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particular on tetrachloroethylene (perchlor), as are used for dry cleaning textiles, in

. particular before heat setting fabrics made from elastic elastane fibres and polyamide

by warp or circular knitting. This invention in particular relates to the use of coated

or uncoated hydrotalcites and/or other metal aluminium hydroxy compounds as

10 additives to polyurethane compositions and polyurethane fibres produced therefrom

to provide protection against degradation or destruction.

For the purposes of the present invention, the term “fibre” includes staple fibres
and/or continuous filaments which may be produced by per se known spinning
15 processes, such as for example by dry spinning or by wet spinning and by melt

spinning.

Elastic polyurethane fibres made from long-chain synthetic polymers synthesised
from at least 85% segmented polyurethanes based on, for example, polyethers,
20 polyesters and/or polycarbonates, are well known. Yarns made from such fibres are
used for the production of fabrics, woven textiles or materials which, in turn, are
suitable inter alia for corsetry, stockings and sports clothing such as swimming
costumes or swimming trunks. Before the fabrics, woven textiles or materials used
for this purpose are dyed, they must, after processing with synthetic hard fibres,
25 such as polyamide or polyester, or natural fibres, such as cotton, on, for example,
a warp or circular knitting machine, have any fibre preparation oils or needle oils
removed. This may suitably be achieved by dry cleaning with hydrocarbons or
halogenated hydrocarbons, such as tetrachloroethylene (perchlor). If such fabrics,
woven textiles or materials are subsequently subjected to heat setting and dyeing,
30 the elastic polyurethane fibres may be damaged, which may go as far as fibre
breakage. As a consequence, the fabric, woven textile or material loses its elasticity.
Holes may even be formed in the textile material. Fabrics, woven textiles and

materials damaged in this manner cannot subsequently be made up and are discarded
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For the purposes of the present invention, the term"fibre" includes staple
fibres 16bnt i nuous fil aments which may be produced by per se
known spi nning 15 processes, such as for exanple by dry spinning or by
wet spinning and by melt spi nning.-2 - El asti c pol yuret hane
fibres made from |l ong-chain synthetic polynmers synthesised from at

| east 85 % segn@anwaste prakerial.et hanes based on, for exanple, polyethers, 20
pol yesters and/ or pol ycarbonates, are well known. Yarns nade from such

fibres ?r'ev\,h used for the production of fabrics, woven textiles or
material s i C Js r htattoRally tu8éd aki dedritfg GeemStinyd
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trunks. Before ¢lbifgiaindsies inaleo of gredt! significancetvehenathe finished textiles aref diy
this purpose are dyed, they nust, after processing with synthetic hard

fibres, 255 as- pol yam de or polyester, or natural fibres, such as
cotton, on, for exanple, a warp or circular knitting nmachi ne, have
any fibre preparation oils or needle oils renoved. This may
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damaged, whi ch ﬁn‘a@%g% P%%stszgre o gg?ﬁgrﬁéﬁﬁduﬁh%ﬂdﬁ@ b§ de BRahink WAth, T8Y eknple,
10 chlorinated hydrocarbons, in particular for yarns having a low denier value (for

example of less than 300 denier).

No solution to the problem of avoiding elastic fibre destruction by dry cleaning
with, for example, tetrachloroethylene, has hitherto been described.

15
The object underlying the invention is to provide a protective process for
polyurethanes or polyurethane fibres in which the polyurethanes, in particular the
polyurethane fibres or fabrics, woven textiles or materials containing such
polyurethane fibres, may simply be stabilised against destruction or degradation by

20 dry cleaning agents, in particular by tetrachloroethylene.

This object is achieved according to the invention by adding to the polyurethane
composition an effective quantity of finely divided hydrotalcites or other metal
aluminium hydroxy compounds, which are optionally coated with anionic
25 surfactants, fatty acids, fatty acid salts, silanes, polyorganosiloxanes, polyorgano-

hydrogensiloxanes or with other sizing agents or are uncoated.

The present invention provides the use of finely divided hydrotalcite and/or other
basic metal aluminium hydroxy compounds, in particular of the general formula (1)
30

Ml-x2+Alx(OH)2Axlnn-. mH2O - ) ( 1) L)
This Sheet Has Been Replaced

wherein _ ' | |IIII IIIIH ll III III

THIS SHEET HAS BEEN -
REPLACED




breakage. As a consequence, the fabric, woven textile or material loses its
_eI asticity. Le A BDl16s nay even be forned in the textile material.
“¥abrics, woven textiles and mat eri al s damaged in this nmanner cannot
subsequently be nmade up and are discarded _3.

as waste material. Resi stance to the hydrocarbons

conventional ly yaed %o%s%%ﬁ%gm 6P %! fh Pdr¥cular magnesfilngani ng | aundries is
al so of great significance en t Inished textilés are dry 5
cl eaned.

A™ s an anion of that valency number from the range comprising OH', F, CI,

Br, CO,>, SO, HPO,*, silicate, acetate or oxalate, in particular CO,,

5

0<x<05and0 < m < 1 apply,
or in particular of the formula (2)‘

10 : Mg Al(OH),(A%),-wH,0 2).
s is a number from 1 to 15,
t is a number from 1 to 8§,

15 .
u is a number from 1 to 40, This Sheot Has Beon Replaced

LR

w is a number from O to 20 and

20 v is a number from 1 to 5 and

A?  is an anion from the group comprising COs>, SO, HPO2, silicate or

oxalate, in particular CO52,

25 as an additive to polyurethane in a quantity of 0.05 to 30 wt. %, in particular from
0.05 to 15 wt.%, particularly preferably from 0.1 to 5 wt.%, very particularly
preferably from 0.3 to 4 wt.%, relative to the polymer, for the prbduction of
elastane fibres having elevated resistance to halogenated, partially halogenated or
non-halogenated hydrocarbons, in particular to C, to C; hydrocarbons, preferably

30 to tetrachloroethylene, tetrachloromethane or trichloroethylene.

The present invention also provides a process for the protection of polyurethane

fibres against degradation by halogenated, partially halogenated or non—h'alo_genated
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In practical terns, no fibre breakage of the elastic polyurethane fibres
can be !&).Iéeﬁ%.Léh in elastic fabrics, woven textiles or materials.
it is thus necessary to i nprove resistance to destruction brought
about by dry cleaning with, for exanple, 104- chlorinated hydrocarbons,
in particular for yarns having a | ow denier value (for exanpl e of

less than 300 dgpiré¢arbons, in particulaNby mfachlmthylemd)&hanaotbtmd inf thaty befdire the
elastic fibre destruction by dry cleaning

| e
t et rachl or oet hypalyerethase lwmﬁ%ﬁsﬁ%l%‘é@f‘?f‘?&&& melt gr a’lS ‘Blutiof of W%ﬂ' cthepe,
under |l ying the %@yee tl %}P%&wﬁq{]&{ﬁ\g cﬂfan \Xﬁ(;ﬂ?]gg% %8 %C%Eatftﬁmar of 0.05 to

pol yur et hanes of “pol'yurethane res’in t he “pol yur et hanes
particular the 15 wt. %, pmicmaﬂ@tﬂiafemb‘ly bf Osl w5 fwatb%| wery pmuaﬂaﬂyeprefbmblmf

mat eri al s cont ai ni ng such ol yur et han fibre
st abi | i sedSagai @St todk sttrBicreldivede ‘g%QPlé(HEﬁ 651 2{9 idéd H)?‘XW ?%42‘& other
agents, in part L {"ﬁ“‘% £t 156Emals (1
achi eved accord ‘%ﬂ ﬁgta?ﬁ@‘fﬁh@gfﬁﬁ on I'n ltnch.theukgo }urgerﬁﬂ mela (1)
conposition an effective quantity of f| nel y d| vi ded hydrotal cites or other
met al

Ml-xz + Alx(OH)zAx/nn" mH2O ( 1) ’

10 wherein

M2+  denotes magnesium or zinc, in particular magnesium,

A™ is an anion of that valency number from the range éomprising OH, F, CI,
15 Br, CO,%, SO, HPOZ, silicate, acetate or oxalate, in particular CO,?,

0 <x<05and 0 < m < 1 apply,

or in particular of the formula (2)

20
MgsAlt(OH)u(Az-)v. WH2O (2) ’
S is a number from 1 to 15,
25 t is a number from 1 to 8,
-
u is a2 number from 1 to 40, This Sheet Has Been R
w is a number from 0 to 20 and _ ”"I,” I,"” m, m I"I
30 ~
\ is a number from 1 to 5 and
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al um ni um hydr oxy compounds, which are optionally coated with anionic 25
surfactants, faMgg fatty acid salts, silanes, polyorganosil oxanes,

pol yor gano- hydr ogensi | oxanes or with other sizing agents or are

uncoat ed. The present invention pPovides the use of finely

di vi ded hydrotal cite and/or ot her basic netal al um ni um hy?roxy

E:orrpounds, in pAFti cisl an aniont fremgtheegronp feomasising €053050,%, HPOZ, silicate”or
err] wherein

REPLACEMVENT SHEET  ©Oxalate, in particular CO,2-.

The hydrotalcites or other metal aluminium hydroxy compounds are preferably
5 uncoated or in particular coated with 0.1 to 30 wt.%, in particular with 0.5 to
25 wt.% of anionic surfactants, fatty acids, fatty acid salts, silanes, polyorgano-

siloxanes, polyorganchydrogensiloxanes or with other sizing agents.

For the purposes of the invention, metal aluminium hydroxy compounds are mixed
10 salts based on a divalent metal ion, in particular of Mg or Zn, particularly
preferably of Mg, and aluminium as a trivalent cation, the hydroxy anion and
another mono- or divalent anion, in particular OH-, F-, CI', Br, CO;>, SO/,

HPO,%, silicate, acetate or oxalate.

15 The hydrotalcites or metal aluminium hydroxy compounds are particularly

preferably those as are shown, for example, in the formulae (3) and (4):
Mg;Al,(OH),s(A%),"wH,0 3,
20 | MgAl(OH),;(A%);-wH,0 : 4,
wherein A% and w have the meaning stated above for the formula 2.

Preferred examples of hydrotalcites or magnesium aluminium hydroxy

25 compounds are those of the formulae (5), (6) and (7):

Mg Al,(OH),(CO,5H,0 o),
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MgcAlL,(OH),,(CO5); 7TH,0 | ).
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-3 - Merr denotes magnesium or zinc, in particular magnesi um

Alerr] is an ] 6} hat val ency nunber fromthe range conprising OH,
+, d-, Br-, CJerr], Serr]-, HPJerr]-, silicate,
acetate or oxalate, in particular CJerr]-56-5 O <x J[err]0.5 and O
[err] m< 1 apply, or in particular of the formula (2) 10

My[err] Al [err] (Fdniptéy dfladicitic surfatanksdn2 Ghetal soaps of higher fatty acids of theXprmula
S is a nunber from1l to 15,

: RCOOM, in which R'is an alkyl group having 3 to 40 carbon atoms and M is a
metal, in particular an alkali metal or alkaline earth metal, for example Ca or Mg,
alkyl sulphates of the formula ROSO;M, in which R and M are as defined above or

5 alkyl sulphonates of the formula RSO;M, in which R and M are again as defined

above.

Specific examples are sodium stearate, magnesium stearate, sodium oleate, sodium

octadecyl sulphate, sodium lauryl sulphonate, aluminium stearate and zinc stearate.
10

Examples of fatty acids are mono- or dicarboxylic acids having linear or branched

hydrocarbon chains with 3 to 40 carbon atoms.

Specific examples are caproic acid, lauric acid, palmitic acid and stearic acid.

15 Examples of silanes are compounds of the formula (R’0),SiR”, in which R’ and R”
may be identical or different and a linear or branched hydrocarbon chain having 1

to 40 carbon atoms.

