based on the weight of the polyurethane, of hydrotalcite having
water of crystallization and a C,,~Cs;, fatty acid adhered thereto,
wherein said hydrotalcite is represented by the formula (1):

M2 AL, (OH) pyug.ng (A™) , - WH,0 (1)

wherein M?* is Mg?' or Zn?*, A™ is an anion having a valence of n,
x is a positive number of at least 2, z is a positive number of
2 or less, and m is a positive number, provided that said poly-
urethane is free of halogen-containing fire retardant.

2. A polyurethane dope comprising the polyurethane composition
according to claim 1 and an organic solvent capable of dis-

solving the polyurethane.

3. The polyurethane dope according to claim 2, wherein the or-
ganic solvent is at least one solvent selected from dimethyl-

acetamide, dimethylformamide and dimethylsulfoxide.

4. An article of manufacture comprising an elastic fiber hawving

the composition of claim 1.

5. A method for producing a polyurethane elastic fiber as de-
fined in claim 4, comprising dry spinging a polyurethane dope
composition to form said elastic fiber where said dope comprises
(i) 0.1 to 10 % by weight, based on the weight of said po-
lyurethane, of a hydrotalcite having water of crystalli-

: ThEistheac@a;mnentshllﬂ_
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zation and a Cy,-C3 fatty acid adhered thereto, said

hydrotalcite being represented by the formula (1) as de-

fined in claim 1, and

(ii) at least one solvent wherein said solvent is dimethyl-

acetamide, dimethylformamide or dimethylsulfoxide,
provided that said polyurethane is free of a halogen-containing

fire retardant.

6. The method of claim 5, wherein the hydrotalcite in the dope
has an average secondary agglomeration particle size of iﬁuhm or

less.

This is the rep\acemen‘t shest
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