Examples of polyorganosiloxanes are compounds of the formula (8)
20
(R),Si0-(-SiR'R*0-),~(-SiR?R°0-),-Si(R%); (8),

wherein
This Sheet Has Been Replaced
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R!, R?, R?, R* and R® mutually independently denote a saturated and/or unsaturated

25 x = 0-500 and y = 0-300, HIIlI

optionally also branched alkyl residue having 1 to 4 C atoms and/or an aryl
residue having 6 to 9 C atoms, which may optionally also be alkyl-
30 substituted and

R® denotes an alkyl residue having 6 to 18 C atoms.
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t is a nunber from1l to 8, 15 u is a nunber from1l to 40,

w i s a nunideg Af32d6D to 20 and 20 % is a nunber from1l to 5
and Alerr] is an anion fromthe group conprising CJerr],
SJerr]-, HPJerr], silicate or -7- oxalate, in particular
CJerr]- 25 as an additive to polyurethane in a quantity of 0.05 to
30 wt. % in Padelid é(anfﬂlé%rﬁre polydimetflylSfioxades Pavibg a ¥iscosityt 6ft3 1kt 000 mPa-s
preferably from0.1 to % "very part|cularly preferably from

0.3to0 4 w. %(mmburbd\anﬁ?)C) he pol ymer, for the production of
el astane fibres having el evated resistance to hal ogenated, partially

hal ogenat ed or non- hal ogenat ed hydrocarbons, in particular to
Jerr] to ( errgxinsledoppofdtgandhfdrdgéidilsxanes are compounds of the formula (9) or
5 (10),
(R*),Si0-(-SiR'R*0-),~(-SiR?R°0-),~(-SiR'HO-),-Si(R%); 9,
(R?),Si0-(-SiR'HO-),-Si(R?),) (10),
10
wherein

x, ¥, R', R%, R®, R* and R’ have the same meaning as in the formula 8),
15 R’ has the same definition as the residue R! and
z is a number between 1 and 200.

Specific examples are Baysilone-Ol MH 15 (Bayer) or Baysilone-Ol AC 3303
20 (Bayer).

Preferred hydrotalcites and/or metal aluminium hydroxy compounds are those which

are uncoated.

25 Particularly preferred hydrotalcites and/or metal aluminium hydroxy compounds are
those which are coated with 0.05 to 25 wt. %, relative to the quantity of hydrotalcite
and/or metal aluminium hydroxy compound, of anionic surfactants, fatty acids, fatty
acid salts, silanes, polyorganosiloxanes, polyorganohydrogensiloxanes and/or other
coating agents. Those hydrotalcites and/or metal aluminium hydroxy compounds

30 which are coated with 0.5 to 10 wt. % of anionic surfactants, fatty acids, fatty acid
salts, Silanes, polyorganosiloxanes, polyorganohydrogensiloxanes and/or other

coating agents are in particular used.
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30 to tetrachl oroet hyl ene, tetrachl oronethane or trichl oroethyl ene.
The present invkatA 32 I6llso provides a process for the protection of

pol yur et hane fi bres agai nst degradation by hal ogenated, partially
hal ogenat ed or non- hal ogenat ed -8-

-4- hydr ocarbons, in particular by tetrachl oroethyl ene,

characterised i Thé hiidrothiRitey ®rtietal aluminiund Hydvs:at kampoursdspmagele etated tisy
fibres as a nelt or "as a solution of the pol yurethane, there is

i ncor por at ed i nspFaying sandlemmixipgoin theomnienc syrigetanty, fatty geidsi &attyapcidssalisos
o Lo “%i}agg%b%@é#g%ﬂb&foﬂne%f Rt Rinbh§droBenstiokshes aiftror bih¥f Sating

particularly pr
agents together or separately in any desired sequence preferably before and/or

5 during a subsequent grinding of the hydrotalcites or metal aluminium hydroxy

compounds for the production thereof or for establishing preferred grain sizes.

It is immaterial in this connection whether the anionic suffactants, fatty acids, fatty
acid salts, silanes, polyorganosiloxanes, polyorganohydrogensiloxanes and/or other
10 coating agents are mixed into the moist filter cakes, pastes or suspensions arising
during production of the hydrotalcites or metal aluminium hydroxy compounds
before drying, or whether addition is made in a suitable manner, for example by
spraying, to the dry material immediately before the subsequent grinding or, in the
case of steam-jet drying, to the steam immediately before introduction into the jet
15 mill. The anionic surfactants, fatty acids, fatty acid salts, silanes, polyorgano-
siloxanes, polyorganohydrogensiloxanes and/or other coating agents may optionally

be converted into an emulsion before addition.

The hydrotalcites or metal aluminium hydroxy compounds are produced, for

20 example, using processes which are known in principle. Such processes are
described, for example, in published patent application EP 129 805-A1 or in the
document EP 117 289-Al.

The hydrotalcites and/or metal aluminium hydroxy compounds are preferably
25 produced from the starting compoundé thereof, for example from MgCO;, Al,O; and
water in the presence of a solvent, such as for example water, alcohol (for example
C,-C; alcohols) or chlorinated hydrocarbons with subsequent drying, for example

by spray drying, and grinding by, for example, a bead mill.

30 The hydrotalcites or metal aluminium hydroxy compounds are particularly
preferably coated by grinding with, for example, a bead mill in the presence of

solvents such as, for example, dimethylacetamide, dimethylformamide or dimethyl
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5 0.3to4wm. % relative to the polyner, of finely divided

hydrot al ci t e andech 33t ¥y basi ¢ metal al uni ni um hydroxy conpounds,
i'n particular of the general fornmula (1)

Merr]+Al[err](OH)[err]Alerr] mHerr]O -9- (), 10
wherein M err] denotes nmagnesiumor zinc, in particular .
magnesi um sulphoxid¢ eds'thay slsé be asédoin thé prdihictivmbethe polyurethind. rihe dnfithic

range conprising OH, F- err], 15 . Br-, CJerr], SOerr],
HPO[ err], sili cAwdaciamsetthe cfaly a5ids, asilanes.n pplyorsanpsiloxangy, cpolyorganchydrogen- o
=X [err] 0.5 agfofnbeahd/ol othel &ABhY agents used for coating may here be added in a
suitable manner to the material to be ground or, as already described above, to the
5 hydrotalcite or the metal aluminium hydroxy compounds before or during drying.
On grinding, average grain sizes of the coated or uncoated hydrotalcites or metal
aluminium hydroxy compounds of an average diameter (number average) of 10 mm
are in particular achieved, preferably of less than 5 mm and particularly preferably
of less than 2 mm. These grain sizes are achieved by processing the hydrotalcites
10 and/or metal aluminium hydroxy compounds by the processes already described

above.

The hydrotalcites or metal aluminium hydroxy compounds may be added to the
polyurethane at any desired point during the production of polyurethane fibres. For
15  example, the hydrotalcites or metal aluminium hydroxy compounds may added in
the form of a solution or suspension to a solution or dispersion of other fibre
constituents and then mixed with or injected into the polymer solution upstream
from the fibre spinnerets.' The hydrotalcites and/or metal aluminium hydroxy
compounds may, of course, also be added separately to the polymer spinning
20 solution as a dry powder or suspension in a suitable medium. The hydrotalcites
and/or metal aluminium hydroxy compounds may furthermore be added in the

above-stated formulations during polymer production.

The polyurethanes or polyurethane fibres according to the invention may contain
25 numerous different additives for various purposes, such as for example flatting
agents, fillers, antioxidants, dyes, colouring agents, stabilisers against heat, light and
UV radiation efc., wherein these additives are apportioned in such a manner that
they exhibit no counter-effects to the hydrotalcites and/or metal aluminium hydroxy
compounds. '
30
If the fabrics, yarns or materials produced from the fibres according to the invention

are finished or dyed, particular care must be taken to ensure that deactivation or
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or in particular of the fornula (2) 20

My[err] Al [err] (IGHAL32 A6L Alerr])[err] wHerr]O

{2), . S is a nunber froml to 15, 25 t i s a nunber
from1l to 8, u is a nunber fri@da 1 to 40, w is a
nunber fromO to 20 and 30 Y is a nunber froml to 5 and
leaching of the hydrotalcites and/or metal aluminium hydroxy compounds is
avoided.

The polyurethanes stabilised by hydrotalcites and/or metal aluminium hydroxy
5 compounds may be used not only for processing into fibres but also for mouldings,

films, elastomers, foaming materials efc..

Under certain circumstances, uncoated hydrotalcites and/or metal aluminium

. hydroxy compounds may agglomerate in polar solvents, such as for example

10 dimethylacetamide, dimethylformamide or dimethyl sulphoxide, which are
conventionally used in dry or wet spinning processes for the production of fibres

from polyurethanes. As a consequence, in the case of spinning solutions containing
incorporated uncoated hydrotalcites and/or metal aluminium hydroxy compounds,
disruption to the spinning process may occur which after extended spinning may go

15 as far as causing fibre breakage. When the hydrotalcites and/or metal aluminium
hydroxy compounds coated with anionic surfactants, fatty acids, silanes, polyorgano-
siloxanes, polyorganohydrogensiloxanes and/or other coating agents are incorporated

into polyurethane solutions, no agglomeration occurs in the spinning solution or in
solvent-free polymer melts and the average grain size of the coated hydrotalcites

20 and/or metal aluminium hydroxy compounds remains unchanged. The hydrotalcites
and/or metal aluminium hydroxy compounds coated with anionic surfactants, fatty

acids, silanes, polyorganosiloxanes, polyorganohydrogensiloxanes and/or other
coating agents are thus to be preferred in the stated spinning processes to those

which are uncoated.

25
If, in the process for the protection of polyurethane fibres, less than 0.05 wt. % of
the hydrotalcites and/or metal aluminium hydroxy compounds are distributed within
the filament or on the filament surface, their effectiveness against degradation or
destruction of the polymer by dry cleaning with tetrachloroethylene is unsatisfactory
30 under certain circumstances. Dispersing more than 15 wt.% of the hydrotalcites

and/or metal aluminium hydroxy compounds within the filament or on the filament

surface may result in disadvantageous physical fibre properties and is thus not

advisable.
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REPLACENMENT SH§ET : - 5-
Alerr] is an the group conprising CJerr]-, Serr], HP(qerr],

Silicate or oxal ate, in particular qurr] The
hydrotal cites or other metal al umi ni um hydrldxy conpounds are preferably 5
uncoated or in particular coated with 0.1 to 30 w.% in_particular with
0.5 to Te polyutethane ofibresiite b;upmmtadnm@or(h@g g the igMention in pagiquipr

Its, sil
or o ey sioRPi, O S8Rned polyureuink AR, G302 ORI bR B
metal al um ni ur@&?/&ﬁ&gy pﬁgléﬁegnqﬁ)l%b’t&r”és?f&@ &Opol?'cﬁbbﬁﬁesbaﬁﬁﬁ fibres lay deent

nmetal ion, in particular of particul ar preferably of
My, and al umi niproducedaby pmcassesnwlueh arsnknawie 1mpan@nic atirclp@s fax example “those

5 described in the documents US 2,929,804, US 3,097,192, US 3,428,711, US
- 3,553,290, US 3,555,115 or in the document WO 9 309 174. The polyurethane
fibres may furthermore consist of thermoplastic polyurethanes, the production of

which is described, for example, in the document DE 4 414 327 Al. Some of these
polymers are more sensitive than others to degradation brought about by dry

10 cleaning with tetrachloroethylene. Polyurethane fibres made from a polyurethane
based on polyethers are particularly sensitive. As a consequence, the process is

preferably used on polyurethane fibres based on polyethers.

The hydrotalcites and/or metal aluminium hydroxy compounds are preferably
15 additives which contain no heavy metals and are toxicologically safe and thus
preferred. In this manner it may be ensured that, on subsequent processing of the
elastane fibres, such as for example dyeing, no wastewater is produced which

impairs or destroys the functioning of a biological wastewater treatment plant.

20 Incorporation of the hydrotalcites and/or metal aluminium hydroxy compounds
furthermore ensures, as Example 1 shows, that the thermal properties of the
polyurethane fibres, for example the hot breaking time of the resultant elastane
fibres, are not changed, even after dry cleaning has been performed using
tetrachloroethylene (perchlor washing) as is conventional in the textiles industry or

25 using other typically used halogenated hydrocarbons such as tetrachloromethane,
trichloroethylene or chlorofluorocarbons. Stabilisation of the hot breaking time by
hydrotalcites and/or metal aluminium hydroxy compounds incorporated into the
elastane fibres is independent of coating and of the type of coating of the hydro-
talcites and/or metal aluminium hydroxy compounds. Due to the stabilised hot

30 breaking time, it is possible to perform dry cleaning with, for example,
tetrachloroethylene (perchlor washing) without destroying fabrics, woven textiles or

materials consisting of elastane and polyamide fibres due to fibre breakage of the
-
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anot her nono- or divalent anion, in particular , F- Th1€:She¢t}B§Bcen lREd |
Sqerr], Le AFRY &6k ], silicate, acetate or oxalat i
hydrotal cites or netal alum nium hydroxy conpounds arSnJ;lﬂm M]! IJ
preferably those as are shown, for exanple,l2in the for

My[err] Al [err](G—l)[err](A[err])[err] wH err] O

(3), 20 The polyurethanes wWHi¢te irfaly/bd @sed 4 the] basid hﬁ@erral]ﬁ)f etasfanevbees,] O
(4), wherein Alerr] and w have the neanin ated aboye for tge
formula 2. which alsprle¢1§d¢ segrespigdopal ¥ursthapesy gk a#sgliltﬂailﬂ 18rPaﬁ%H\{?é§f8¢H

?;;Jm ni-um hy dr x4 25 linear'RIREYBF Rofi§mbl RS a hitftokil" gFdhsonl Eaoh dnd) ofofhe

molecule and a molecular weight of 600 to 4000, such as for example polyether
5 diols, polyester diols, polyesteramide diols, polycarbonate diols, polyacrylic diols,
polythioester diols, polythioether diols, polyhydrocarbon diols or a mixture or
copolymers of this group. The polyurethane is furthermore in particular based on
organic diisocyanates and a chain extender having two or more active hydrogen
atoms, such as for example di- and polyols, di- and polyamines, hydroxylamines,
10 hydrazines, polyhydrazides, polysemicarbazides, water or a mixture of these

components.

The hydrotalcites or metal aluminium hydroxy compounds may be incorporated into
the polyurethane compositions together with or separately from other frequently used
15 components, such as for example UV stabilisers, antioxidants, pollutant gas
stabilisers, colouring additives, antistatic agents, lubricants, dyes, flatting agents,

fillers etc..

The test method described below is used to measure the parameters discussed above.
20 _
The change in thermal stability of polyurethane fibres brought about by dry cleaning
with tetrachloroethylene is tested by measuring the hot breaking time before and
after dry cleaning with tetrachloroethylene. Hot breaking time is determined by
bringing a polyurethane fibre extended to 100% into contact with a metal plate
25 (temperature 200°C, size 4 X4 cm). The time which elapses until the polyurethane
fibre breaks is measured. The polyurethane fibres are dry cleaned with
tetrachloroethylene by immersing the polyurethane fibres in a tetrachloroethylene
bath at 25°C for a certain period of time (in this case, 2 minutes) (bath ratio:
polyurethane/tetrachloroethylene = 1/30 wt. %) and then drying them for 12 hours
30 at 25°C.

The invention is illustrated in greater detail by a non-limiting Example, wherein all

percentéges are relative to the total weight of the polyurethane fibre.

[ THIS SHEET HAS BEEN
REPLACED




My[err]Al[err](OH)[err]COerr] S5Herr]O (5),
My[err]Al[err] (@A 82d4BC err] 4Herr]O (6), 30
Merr]Al[err](OH)[err](CJerr])[err] 7Herr]O

(7. 13- - 6-
Exanpl es of anionic surfactants are nmetal soaps of higher fatty acids of
the fornula ExamplerCOOM in which Ris an alkyl group having 3 to 40
carbon atonms and MIs a nmetal, in particular an alkali netal or

al kaline earth netal, for exanple Ca or My,

10

15

20

25

30

In Example 1, the polyurethane fibres were produced from a polyether diol
consisting of polytetrahydrofuran (PTHF) having an average molecular weight of
2000. The diol was capped with methylene bis(4-phenyldiisocyanate) (MDI) at a
molar ratio of 1:1.7 and then chain-extended with a mixture of ethylenediamine

(EDA) and diethyleneamine (DEA) in dimethylacetamide.

A stock mixture of additives was then mixed into the polymer. This stock mixture
consisted of 62.6 wt. % of dimethylacetamide (DMAC), 10.3 wt. % of Cyanox 1790
(American Cyanamid, stabiliser), 27.0 wt.% of 30% spinning solution and
0.001 wt. % of the dye Makrolexviolett (Bayer AG). This stock mixture was added
to the spinning solution in such a manner that the content of Cyanox 1790 in the
finished polyurethane fibres was 1 wt.% relative to the solids content of the fibre

polymer.

To this spinning solution was added a second stock mixture consisting of 30.9 wt. %
of RKB 2 grade titanium dioxide (Bayer AG), 44.5 wt. % of DMAC and 24.6 wt. %
of 22% spinning solution in such a manner that a titanium dioxide content of 0.05

wt. %, relative to the polyurethaneurea polymer, was obtained in the finished fibres.

To this spinning solution was added a third stock mixture consisting of 13.8 wt. %
of the hydrotalcites and/or metal aluminium hydroxy compounds stated in table 1,
55.2 wt. % of dimethylacetamide and 31.0 wt. % of 30% spinning solution in such
a manner that the content of hydrotalcites and/or metal aluminium hydroxy
compounds stated in table 1, relative to the polyurethaneurea polymer, was obtained

in the finished polyurethane fibres.

A further stock mixture was then mixed into this spinning solution. This consisted
of 5.4 wt.% of magnesium stearate, 45.0 wt.% of DMAC and 49.6 wt. % of 30%
spinning solution and was added in such a manner that a magnesium stearate content

of 0.20 wt. %, relative to the solids content of the fibre polymer, was obtained.
) .
heet Has Been Replaced
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al kyl sul phates of the formula ROSJ err]M in which R and M are as defined
above or 5 LeuAc32 18k| phonates of the formula RSO err]M in which R and
M are agai n as defined above. Speci fic exanpl es are
sodi um st ear at e, magnesi um st ear ate, sodi unldteate, sodi um

oct adecyl sul phate, sodium | auryl sul phonate, alum nium stearate and zinc
stearate. 10  The finished apimnéag soluticr twas apurdshrau@ spinueresrindi typicad spinning

car bon at oy, Spparates todyjed Rleients dapinga ket SR QR Spla itrein if gach
palmtic acid a%%ﬁggjflg dfvsa'(g] Cﬁlameﬂt? were '(:eiﬁﬁ‘imeﬂsm@)f co%.lés@iﬂgsﬁlgthéntcf&fﬁﬁuﬂf&

of the fornmula be 1denti cal

or different anfibse |dressing, ocorbrsang:mfd [ioiodhmedwbdnxamahmvmgva ngisgosity of 10 to

fﬂecf {)P?r& gt ?g;s mpg-s/25°C, was aper)ed%y mearl[.«);OI %gsqggs Irclyl?xan%%re% gpgr%x Qupds, of
were applied relative to the weight of the polyurethane fibre. The polyurethane fibre

was then wound at a speed of 900 m/min.
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(Rlerr])[err]SIO(-SiRerr]Rerr]O)[err]-(-SiRerr]Rerr]O)[err]-Si(Rerr

1)[err]
Rerr],

satur at ed and/ or

substituted and™

C at oms.

10

15

Le A 38161
Rlerr], Rlerr], Rerr] and Rerr]

unsat ur at ed

wher ei n

25 x = 0-500

and y = 0-300,

nmut ual Iy i ndependently denote a

_ _ -15aptional ly also branched al kyl
residue having 1 to 4 C atons and/or an aryl

6 to 9 C atorrs,ngclh may optionally also be al kyl- 30

resi due havi ng

Rl err] denotes an al kyl residue having 6 to 18
Sample Stabiliser= Adde=d Stabiliser coating| Hot break- | Hot breaking time
quantity | (wt. %) relative | ing time | (treatment with
of to stabiliser (blank | perchloroethylene
stabiliser value, for 2 minutes,
(%) seconds) seconds)
I I-1 - - - 22.1 7
12 zinc oxide 3 - 20 10
I-3 | Mg,AlL(OH),,CO,x5H,0 3 2% stearic acid 31 37
I-4 | Mg,AL(OH),,CO,x5H,0 | 0.5 |5% Baysilone-Olf 22 14
MH 15
I-5 | MgAL(OH),,CO; x5H,0 1.5 |5% Baysilone- 24 24
Ol MH 15
I-6 | Mg,AlL(OH),(CO,x5H,0 3 5% Baysilone- 26 24
01 MH 15
I-7 | MgAlL(OH),CO; % 5H,0 3 |5% Baysilone-O1] 27 31
AC 3303
I-8 [MgAL(OH),(CO,),x5H,0] 3 - 28 26
-9 |Mg,AL(OH),,(CO,);X5H,0 3 5% polydi- 37 30
ll methylsiloxane

It is clear from the Examples stated in table 1 that, by adding coated or uncoated

hydrotalcites or magnesium aluminium hydroxy carbonates, the thermal properties

of the polyurethane fibres, for example stated by the hot breaking time, remain

constant after dry cleaning with, for example, tetrachloroethylene, and no damage

occurs.
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REPLACEMENT SHEET -7-
Speci fi c exanpllesAsi21ébl ydi et hyl si | oxanes having a viscosity of 3 to 1000
nPa s (measured at 25[err] Q). Exanpl es of

(p(ii)g/or ganohydr ogensi | oxanes are conpounds-dé t+he formula (9) or 5

(R[err])[err]SlliaténtSC ipkr | Rlerr]O)[err]-(-SiRerr]Rerr]O)[err]-(-Si Rer
rIHO ) [err]-Si(Rerr])[err] (9),
(Rlerr])[err]SIO(-SiRerr]HO)[err]-Si(Rerr])[err]) :

(10), 10 - . Whef]?é ¥t finely divided hydrotalcite and/or other basic metal aluminium

hydroxy compounds, in particular of the general formula (1)

5
M, 2+AlL(OH),A,,>- mH,0 1),
wherein
10 M?*  denotes magnesium or zinc, in particular magnesium,
A™ s an anion of that valency number from the range comprising OH,
F, CI', Br, CO,>, SO, HPQO.*, silicate, acetate or oxalate, in
particular CO,Z,
15 I — .
<x<05and0 <m<1 ly,
O < x=0smdb=ms Ly il \\\I\\|||\H\I\I\\\II\
or in particular of the formula (2)
20 Mg AlL(OH),(A%*),-wH,0 (2),
S is a number from 1 to 15,
t is a number from 1 to 8,
25
u is a number from 1 to 40, /////’;;d,
i
w is a number from O to 20 and \\“\‘\“\“\“\\“\
30 \ is a number from 1 to 5 and

A%  is an anion from the group comprising CO,>, SO, HPO/?, silicate

or oxalate, in particular CO,Z,

THIS SHEET HAS BEEN
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X, ¥y, Rerr], err err] Rlerr] and R err] have the sane neaning as in

theformJIa(8) R[err] has the sane definition as the residue
Rlerr] and i s a nunber between 1 and 200.

Speci fic exanples are Baysr |l one-A MH 15 (B&yer) or Baysilone-O AC 3303 20
(Bayer) . Preferred hydrotal cites and/or netal alum nium hydroxy

conpounds . are those whagadditive to polpurethane ired quhntity 850.05 to Bamtti %y irapdryicular
preferred hydrotal cites and/ or ta&6 al um ni um h¥drolx ?undss ar;
from 0.05 to 15 particularly preferably fr to 5 wt. %, very
particularly preferably from 0.3 to 4 wt. %, relative to the polymer, for the
production of elastane fibres having elevated resistance to halogenated,

5 partially halogenated or non-halogenated hydrocarbons.

2. Use according to claim 1, characterised in that the polyurethane fibre
compositions are rendered resistant to chlorinated, fluorinated or mixed
chlorinated and fluorinated C, to C; hydrocarbons, in particular to tetra-

10 | chloromethane, trichloroethylene or tetrachloroethylene.

3. Use according to claims 1 to 2, characterised in that the hydrotalcite or the
metal aluminium hydroxy compound is uncoated or coated with anionic
surfactants, with fatty acids, fatty acid salts, silanes, polyorganosiloxanes,

15 polyorganohydrogensiloxanes or higher fatty acid esters.

4. Use according to claim 3, characterised in that coating is provided in a
quantity of 0.1 to 30 wt. %, preferably of 0.5 to 25 wt. %, relative to the

hydrotalcite or the metal aluminium hydroxy compound.

20
5. Use according to claims 1 to 4, characterised in that the hydrotalcites or

metal aluminium hydroxy compounds used are those of the formulae (3) or
@)

25 Mg,Al;(OH),5(A*),;WH,O  This Sheet Has Been Replaced

Mg5Alz(OH)12(A2')3'WH20 I

in which A* and w have the meaning of the residues of the same name stated

30 - above in the formula (2).

6. Use according to claims 1 to 5, characterised in that the compounds of the

formulae (5), (6) or (7) are used as the polyurethane additive

THIS SHEET HAS BEEN
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those which are coated with 0.05 to 25 wt. % relative to the quantity of
hydrotal cite Le A 324d6d/ or netal al um ni um hydroxy conpound, of anionic
surfactants, fatty acids, fatty acid salts, silanes,

pol yor ganosi | oxanes, pol yorganohydrogensi | okg@nes and/ or ot her

coating agents. Those hydrotal cites and/or netal alum nium hydroxy
conmpounds 30 whi ch are CO&‘I\&‘QGAW\%OH)QC@JS‘PI@O w. % of anionic 5),
surfactants, fatty acids, fatty aci salts, silanes,

~ pol yor ganosi | oxanes, pol yorganohydr ogensi | oxanes and/ or ot her

coating agents are in particul .
- 8- The hydrotal cites ﬁ&méﬁ)aFQm‘*HZQm hydr oxy conpounds may(%’e

coat ed by spraying and/or mxing in the anionic surfactants, fatty

acids, fatty acid salts, si | anes, pol yor ganosi | oxanes,

pol yor ganoflydr ogensi | oxanes anM&Alz@Héfz((EQéjﬂHgP M.
7. Process for the protection of polyurethane fibres against degradation by

halogenated, partially halogenated or non-halogenated hydrocarbons,

characterised in that, before the polyurethane is processed into fibres as a
10 melt or as a solution of the polyurethane, there is incorporated into it a

quantity of 0.05 to 30 wt. %, in particular of 0.05 to 15 wt. %, particularly

preferably of 0.1 to 5 wt. %, very particularly preferably of 0.3 to 4 wt. %,

relative to the polymer, of finely divided hydrotalcite and/or other basic

metal aluminium hydroxy compounds, in particular of the general formula
15 (1)

M, 2*AL(OH),A,, .~ mH,0 D),

wherein
20

M?*  denotes magnesium or zinc, in particular magnesium,

A~ is an anion of that valency number from the range comprising OH",
F, CI, Br, CO,>, SO, HPO,?, silicate, acetate or okalate, in
25 particular CO,,

This Sheet Has Been Replaced

o< x 50530 5 m < 1y AR

or in particular of the formula (2)
30

Mg, Al(OH)(A*),"wH,O — @,
o AR

[ is a number from 1 to 15,
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agents together or separately in any desired sequence preferably before
and/or 5 dur A B6kubsequent grinding of the hydrotalcites or netal

al um ni um hydr oxy conmpounds for the production thereof or for
establishing preferred grain.sizes. -19-1t is inmmterial in this
connecti on whether the anionic surfactants, fatty acids, fatty acid
salts, silanes, pol yorgangs hymbetdeom Aotoy&r ganohydr ogensi | oxanes and/ or

ot her 10 coating agents are mxed into the noist filter cakes, pastes or
suspensi ons ari sing during production of the hydrotalcites or netal
al um ni um hydr oxy coppoun f drying, or whether addition is
made in a suitable nnergé#%yn%§éﬁﬁﬁg"@&ﬁl spraying, to the dry
material imediately before the subsequent grinding or, in the case
of steamjet drying, to the steamimedi ately before introduction into the
jet 15 $i11. The Wni onis@ aumberdremGto 2%%@/ acids, fatty acid salts,

si | anes, pol yor gano- si | oxanes, pol yorganohydrogensi| oxanes and/ or
ot her coating agents may optionally be converted into an enul sion
before addition. v is alhembetdkomal i §aador netal al um ni um hydr oxy
conpounds are produced, for 20 exanpl e, using processes which are known
in principle. Such processes are described, for exanple, in
published patent appjbcation bl f3nie sfuPlomptidiffCO.z, SOz, HPO?, silicate

10 or oxalate, in particular CO;%.
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docunent EP 117 289- Al. The hydrotal cites and/or nmetal al um nium
hydr oxy conpourids Aa32® 16t eférably 25 produced fromthe starting
conpounds thereof, for exanple fromMCJerr], Al[err]dJerr] and

water in the presence of a solvent, such a0for exanple water, alcohol (for

exanpl e Cerr]-Cerr] alcohols) or chlorinated hydrocarbons with
subsequent drying, for exanple by spray drying, and grinding by,
for exanple, a bead mll. 30 ~ The hydrotalcites or nmetal alum nium
hydr oxy conpourBrocesse e iprategtion of elastanedfibitesr abl y coat ed by grinding
with, for exanple, a bead mll in the presence of sol vents such as,
for exanpl e, dinethylacetam de, dinethylformam de or dinethyl

REPLACEMENT SHEET Abstract:

This invention relates to the protection of polyurethane compositions and especially
of elastic polyurethane fibres produced therefrom against destruction or degradation
by dry cleaning agents based on halogenated or non-halogenated hydrocarbons, in
particular on tetrachloroethylene (perchlor), as are used for dry cleaning textiles.
This invention in particular relates to the use of hydrotalcites and/or other metal
aluminium hydroxy compounds which are coated with anionic surfactants, fatty
acids, silanes, polyorganosiloxanes, polyorganohydrogensiloxanes or higher fatty
acid esters or are uncoated as additives to polyurethane compositions and especially
polyurethane fibres produced therefrom to provide protection against degradation or

destruction by the hydrocarbons.



-O- sul phoxi de, as may al so be used in the productidn tre—

pol yur et hane. The ani onic surfactant, the fatty acid ,HEPL&GEMENT SHEET
pol yor ganosi | oxanes, pol yor ganohydr ogen- si | oxanes and/[or—ottret
coating agents used for coating may here be added in a suzt&aptg 098
manner to the material to be ground or, aslalready describe bove, '{ge
5 hydrotal cite or the netal al um nium hydroxy conpounds pefore ordurtrg
dryi ng. Prddessoforrtie pirotestion afcelastane fibreses of t he 004 ed or uncoated
hydrotal cites or netal al um ni um hydr oxy conpounds of an average

di anmeter (nunber average) of 10 nm are in particul ar achi eved
preferably of Tﬁﬁﬁn&éﬁﬁﬁn?el%%‘ﬁl blefion 6{)@&‘1 BreftlafE 36ipo itiops and é%g

than 2 mMm These grain sizes are h| eved zrocesm ng t?1 hydr ot C|tes
10 and/ or nef @lhstml pmlyureuhan&ﬁblmpyodmed)dmrdmmygmha qastunmwsex dapradatiyn
descri bed ydrotalcite | uni ni um

hydr oxy cénpouhﬂ§r¥7ﬁk¢a%‘ég g8y baspd; %ﬁalogenated ?fol‘%ﬁ@géf’dﬁ@d:hydg?ﬁ?f i Mbd
poi nt during tgﬁ'tleﬁ@.\d{iﬂﬁt&@hﬂo IX%H @E dsbir@\?sed':f%i: d?clgamﬁé?ém'l &, if he
r meta Xy CO ded 1n t he

hydrotal cites um ni um ounds my a
form of a sol upartioular beforeieassetting fabacsmladle from adastidietasmane fibresaind pohyamide br e

by warp or circular knitting. This invention in particular relates to the use of coated

or uncoated hydrotalcites and/or other metal aluminium hydroxy compounds as
10 additives to polyurethane compositions and polyurethane fibres produced therefrom

to provide protection against degradation or destruction.

For the purposes of the present invention, the term “fibre” includes staple fibres
and/or continuous filaments which may be produced by per se known spinning
15 processes, such as for example by dry spinning or by wet spinning and by melt

spinning.

Elastic polyurethane fibres made from long-chain synthetic polymers synthesised

from at least 85% segmented polyurethanes based on, for example, polyethers,

.20 polyesters and/or polycarbonates, are well known. Yarns made from such fibres are
used for the prbduction of fabrics, woven textiles or materials which, in turn, are

suitable inter alia for corsetry, stockings and sports clothing such as swimming

% costumes or swimming trunks. Before the fabrics, woven textiles or materials used
| for this purpose are dyed, they must, after proceésing with synthetic hard fibres,
25 such as polyamide or polyester, or natural fibres, such as cotton, on, for example,
a warp or circular knitting machine, have any fibre preparation oils or needle oils
removed. This may suitably be achleved by dry cleamng with hydrocarbons or
halogenated hydrocarbons, such as tetrachloroethylene (perchlor). If such fabrics,

woven textiles or materials are subsequently subjected to heat setting and dyeing,

30 the elastic polyurethane fibres may be damaged, which may go as far as fibre
breakage. As a conseque}lce, the fabric, woven textile or material loses its elasticity.

Holes may even be formed in the textile material. Fabrics, woven textiles and

materials damaged in this manner cannot subsequently be made up and are discarded




constituents and then mxed with or injected into the polyner | )
upstream fromthe fibre spinnerets. The hydrotalcite EEWEMENEISHEET
al um ni um hydr oxy conpounds may, of course, also be gdded
separately to the pol ymer spinning 20 solution as a dry pgwder2 & FEB 1998
suspension in a suitable nedium The hydro2al cites afd/for _net al

al um ni um hydroxy conpounds may furthernore be added in the
above- st at ed faggrwasteaia@pial.duri ng pol ynmer producti on. ] The

pol yur et hanes or pol yurethane fibres according to the invention nmay contarm
25 nunerous different additives for various purposes,  such as for
exanple flattigg. e ' r ety r:n
agents, stabi Illi]eg‘l’les_rt'a 3 c%gtgi ﬁl%t H#l%gfirb{”%‘sgﬁ? mée?ilgbhﬁw q‘% r%ﬁﬁ %ﬁé@%éh,&y
wherein these qéhdig 4@adRéseisadl RO of igeene dignificincd whermnedinishedttextiles are dryey
exhibit no counter-effects to the hydrotalcites and/or nmetal al um nium
hydroxy 3 clegpagpounds. 30 |f the fabrics, -yarns or materials
produced fromthe fibres according to the invention are finished or
dyed, particular care nust be taken to ensure that deactivation or

In practical terms, no fibre breakage of the elastic polyurethane fibres can be

tolerated in elastic fabrics, woven textiles or materials. It is thus necessary to
improve resistance to destruction brought about by dry cleaning with, for example,
10 chlorinated hydrocarbons, in particular for yarns having a low denier value (for

example of less than 300 denier).

No solution to the problem of avoiding elastic fibre destruction by dry cleaning
with, for example, tetrachloroethylene, has hitherto been described.

15
The object underlying the invention is to provide a protective process for
polyurethanes or polyurethane fibres in which the polyurethanes, in particular the
polyurethane fibres or fabrics, woven textiles or materials containing such
polyurethane fibres, may simply be stabilised against destruction or degradation by

20 dry cleaning agents, in particular by tetrachloroethylene.

This object is achieved according to the invention by adding to the polyurethane
composition an effective quantity of finely divided hydrotalcites or other metal
aluminium hydroxy compounds, which are optionally coated with anionic
25 surfactants, fatty acids, fatty acid salts, silanes, polyorganosiloxanes, polyorgano-

hydrogensiloxanes or with other sizing agents or are uncoated.

The present invention provides the use of finely divided hydrotalcite and/or other
basic metal aluminium hydroxy compounds, in particular of the general formula (1)

30
M, 2+*AL(OH),A,,» mH,0 (1),

wherein




- 10- ; | eaching of the hydrotalcites and/or netal al um

conmpounds is avoi ded. The pol yuret hanes st abj IRERLACBMENT SHEET
hydrotal cites and/or netal al um nium hydroxy 5 conpounds Y e t8e -ty
not only for processing into fibres but also for noul di ngs, ' B@- 4998

el astoners, foamng materials etc. .1 . Under certain cir unstzance?
uncoated hydrotal cites and/or netal al um nium hydr oXy £ ONrOomreia ey
aggl onerat e i npol . such_.as § éﬁﬁp : di me | acet ami de,

di et hyl f or rramnMde gc!ené%gne\{'ﬁ%'lés“slﬁ'l %gglé'dgﬁga\f\ﬁl C Jlel(rggqégmm’ an\%cm OTre=ty —

used in dry or wet spinning processes for the production of fibres
A™ s an anion of that valency number from the range comprising OH", F-, CI',

Br, CO,*, SO, HPOQ,?, silicate, acetate or oxalate, in particular CO,%,

5
0 <x<052and 0 < m < 1 apply,
or in particular of the formula (2)

10 Mg Al(OH),(A%), - wH,0 2),
s - is a number from 1 to 15,

t is a number from 1 to 8,

15
u is a number from 1 to 40,

w is a number from O to 20 and

20 v is a number from 1 to 5 and
A¥  is an anion from the group comprising CO,>, SO, HPO?, silicate or

oxalate, in particular CO;?,

25 as an additive to polyurethane in a quantity of 0.05 to 30 wt. %, in particular from
0.05 to 15 wt. %, particularly preferably from 0.1 to 5 wt.%, very particularly
preferably from 0.3 to 4 wt.%, relative to the polymer, for the production of
elastane fibres having elevated resistance to halogenated, partially halogenated or
non-halogenated hydrocarbons, in particular to C, to C4 hydrocarbons, preferably

30 to tetrachloroethylene, tetrachloromethane or trichloroethylene.

The present invention also provides a process for the protection of polyurethane

fibres against degradation by halogenated, partially halogenated or non-halogenated



from pél yur et hanes. As a consequence, in the case of spinning s%ﬁPMcgNENT SHEET
cont ai ni ng i ncor por at ed uncoat ed hydrotal cites and/ or rrIt al

al um ni um hydr oxy comnpounds, di sruption to the spinnihg prZ)GeSEBr[ggg
occur which after extended spinning nay go 15 as far as capsing fibre
breakage. Wien the hydrotal cites and/or negal alum nium “hydroXy
conpounds coated with anionic surfactants, fatty acids, sil anL;s.

pol yor gano- hydrocarbﬂnk,o?ﬁgﬂﬁﬁcudﬂ%y RAENBREHIGRN ShiraXBA& iANAAObefotd 1Bl
coating agents~“are | ncorporate I nto “pol yurethane sol utions, no
aggl oner at i on patyurethanenistprecesgadniniol fjbees lasitai melt or as a solution of theqiohpurethiinege

a0 ot al - AMRinIERTIRTE SR OdD AR DS i S0k gL Tortar of 50570
hydrot al ci t hni ith
ydrotalcites |5 . %. qaggguynaﬁy g?éfééabglcygg{v Lok W%st%rgf&mamfpfaaaﬁgs@

ani-oni ¢ surfactan anes, yor ganosi | oxa
pol yor garbhy dribendi woZanektizads die polpmer, of finely dodded mgiraginitesandfar athers t o

be preferred in the stated spinnin rocesses to those Ko €
uncoat ed. 25 basic metahzﬁgm;rﬁuﬁﬁg FRRcedRPquy s’t'Hé’aﬁﬁ’J‘fa&?f it%gwraﬁ%‘ﬁfﬂ%mane
fibres, less than 0.05 wt. % of the hydrotal cites and/or netal

al um ni um hydr oxy conpounds are distributed within the filanment or

on the filament surface, M, reidl (OH)g) \eHgBs agai nst degradation or (1),
destruction of the polyner by dry cleaning with tetrachl oroethylene is

unsatisfactory 30 under certain circunstances. Dispersing nore than 15
wt. % of 1§ he hyglighal cites and/ or netal al um ni um hydroxy conpounds
vvithinthefilamant or on the filament :

M?*"  denotes magnesium or zinc, in particular magnesium,

A™  is an anion of that valency number from the range comprising OH", F, CI,

15 Br, CO,%, SO, HPO,?>, silicate, acetate or oxalate, in particular CO,2,
0 <x<05and 0 < m < 1 apply,

or in particular of the formula (2)

20
Mg.Al(OH),(A%),"wH,0 @),
s is a number from 1 to 15,
25 t is 2 number from 1 to 8§,
u is a number from 1 to 40,
w is a number from O to 20 and
30

v is a number from 1 to 5 and



surface may result in di sadvantageous physical fibre propertiBgPMﬁEMEN'[ ISHEET
not advi sabl e. The pol yurethane fiQQref to 0T
protected according to the invention in particul ar onsi 3t6 ¥EB 1998
segnent ed pol yurethane polyners, such as for exanple those Hased on
pol yet hers, polyesters, polyether esters ©ob -pol ycarbonates. JSuc |
be produced by processes which are known in princi &Lpe, such as for
exanpl e those A5 is ateanionbfedmi thet greup compeising 09,2, SO 86PO,E
US 3,428,711, US 3,553, %90 US 3,555, 115 or in the docunment WD 9
309 174. The pol yurfaldigeln particular €0ptes’ ray furt hermore consi st of
t hernopl asti ¢ pol yuret hanes, the production of whi ch is described,
for exanple, in the document DE 4 414 327 Al. Sonme of these

The hydrotalcites or other metal aluminium hydroxy compounds are preferably

5 uncoated or in particular coated with 0.1 to 30 wt. %, in particular with 0.5 to

25 wt. % of anionic surfactants, fatty acids, fatty acid salts, silanes, polyorgano-

siloxanes, polyorganohydrogensiloxanes or with other sizing agents.

For the purposes of the invention, metal aluminium hydroxy compounds are mixed
10 salts based on a divalent metal ion, in particular of Mg or Zn, particularly
preferably of Mg, and aluminium as a trivalent cation, the hydroxy anion and
another mono- or divalent anion, in particular OH-, F, CI, Br, CO;*, SO,

HPO,2, silicate, acetate or oxalate.

15 The hydrotalcites or metal aluminium hydroxy compounds are particularly

preferably those as are shown, for example, in the formulae (3) and (4):
Mg,Al3(QH)15(A”)2-wH20 3).
20 Mg,Al,(OH),(AY),-wH,0 : @),
wherein A* and w have the meaning stated above for the formula 2.

Preferred examples of hydrotalcites or magnesium aluminium hydroxy-

25 compounds are those of the formulae (5), (6) and (7):
MgGAlz(OH)16c03'5H20 (5):
Mg,AlL,(OH),,CO;-4H,0 (6), _

30
MgcAl,(OH),,(CO5);-7TH,0 - .
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pol yners are nore sensitive than others to degradation broug'ﬁr{bout By aT

10 cleaning with tetrachl oroet hyl ene. Pol yurethane fibres e2 fbr ﬂaﬂatsgs
pol yur et hane based on polyethers are particularly sensiftive. As a
consequence, the process is preferably used on pol yugjet hane fibres
based on pol yet hers. The hydrotakcites and/ or nmetallal un ni um
hydr oxy conpounds are preferably 15 addi ti ves which contain no heavy
nmetal s and ar eExamplendfogiieieit birfaaims ardnétilsoaps of hngherpfaﬁilabrded;f theforuR
manner it may be ensured that, on subsequent processing o

t he
el astane fi bre% Qbéhlrhgfhfféwr Reig mpal byldgr@unglavwa Mﬂ@m@ml atgmpra@dLMelaa
whi ch
vvals'f ewat er trea [1 ?Ja'ﬁ ?ﬁ Sa'ixra%zﬁ }“Qﬁ‘rlmé’ggg{%?'a ron giewtqhgdrﬁeyg&gfea#%iof&g

and/ or net al admynsmphmebwltwwrmamoms@w in which Mhﬂ IV arEDAsEdefinedl aBSve @S
Exanpl e 1_shows, that the thermal properties of t pol yur et hane

(1 bros. 75 evalll SRMEARDOF She BT RSARMoTin ich oaid Mhareotaast angerined
fibres, are nof ¢ anged even after dry cleaning has been performed using
tetrachloroethy ene (perchl or washing) as is conventional in the textiles

I ndustry or 25 usi ng other typically used hal ogenated hydrocarbons such
as tetrachl oronet hane, trichl oroet hyl ene or chl orof] uorocarbons.

St abilisation Sgectfweemgmlgr@gﬁpdigm jteasatgy magnesium stearate, sodium oleate, sodium

octadecyl sulphate, sodium lauryl sulphonate, aluminium stearate and zinc stearate.

10
Examples of fatty acids are mono- or dicarboxylic acids having linear or branched
hydrocarbon chains with 3 to 40 carbon atoms.

Specific examples are caproic acid, lauric acid, palmitic acid and stearic acid.

15 Examples of silanes are compounds of the formula (R’0),SiR”, in which R’ and R”
may be identical or different and a linear or branched hydrocarbon chain having 1
to 40 carbon atoms.

Examples of polyorganosiloxanes are compounds of the formula (8)

20

(R*);Si0-(-SiR'R*0-),~(-SiR*R°0O-),-Si(R%), (8),
wherein
25 x = 0-500 and y = 0-300,
R', R?, R, R* and R® mutually independently denote a saturated and/or unsaturated
optionally also branched alky! residue having 1 to 4 C atoms and/or an aryl
residue having 6 to 9 C atoms, which may optionally also be alkyl-

30 substituted and

R® denotes an alkyl residue having 6 to 18 C atoms.
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hyblrot alcites and/or metal al um nium hydr oxy conpounds i ncor

t he el astane fibres is independent of coating and of type—of
coating of the hydro- talcites and/or metal alum niunmh dr205y|: %1 g8
conmpounds. Due to the stabilised hot 30 breaking tine, i S "poss I%

to perform dry cleaning wth, for exanpley. t et r achl of oethyteme——i
(perchl or washing) w thout destroying fabrics, woven textil or

t . | . . 1 .. o
materials consgplififemgficit 85 dRfiehPRIRlHeS Ralihfa Xscduty P3N

-12- (Hreasyred au28f@pnes whi ch may be used as the basic material for
el astane fi bres, whi ch al so i nclude segnented pol yuret hanes, are
essentially in particular produced froma linear hono- or copol ymer
having a hydr o¥ylmdLoup o8l otsronfatdgiisilbRénes are compounds of the formula (9) or
5 (10,
(R*),Si0-(-SiR'R?0-),-(-SiR?R0O-),-(-SiR'HO-),-Si(R%), 9,
(R%),Si0-(-SiR'HO-),-Si(R?),) (10),
10
wherein

X, ¥, RY, R%, R, R* and R® have the same meaning as in the formula (8),
15 R’ has the same definition as the residue R! and
z is a number between 1 and 200.

Specific examples are Baysilone-Ol MH 15 (Bayer) or Baysilone-Ol AC 3303
20 (Bayer).

Preferred hydrotalcites and/or metal aluminium hydroxy compounds are those which

are uncoated.

25 Particularly preferred hydrotalcites and/or metal aluminium hydroxy compounds are
those which are coated with 0.05 to 25 wt. %, relative to the quantity of hydrotalcite
and/or metal aluminium hydroxy compound, of anionic surfactants, fatty acids, fatty
acid salts, silanes, polyorganosiloxanes, polyorganohydrogensiloxanes and/or other
coating agents. Those hydrotalcites and/or metal aluminium hydroxy compounds

30 which are coated with 0.5 to 10 wt. % of anionic surfactants, fatty acids, fatty acid
salts, silanes, polyorganosiloxanes, polyorganohydrogensiloxanes and/or other

coating agents are in particular used.



nol ecul'e and a nol ecul ar wei ght of 600 to 4000, such as for exanple

pol yether 5 diols, polyester diols, polyesteramde diols,

pol ycarbonat e diols, polyacrylic diols, pol yt hi oester diols,
pol yt hi oet her diols, polyhydrocarbon diols or a m xture or
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ant i oxi dants stabilisers, colouring additives,
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e RN R R e e
brought about by dry cl eaning
It is immaterial in this connection whether the anionic surfactants, fatty acids, fatty
acid salts, silanes, polyorganosiloxanes, polyorganohydrogensiloxanes and/or other
10 coating agents are mixed into the moist filter cakes, pastes or suspensions arising
during production of the hydrotalcites or metal aluminium hydroxy compounds
before drying, or whether addition is made in a suitable manner, for éxample by
spraying, to the dry material immediately before the subsequent grinding or, in the
case of steam-jet drying, to the steam immediately before introduction into the jet
15 mill. The anionic surfactants, fatty acids, fatty acid salts, silanes, polyorgano-
siloxanes, polyorganohydrogensiloxanes and/or other coating agents may optionally

be converted into an emulsion before addition.

The hydrotalcites or metal aluminium hydroxy compounds are produced, for

20 example, using processes which are known in principle. Such processes are
described, for example, in published patent application EP 129 805-Al or in the
document EP 117 289-A1l.

The hydrotalcites and/or metal aluminium hydroxy compounds are preferably
25 produced from the starting compounds thereof, for example from MgCO;, Al,O; and
water in the presence of a solvent, such as for example water, alcohol (for example
C,-C; alcohols) or chlorinated hydrocarbons with subsequent drying, for example

by spray drying, and grinding by, for example, a bead mill.

30 The hydrotalcites or metal aluminium hydroxy compounds are particularly
preferably coated by grinding with, for example, a bead mill in the presence of

solvents such as, for example, dimethylacetamide, dimethylformamide or dimethyl
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with tetrachl oroethylene is tested by neasuring the hot breakfndg tT1nme
bef ore and after dry cleaning with tetrachl oroethyl eng¢. |H® 6 FEB ]39&
breaking tinme is determ ned by bri ngi ng a pol yuret hang fi bre
extended to 100% into contact with a netal plate 25 (tenmpefature 200C,
size 4 x4 cm. The tine which el apses untiB -the pol yurethanej fibre

breaks is measured. The pol yurethane fibres are dry cleaned w th

tetrachl or oet hysipRidY aé MRG0 te ke iR eey/proiudtineotl thd peBurdthine. The anionic
tetrachl or oet hyl ene bath at 25C for a certain period of tinme (in

this case, 2 ndusfacesy, thsaifaty @cids: silanes, polpengpuesilonanes/ tt&lngmqbwéwgﬁ% ene

The i nvent i on TR drae afi%r (O Bkst,uot i, pbusing mf el BE Adied im e,
mf;ﬁ'r gt ﬁglne fs;ugtableﬁﬁérﬁﬁﬂ‘t@ﬂﬁsmﬁtéﬁalr ® 6 gro@ind Or tés&alfdadﬁﬁemibﬁ@tab@sfe ttdil@he
5 hydrotalcite or the metal aluminium hydroxy compounds before or during drying.

On grinding, average grain sizes of the coated or uncoated hydrotalcites or metal

aluminium hydroxy compounds of an average diameter (number average) of 10 mm

are in particular achieved, preferably of less than 5 mm and particularly preferably

of less than 2 mm. These grain sizes are achieved by processing the hydrotalcites

10 and/or metal aluminium hydroxy compounds by the processes already described

above.

The hydrotalcites or metal aluminium hydroxy compounds may be added to the
polyurethane at any desired point during the production of polyurethane fibres. For
15 example, the hydrotalcites or metal aluminium hydroxy compounds may added in
the form of a solution or suspension to a solution or dispersion of other fibre
constituents and then mixed with or injected into the polymer solution upstream
from the fibre spinnerets. The hydrotalcites and/or metal aluminium hydroxy
compounds may, of course, also be added separately to the polymer spinning
20 solution as a dry powder or suspension in a suitable medium. The hydrotalcites
and/or metal aluminium hydroxy compounds may furthermore be added in the

above-stated formulations during polymer production.

The polyurethanes or polyurethane fibres according to the invention may contain
25 numerous different additives for various purposes, such as for example flatting
agents, fillers, antioxidants, dyes, colouring agents, stabilisers against heat, light and
UV radiation erc., wherein these additives are apportioned in such a manner that
they exhibit no counter-effects to the hydrotalcites and/or metal aluminium hydroxy
compounds. |
30
If the fabrics, yarns or materials produced from the fibres according to the invention

are finished or dyed, particular care must be taken to ensure that deactivation or
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- 13 - Exanpl e: In Exanpl e 1, the pol yuref h M;."F.'
wer e produced from a pol yet her di ol consi sting of 'F‘EB 1998
pol yt et rahydrof uran (PTHF) having an average nol ecul ar wei gh{ qf 2E§
12000. The diol was capped with nethyl ene bis(4-phenyl dii socyqndisey—tdilempz:
a nmolar ratio of 1:1.7 and then chHln-extended with & mixture o

et hyl enedi am ne (EDA) and di et hyl eneam ne (DEA) i N | lccaempromrssss
di met hyl acet aniedehing of the hydmataicitaskamd/ar umesalolussidium \hyddrowys compaundsy ésd

into the pol yner ..dTh_i s stock m xture 10 consisted of 62.6 wt. % of

di met hyl acet anf¥P9¢9WvAc), 10.3 wt. % of Cyanox 1790 (Anerican

Cyanam d, stabiliser), 27.0 w. % of 30% spi nni ng sol ution and
0.001 wt. %of the dye Makrol exviolett: (Bayer AG. This stock m xture was
added The tpodyusethandsnspabilisadt bynhydroleites andioanaetal [pdumingen cidresit  of

"eiati ve Do t nEVERRS may hectie BOE oMY T BBt nla B iFsd 8 moifftings,

films, elastomers, foaming materials etc..

Under certain circumstances, uncoated hydrotalcites and/or metal aluminium
hydroxy compounds may agglomerate in polar solvents, such as for example
10 dimethylacetamide, dimethylformamide or dimethyl sulphoxide, which are
conventionally used in dry or wet spinning processes for the production of fibres
from polyurethanes. As a consequence, in the case of spinning solutions containing
incorporated uncoated hydrotalcites and/or metal aluminium hydroxy compounds,
disruption to the spinning process may occur which after extended spinning may go
15 as far as causing fibre breakage. When the hydrotalcites and/or metal aluminium
hydroxy compounds coated with anionic surfactants, fatty acids, silanes, polyorgano-
siloxanes, polyorganohydrogensiloxanes and/or other coating agents are incorporated
into polyurethane solutions, no agglomeration occurs in the spinning solution or in
solvent-free polymer tﬁelts and the average grain size of the coated hydrotalcites
20 and/or metal aluminium hydroxy compounds remains unchanged. The hydrotalcites
and/or metal aluminium hydroxy compounds coated with anionic surfactants, fatty
acids, silanes, polyorganosiloxanes, polyorganohydrogensiloxanes and/or other
coating agents are thus to be preferred in the stated spinning processes to those

which are uncoated.

25
If, in the process for the protection of polyurethane fibres, less than 0.05 wt. % of
the hydrotalcites and/or metal aluminium hydroxy compounds are distributed within
the filament or on the filament surface, their effectiveness against degradatibn or
destruction of the polymer by dry cleaning with tetrachloroethylene is unsatisfactory
30 under certain circumstances. Dispersing more than 15 wt.% of the hydrotalcites

and/or metal aluminium hydroxy compounds within the filament or on the filament

surface may result in disadvantageous physical fibre properties and is thus not

advisable.
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30,9 wt. % of RKB 2 grade titanium di oxide (Bayer A{), 4 o T
of DVMAC and 24.6 wt. % of 22% spi nning solution in $ugh bﬁﬂﬁﬁﬂeﬁ%
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pol yner, was ofiires fes. furthermore consist of thermoplastic polyurethanes, the production of

which is described, for example, in the document DE 4 414 327 Al. Some of these

LCIN

polymers are more sensitive than others to degradation brought about by dry
10 cleaning with tetrachloroethylene. Polyurethane fibres made from a polyurethane
based on polyethers are particularly sensitive. As a consequence, the process is

preferably used on polyurethane fibres based on polyethers.

The hydrotalcites and/or metal aluminium hydroxy compounds are preferably
15 additives which contain no heavy metals and are toxicologically safe and thus
preferred. In this manner it may be ensured that, on subsequent processing of the
elastane fibres, such as for example dyeing, no wastewater is produced which

impairs or destroys the functioning of a biological wastewater treatment plant.

20 Incorporation of the hydrotalcites and/or metal aluminium hydroxy compounds
furthermore ensures, as Example 1 shows, that the thermal properties of the
polyurethane fibres, for example the hot breaking time of the resultant elastane
fibres, are not changed, even after dry cleaning has been performed using
tetrachloroethylene (perchlor washing) as is conventional in the textiles industry or

25 using other typically used halogenated hydrocarbons such as tetrachloromethane,
trichloroethylene or chlorofluorocarbons. Stabilisation of the hot breaking time by
hydrotalcites and/or metal aluminium hydroxy compounds incorporated into the
elastane fibres is independent of coating and of the type of coating of the hydro-
talcites and/or metal aluminium hydroxy compounds. Due to the stabilised hot

30 breaking time, it is possible to perform dry cleaning with, for example,
tetrachloroethylene (perchlor washing) without destroying fabrics, woven textiles or
materials consisting of elastane and polyamide fibres due to fibre breakage of the

elastane fibres.
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a typical spinning apparatus to yield filanments havin el SHEE:
density of 10 dtex dry, wherein in each case four indiv dgaﬁ 1
filaments were conbined into coal escing filanment yarns. The fﬁﬁﬁ 4398
dressing, consisting of polydi nethylsil oxarpe- having a vi scqsi b=aé10.3
nPa[err]s/25[err]C, was applied by neans of a dressing rolljer, wherein
approx. 4 wt. Yhe polyurétRirs aiith khy B aisd Qs itRe b WRAteHl P
pol yur et hane fibré. "The pol yurethane fibre was then wound at a speed
of 900 m mi n. which also include segmented polyurethanes, are essentially in particular produced

from a linear homo- or copolymer having a hydroxyl group on each end of the
molecule and a molecular weight of 600 to 4000, such as for example polyether
5 diols, polyester diols, polyesteramide diols, polycarbonate diols, polyacrylic diols,
polythioester diols, polythioether diols, polyhydrocarbon diols or a mixture or
copolymers of this group. The polyurethane is furthermore in particular based on
organic diisocyanates and a chain extender having two or more active hydrogen
atoms, such as for example di- and polyols, di- and polyamines, hydroxylamines,
10 hydrazines, polyhydrazides, polysemicarbazides, water or a mixture of these

components.

The hydrotalcites or metal aluminium hydroxy compounds may be incorporated into
the polyurethane compositions together with or separately from other frequently used
15 components, such as for example UV stabilisers, antioxidants, pollutant gas
stabilisers, colouring additives, antistatic agents, lubricants, dyes, flatting agents,

fillers etc..

The test method described below is used to measure the parameters discussed above.
20
The change in thermal stability of polyurethane fibres brought about by dry cleaning
with tetrachloroethylene is tested by measuring the hot breaking time before and
after dry cleaning with tetrachloroethylene. Hot breaking time is determined by
bringing a polyurethane fibre extended to 100% into contact with a metal plate
25 (temperature 200°C, size 4 X4 cm). The time which elapses until the polyurethane
fibre breaks is measured. The polyurethane fibres are dry cleaned with
tetrachloroethylene by immersing the polyurethane fibres in a tetrachloroethylene
bath at 25°C for a certain period of time (in this case, 2 minutes) (bath ratio:
polyurethane/tetrachloroethylene = 1/30 wt. %) and then drying them for 12 hours
30 at 25°C.

The invention is illustrated in greater detail by a non-limiting Example, wherein all

percentages are relative to the total weight of the polyurethane fibre.
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Added Stabiliser coating Hot break- Hot breaking tine

quantity (wt. % relative ing tine (treatment with B .
of to stabiliser ~ (blank per chl or oet hyl ene 2 G FEB 1998
stabiliser val ue, f-of3 2 mnutes, . -

(A seconds) seconds) -1
- - Example: 22.1 7 | _ o

In Example 1, the polyurethane fibres were produced from a polyether diol
consisting of polytetrahydrofuran (PTHF) having an average molecular weight of
5 2000. The diol was capped with methylene bis(4-phenyldiisocyanate) (MDI) at a
molar ratio of 1:1.7 and then chain-extended with a mixture of ethylenediamine

(EDA) and diethyleneamine (DEA) in dimethylacetamide.

A stock mixture of additives was then mixed into the polymer. This stock mixture
10 consisted of 62.6 wt. % of dimethylacetamide (DMAC), 10.3 wt. % of Cyanox 1790
(American Cyanamid, stabiliser), 27.0 wt.% of 30% spinning solution and
0.00t wt. % of the dye Makrolexviolett (Bayer AG). This stock mixture was added
to the spinning solution in such a manner that the content of Cyanox 1790 in the
finished polyurethane fibres was 1 wt. % relative to the solids content of the fibre

15 polymer.

To this spinning solution was added a second stock mixture consisting of 30.9 wt. %
of RKB 2 grade titanium dioxide (Bayer AG), 44.5 wt. % of DMAC and 24.6 wt. %
of 22% spinning solution in such a manner that a titanium dioxide content of 0.05

20 wt. %, relative to the polyurethaneurea polymer, was obtained in the finished fibres.

To this spinning solution was added a third stock mixture consisting of 13.8 wt. %
of the hydrotalcites and/or metal aluminium hydroxy compounds stated in table 1,
55.2 wt. % of dimethylacetamide and 31.0 wt. % of 30% spinning solution in such
25 a manner that the content of hydrotalcites and/or metal aluminium hydroxy
compounds stated in table 1, relative to the polyurethaneurea polymer, was obtained

in the finished polyurethane fibres.

A further stock mixture was then mixed into this spinning solution. This consisted
30 of 5.4 wt. % of magnesium stearate, 45.0 wt. % of DMAC and 49.6 wt. % of 30%
spinning solution and was added in such a manner that a magnesium stearate content

of 0.20 wt. %, relative to the solids content of the fibre polymer, was obtained.
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was then wound at a speed of 900 m/min.
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Table 1
Sample Stabiliser Added |Stabiliser coating| Hot break- | Hot breaking time
' quantity | (wt. %) relative | ing time | (treatment with
of “to stabiliser (blank perchloroethylene
stabiliser value, for 2 minutes,
(%) seconds) seconds)
[-1 - - - 22.1 7
12 zinc oxide 3 - 20 10
[-3 | Mg,AlL(OH),,CO,x5H,0 3 2% stearic acid 31 37
4 | MgAL(OH),C0O,x5H,0 0.5 |5% Baysilone-('jlh 22 14
MH 15
-5 | MgAL(OH),,CO,x5H,0 | 1.5 |5% Baysilone- 24 24
Ol MH 15
[-6 | MgAlL(OH)(CO,;X5H,0 3 5% Baysilone- 26 24
Ol MH 15
[-7 | MgAL(OH),,CO,x5H,0 3 5% Baysilone-0l 27 31
AC 3303
[-8 [MgAL(OH)(CO,); x5H,0 3 - 28 26
I-9 [Mg,AlL(OH),(CO,); X SH,0! 3 5% polydi- 37 30
methylsiloxane

It is clear from the Examples stated in table 1 that, by adding coated or uncoated

hydrotalcites or magnesium aluminium hydroxy carbonates, the thermal properties

of the polyurethane fibres, for example stated by the hot breaking time, remain

constant after dry cleaning with, for example, tetrachloroethylene, and no damage

occurs.
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Patent Claims
1. Use of finely divided hydrotalcite and/or other basic metal aluminium
hydroxy compounds, in particular of the general formula (1)
5
M.+ AL(OH),A g mH,0 | (L,
wherein
10 M?*  denotes magnesium or zinc, in particular magnesium,
-A™ is an anion of that valency number from the range comprising OH",
F, CI, Br, CO;%, §SO,>, HPO,%, silicate, acetate or oxalate, in
particular CO;2-, _
15 -
0<x=<05ad0<m < Laply A A ! \Il\
or in particular of the formula (2)
20 Mg AlL(OH),(A%),-wH,0 2),
s is a number from 1 to 15,
t is a number from 1 to 8,
25 This Sheet Has Been Rep
v s e rom 11040 [T
w is a number from 0 to 20 and
30 v is a number from 1 to 5 and
A% is an anion from the group comprising CO,, SO,>, HPO,, silicate

or oxalate, in particular CO,%,
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wher ei n

Merr] denotes magnesi um or zinc, REPLAFEMENT SHEET

an ani on of n val ency nunber selected fromthe group consist)n

F-, d-, Br, CJerr], SOerr] HPOJerr], silicate, acetate an )xglﬁtpgg
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"as an additive to polyurethane in a quantity of 0.05 to 30 wt. %, in particular

from 0.05 to 15 wt. %, particularly preferably from 0.1 to 5 wt. %, very
particularly preferably from 0.3 to 4 wt. %, relative to the polymer, for the
production of elastane fibres having elevated resistance to halogenated,

partially halogenated or non-halogenated hydrocarbons.

Use according to claim 1, characterised in that the polyurethane fibre
compositions are rendered resistant to chlorinated, fluorinated or mixed
chlorinated and fluorinated C, to C; hydrocarbons, in particular to tetra-

chloromethane, trichloroethylene or tetrachloroethylene.

--+.Use according to claims 1 to 2, characterised in that the hydrotaicite or the

metal aluminium hydroxy compound is uncoated or coated with anionic
surfactants, with fatty acids, fatty acid salts, silanes, polyorganosiloxanes,

polyorganohydrogensiloxanes or higher fatty acid esters.

Use according to claim 3, characterised in that coating is provided in a
quantity of 0.1 to 30 wt. %, preferably of 0.5 to 25 wt. %, relative to the

hydrotalcite or the metal aluminium hydroxy compound.

Use according to claims 1 to 4, characterised in that the hydrotalcites or

metal aluminium hydroxy compounds used are those of the formulae (3) or

(4)
-

Mg Al,(OH),s(A*),-wH,0  This Sheet Has Been Rep

LT Iﬂ!

in which A% and w have the meaning of the residues of the same name stated

gsAl,(OH),,(A%),-wH,0

above in the formula (2).

Use according to claims 1 to 5, characterised in that the compounds of the

formulae (5), (6) or (7) are used as the polyurethane additive
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surfactants,

esters.
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El astane fi bers according to claim1, wherein th
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hydr oxy conpound is uncoated or coated with aniofi ¢

with fatty acids, fatty acid salts, silanes,
pol yor ganosi | oxanes, pol yorganohydrogensi | oxanes or higher fat{y 2a(§| GEB 1938
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Mg,Al,(OH),,CO,'5H,0 AR
M&Alz(OH)12CO3'4H20 (6)1

Mg,Al,(OH),,(CO;);-7H,0 (7).

Process for the protection of polyurethane fibres against degradation by
halogenated, partially halogenated or non-halogenated hydrocarbons,
characterised in that, before the polyurethane is processed into fibres as a
melt or as a solution of the polyurethane, there is incorporated into it a

quantity of 0.05 to 30 wt. %, in particular of 0.05 to 15 wt. %, particularly

-preferably of 0.1 to 5 wt. %, very particularly preferably of 0.3 to 4 wt. %,

relative to the polymer, of finely divided hydrotalcite and/or other basic

metal aluminium hydroxy compounds, in particular of the general formula

oY)

M, 2+AL(OH),A > mH,0 (1),
wherein
M?*  denotes magnesium or zinc, in particular magnesium,

A* is an anion of that valency number from the range comprising OH",

F-, CI', Br, COs>, SO, HPO,, silicate, acetate or oxalate, in

particular CO,;2-,
KON O R0 0
0 <x<05and0 < m < 1 apply, B
or in particular of the formula (2) M
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d ai m 3. Elastene fibers according to claim2, wherein sai
provi ded in a quantity of 0.1 to 30 w.%relative to thy§H

hydr oxy compound - Claim 4. Elastane according to
sai d basic al um num hydroxy conpound is a conpound of the
(6) or (7) My[err]Al[err](OH)[ersr{CT err]. S5Herr
(5 My[err]Al[err](OH)[err]Cderr] 4Herr] O ¥ - (6)
My[err] Al [err] (OH) [err] (§J aumbed £6i7Hie8) ] O !( (7).
u is a number from 1 to 40,
5 w is a number from O to 20 and
v is a number from 1 to 5 and
A* s an anion from the group comprising CO,2, SO,>-, HPO,?, silicate
10 or oxalate, in particular CO,%.
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d éi m 5 El astane fibers with inproved resistance to hal cl'g'en-a-t-eé— —
~partially- hal ogenat ed or non- hal ogenat ed hydrocarbons, sdi BERLAGEMENT SHEET
basi e I%.

fi bers being conprised of polymers mxed with finely divided

al um ni um hydr oxy comnpounds of the general fornula (2) 26 FEB 1998
My[err]Al[err](OH)[err](Alerr])[err] wH erag O

(2), wher ei n

Process for the protection of elastane fibres

Abstract:

This invention relates to the protection of polyurethane compositions énd especially
of elastic polyurethane fibres produced therefrom against destruction or degradation
by dry cleaning agents based on halogenated or non-halogenated hydrocarbons, in
particular on tetrachloroethylene (perchlor), as are used for dry cleaning textiles.
This invention in particular relates to the use of hydrotalcites and/or other metal
aluminium hydroxy compounds which are coated with anionic surfactants, fatty
acids, silanes, polyorganosiloxanes, polyorganohydrogensiloxanes or higher fatty
acid esters or are uncoated as additives to polyurethane compositions and especially
polyurethane fibres produced therefrom to provide protection against degradation or

destruction by the hydrocarbons.




S is a nunber from1 to 15, .| REPLACEMENT SHEET
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Patent Claims
1. Elastane fibers with improved resistance to halogenated, partially halogenated or

non-halogenated hydrocarbons, said elastane fibers being comprised of polymers
mixed with finely divided hydrotalcite or other basic metal aluminium hydroxy
compounds of the general formula (I)

M, **AL(OH),A,," - mH,0 W

wherein

M?* denotes magnesium or zinc,

A"  isan anion of n valency number selected from the group consisting .
of OH, F,, CI, Br, CO.%, SO,*, HPO/?*, silicate, acetate and oxalate, and

0<x<05and0O<m<1
This Sheet Has Been Replaced

in an amount of 0.05 to 30 %, by weight of polymer. ”“|||HI““ ml |I| |II

2. Elastane fibers according to claim 1, wherein said polymers are polyurethanes and
the polyurcthane fibers are resistant to chlorinated, fluorinated or mixed

chlorinated and fluorinated C, to C; hydrocarbons.

3. Elastane fibers according to claim 1, wherein the hydrotalcite or the metal
aluminium hydroxy compound is uncoated or coated with anionic surfactants,
with fatty acids, fatty acid salts, silanes, polyorganosiloxanes,

polyorganohydrogensiloxanes or higher fatty acid esters.
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" * HEE
V- Is a nunber from1l to 5 and Alerr] is an anion s%f%LACEMEthTn% T

the group consisting of CJerr], SOerr] HPJerr] silicate .

and oxal at e. Cd ai m 6. El estane fibers according|t c! & FEB 1939
whérein the netal alum niuum hydroxy conpounds used are tlho a VAT
formul ae (3) or (4) C ailth-7. El astane fi lgers accordi ng

to clai m5 wherein the nmetal al um nium
; Elastane fibers according to claim 1, wherein said coating is provided in a

quantity of 0.1 to 30 wt.% relative to the hydrotalcitec or the metal aluminium

hydroxy compound.

. 5. Elastane fibers according to claim 1, wherein said hydrotalcite or other basic

aluminum hydrox_y compound is a compound of the formulae (5), (6) or (7)
Mg,ALL(OH)4CO; -SH,0  (5),
Mg Al (OH),,CO; -4H,0  (6),
MggATy(OH) 3 (CO3); “7H,0 (7).

6. Elastane fibers with improved resistance to halogenated, partially halogenated or
non-halogenated hydrocarbbns, said elastane fibers being comprised of polymers

mixed with finely divided hydrotalcite or other basic metal aluminium hydroxy
compounds of the general formula (2) |

Mg.AL(OH),(A%), - wH,0 | @), This Sheet Has Been Replaced
- WA
s is a number from 1 to 15,
t is a pumber from 1 to 8, —_—

2 sammbafonioa I Ll

w is 2 number from 0 to 20,
v is a number from 1 to 5 and
A* s an anion selected from the group consisting of CO.7,

SO HPO?, silicate and oxalate.

7. Elastane fibers according to claim 6, wherein the hydrotalcite or the metal

aluminium hydroxy compound is uncoated or coated with amomc surfactants

THIS SHEET HAS BEEN
sz .REPLACED __




_'hydroxy conmpound is uncoated or coated with anionic surfact rqupLA&MENﬂaSHEET
.acids, fatty acid salts, silanes, polyorganosil oxanes,

‘pol yorganohydrogensi | oxanes or hi gher fatty acid esters. 3 F@Iaa
8. El astane fibers according to claim7, wherein said codti ng
provided in a quantity of 0.1 to 30 wi1®srelative to the ndta :u.n O
hydr oxy conpound. T
with facty acids, fatty acid salts, silanes, polyorganosiloxanes, . e aSSs
polyorganchydrogensiloxanes or higher fatty acid esters.
8. Elastane fibers according to claim 7, wherein said coating is provided in a
quantity of 0.1 to 30 wt.% relative to the hydrotalcite or the metal aluminium
hydroxy compound.
9. Elastane fibers according to claim 6, wherein' the hydrotalcites or metal

aluminium hydroxy compounds used are those of the formulae (3) or (4)
Mg,AL (OH),(A™), wH,0 (@),

- Mg,Al, (OH),;(A*), wH,0 4.

10. Process for the protéction of polyurethane fibers against degradation’ by
halogenated, partially halogenated or non-halogenated hydrocarbons, wherein,
before the polyurethané is processed into fibers as a melt or as a solution of the
polyurethane, there is incorporated into it a quantity of 0.05 to 30 wt.%, relative to
the polymer, of finely divided hydrotalcite or other basic metal aluminium hydroxy
compounds of the general formula (1) :

is Sheet Has Been Replaced

@ BT

M? denotes magnesium or zinc,

A" is an anion of n valency number selected from the group consisting of
OH-, F-, Cl-, Br, CO,*, SO*, HPO,?, silicate, acetate and oxalate, and

0<x<05md0<m<l. RN B

11. Process for the protection of polyurethane fibers against degradation by

halogenated, partially halogenated or non-halogenated hydrocarbons, wherein
before the polyurethane is processed into fibers as a melt or as a solution of the

THIS SHEET HAS BEEN
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1'9 - daim9.  Process for the protection of polyu
agal nst degradation by hal ogenated, partially hal ogenated o

processed into fibers as a nelt or as a solution of the poly
there is incorporated into it a quantit#y9ef 0.05 to 30 w.%

non- hal ogenat ed hydrocarbons, wherein, before the polyureth$
rg
r g

the polyner, of finely divided basic netal alum nium hydroxy

the general fornula (1)
MerrJAl [err](OH)[err]Alerr]mHerr] O (),

R EPUACEMERT' SHEET
t theFEB 1399

| ative to
conpounds of

polyurethane, there is incorporated into it a quantity of 0.05% to 30 wt.%, relative

to the polymer, of finely divided hydrotalcite or other basic metal aluminium

hydroxy compounds of the general formula (2)

MgsAL(OH)u(A})v ’ WHZO (2),
wherein
s is a number from 1 to 15,
t is a number from 1 to §,
u is a number from 1 to 40,
w is a number from 0 to 20,
v is a number from 1 to § and

SO HPO?, silicate and oxalate.

S
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A*  isan anion selected from the group consisting of CO,%,
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~wherein Merr] denotes magnesi um or zinc, Alerr] .. i g-an-anion of 0

val ency nunber selected fromthe group consisting of H
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e T

Cqerr], SOerr], HPJerr], silicate, acetate and oxal at e,
<.Xx<0.5 and 0 < m<1.
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Patent Claims
Claim 1. Ziastans ficers wilh improved resistance ic haicgenatad, carially-

)
1)

nelcgenaiss or ncn-

3
W
9

8

)

aneral farmula (1)

«)

M:-xz-Aiz(oH)ZAz'n“‘.mHlo (" ).

wherein

M3**  denotes magnesium or zinc,

j2anated hydrozarbons, said elastans fivers being coemprissd ¢

ciymers mixed with fineiy divided tasic metai gluminium nydroxy comocouncs cf the

AT is an anion of n valency number salected from the group consisting of OH-,

F-, CI, Br, CO,*, 802, HPO 2, silicate, acetate and oxalate, and

O<x<0S5and0z<m<1

in an amount of 0.03 to 30 wA.%, by waight of polymar.

Clzaim 2. Elastzna fibars zccording o claim 1, wharein tha mata! zluminium

hydroxy comaound is uncoated or coatad with anionic suriactants, with fztty acids, fatty

gcid szlts, siianss, palyorganosiloxanas, polyorgsnohydrogansiloxanss or higner fa&y gsid

estars.

U




.Caim10. Process for the protection of polyurethane fiber

ayariliost .
degr adat i on R#LACEMENT SHEET
by hal ogenated, partially hal ogenated or non-hal ogenat ed hyfr gtartors;
wherein before the polyurethane is processed into fibers ap geEdt hor 1989 2
solution of the polyurethane, there is incorporated into i quantity of
0.05%to 30 wt.% relative to the pol ynEf; of finely

\

l2im 3. izstans fibers a2ccording to claim 2, wherein ssid ceating is provided

m

in & quentily o7 0.7 to 30 wt.% raiztives to the msizl eluminium hydroxy compound.

Claim 4. Ziastane fibérs according to cjaim 1, whersin said basic. aluminum hydroxy

comzoound is 2 compound of the formulaz (3), (B) or (7]

MgaAL(OH),CO. 4H.0 (6).
h{E‘Ai:’OH)n&COJ);"?H:O (7)-
Claim 5. Elastane fibers wilh improved resistance to halogenated, partially-

halogenated or non-halogenziad hydrocarbons, said elasians fibers bsing comprised of

polymers mixad with finely divided basic matal aluminium hydroxy compounds of the

general formula (2)

Mg, AL{OH) (AT)y WH.O @,

wherein

5 is a number from 1 to 15,

Ny W



di vided basic netal al um nium hydroxy conpounds of the generﬁEP’—erﬂMEw %EET
My[err]Al[err] (OH) [err](Alerr])[err] wHerr]O %9
wher ei n S is a nunber from1l to 15, t i $ § Duliperty
froml to 8. u Is a nunber from1l to 40 W I S a nunberd -
fromO to 20 and % Is a nu r froml to 5 and Alerr]
Is an anion selected fromthe group conSi'sting of CdJerr], Qerr] , _HPO
[err] silicate and oxal at e.

t is a number from 1 to 8,

u  is a number from 1 to 40,

W is a number from O to 20 and

v is a number from 1 to 5 and

A% is an anion selected from the group consisting of CC.%, SOFHPOZ, silicate

and oxalate.
Clzim 6. Elzsizne fipers ezsording to cizim 3, whatein the matai aluminium

hydroxy compounds usad are thoss of ths formuize (3)or (4)

MEALOH) (AT WwH, D (3).
Mgetl,(OH) p(AY)y wH,LO (4.
Claim 7. Elastane fibers according to claim 5, wherein the metal aluminium

hydroxy compound is uncoated or coatad with anionic surfactants, with fatty acids, fatty

acid salts, silanes, pdlyorganosiloxanes, polyorganchydrogensiloxanes or higher fatty acid

eslers.

Claim 8. Elastzne {ibars according to claim 7, wharein said coating is prcvxded

in 2 quantity of 0.1 to 30 w4.% relative to the metal aluminium hydraxy campound.,

I
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Claim 9. Process for the protection of polyurethane fibers against degradation
by halogenated, partially halogenated or non-halogenated hydrocarbens, wherein, befors
the polyuretnane is processed into fibers as a melt or as a solution of the polyurethane,
there is incarperated into it a quantity of 0.05 ta 30 wt. %, relative te the polymer, of finely

divided basic metal aluminium hydroxy compounds of the general formula (1)

M, 2"AL(OH),A . mH,0 (1),

wherein

M*  denotes magnesium or zinc,

A™ is an anion of n valency number selected from the group consisting of

OH', F, CI', Br, CO.%, SO.%, HPO %, silicate, acetate and oxalate, and

O<x=<05and0<sm<1.

Claim 10.  Process for the protaction of polyurethane fibers against degradation
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by inalogenated, partially halogenated or non-halogenated hydrocarbons, whersin tefore
the palyurethane is processed into fibers as a melt or as a solution of the polyurethane,
there is incorporated into it 2 quantity of 0.05% to 30 wt.%, relative to the polymer, of finely

divided basic metal aluminium hydroxy compounds of the genzral formula (2)

Mg AL (OH) (AY), wH.O ),
wherein | -
s is @ number frem 1 to 15,

t is a number from 1 to §,

u is a number from 1 to 40

W is 2 number from 0 to 20 and
v is a number from 1 to 5 and

A*  is an anion salected from the growp consisting of CO,*, SOZ, HPO 2, silicate

and oxalate.
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