';e?eEHEXGTHyng JUL 2002 ]:~ A 32 591 FC -1*cooooa* Pol yurethanes and
el‘astané fibres finished to render them antistati ISk ntion I

. to pol yurethane conpositions, and relates in partmwwnwmlm ﬂ@"[asti 05% ﬁhe[ﬁﬂl
pol yurethane fibres resulting therefrom which contain kyl 5

sul phosucci nate as an additive and/or which are finisH&*with a mxture

conprising a pelyf2 8PkvEGi | oxane, a dial kyl sul pho i d optionally
a mneral oil. As a result of this addition or of EWEW@N@%@W@Eion of the
pol yur et hane conposition or of the elasti.g polyur wi th dial kyl
sul phosucci nate, electrostatic charging of the pol yner:cogach as that which
occurs duringythe processing qf warp-kni.tted fabric 10 made qf pol yuret hane
fibres for exafpetlaREARGFIANAlIDEGS IIRIFNCAL0 IEQAEL] dgi¥gdeati ¢ charging
can result in sparks flying due to electrical discharges. The expression
"fibre" which is used in the context of the description of the present

i nvention i ncThidemventign eclite$ te polpnuietbame: compositidnsl, cangdntedateshiim [pacticmldveto
produced by 15 spi nni.n rocesses, the pringiples of i ch are known, such
P e dry s AR PO e g€ ° HRERN, ote s n heyElP B cUEs  CRGEREl &SIV g
process. Thes Waalp (4 ; 3 I o

Pl yur ot hang! Sap Aacyifife Bt 86 A8 ERe ol 3Gl e Sinibia R ShinGoyk Romprising
Handbuch 7, 28 pobidyalkysituxaes,, a BdilktydrsulpBosudeinael andCaptionatin eeminéedll ¢if) As a

Muni ch) Vienna, 1993, pages 679 to 694. El astic pol yurethane fibres
conpri si ng | oFf§uldi lsgﬁaﬂm Prcohythepreparption of dhes polgureghang fogpositien or of

anal or - pol yoat BOLAFEEORELEE MHEFUART Y ihodik il T ofaaC gl © ©

such as thesetirrglysed shet ad tat whivhuetirduwingsthe processdis oD wamPladifted Eatirid es
or substances which in turn are suitable for foundation garnments ) hosiery

and sport}0 cl swfe nef poliamethanes fjbigse dor orxap@iahi ifg supprgRssdf din extAPE ecasEhe
war p-knittin rocess i.s_one form.of pracessin | yur et e.fibres to form
Shent goons. RBRPERT drghg cdi’lellyPin HaBECR TR bt HREELAT Sorstetc

war p-knitting process can result in the twisting of the warp fibres, due to

whi ch the processing procedure is significantly inpaired. This can
ul timately reZbeexpnassidre“Sbreppetgeh isfusadidththestoptexb oOthe deacriptionf ofithe presast

during the processin f. warp-knitted fabrics i.s the el ectrostati ¢ chargin
g L b aEaRem heRidet SR bt 6% piitlougss it BLER IR Pe Fradaldi 1o
due to i nfense.; t.1 1S ; : 1 i i RL;

O ow Ot hoks "o ShiEREE frbCesths (e pARCBREUTRRRY JrE AHoRmbisit 4€ e B Shirfiing

unaccept abl e, psicasse thehwyt spirmésspioatss canheimehspimlingeptocésson i n processi ng
speed or a

These spinning processes are described, for example, in Polyurethan-
Elastomerfasern, by H. Gall and M. Kausch, in the Kunststoff-Handbuch 7,

20  Polyurethanes, Editor: G. Oertel, Carl Hanser Verlag, Munich, Vienna, 1993,
pages 679 to 694.

Elastic polyurethane fibres comprising long chain synthetic polymers, at least 85 %
of which are synthesised from segmented polyurethanes based on polyethers,
25 polyesters and/or polycarbonates for example, are well known. Yarns made of
fibres such as these are used for the production of sheet goods or woven textiles or
substances which in turn are suitable for foundation garments, hosiery and sports
clothing, such as swimwear or bathing trunks for example. The warp-knitting

process is one form of processing polyurethane fibres to form sheet goods. A high



"10~costly installation of spray bars on the processing machines in order to
di-ssi pate the electrical charge. One solution to the probl em of 29 JuL 2002
“electrostatic charging during the processi ng of pol yurethane fibres ?é
described in Japanese Patent Application JP 9-49 167. This 15 patent
di'scl oses finishing conpositions (preparations) which contain a m xture of
salts of al kalelA&@fii um and al kali netal - phosphoric acid esters as
additives which are necessary for inparting antistatic properties to the
fibres. The disadvantage of the m xture ofgsalts of phosphoric acid esters
which is described in this docunent is the limted solubility of these

salts in the preparation oil . whic consists of m e .of

Dol yi et hy | sHESS PRACeRHRE i fher b dufting Bt pteatt I &t Hhfoufl gf e warp
technical ly expgasidie ' ®RRhahé %ode@ﬁﬁi':p?é&dhﬁ Reqesfigdnly’ Phipaire8. dRROSA] | on
of the preparation on the polyurethane fibres, so as to be able to ensure
uni f or m depos iultimatelyf resuieimpthe stoppagecof. mathartemer "di sadvant age of this known
preparation is the content of salts of phosphoric acid esters in the
preparation, which 25 can restrict the node of operation of biologically
operating e\/\@ﬁ t t ‘;%he 1 daé hRGdar ian ste
wat er . Due§tot ig:?@ﬁ%argg rgﬂnﬂg%tguo ;{g}%&&&g@ tgilf ﬁﬁﬁ %teq%%r%alw
whi ch has to letectiostans etargingsef theafitak ymaterial. Torsome chsesi, nhistdaa dventrbsult in

processi ng of pol yurethane fibres in washing and dyei ng processes, for
exanple. A 3Parks flyingmdye tognignseseleastic gésgharge phenamaenp Erqm @ psactical point of

B e i

char gi ng, which cConsiI'sts' o
pol ydi net hyl siunaecepesle) sind fiesyahecessitste anchnwanisd methdtion A peocekking ¥pded drhe 5
preparation system descri bed has the disadvantage that the protection from
el ectrost d0i c cobdy iistadiatien abspraybarsfancthe pyocessing: maglgings7in erder 9digsipas they7 5
descri be m xt %’ﬁes.oi ﬁol édi met hyl si | oxane, pol yanyl sil oxane and salts of
fatty acids f&eHH& fr¥B%ration of pol yurethane fibres. 10 However, the
preparation systens described al so have the di sadvantage that the
protection fromelectrostatic charging is not satisfactory. A preparation
syst em consi stQmeg solfaitiam tanthaoproblesi lof>edevtroatatic achdrging \uriag | thiopnocessingt of i s

known from EP 493 766 Al, This water-sql uble mxture is .clal to.-15 .
protect acryl il’é’%f‘ir g iip’éﬁ% 1 ﬁ]ﬁf“‘jfbﬁﬂ; ’Hﬁ??‘ﬂ’ﬁset ﬁl@te%fqi’ﬂllé‘fmﬁpg?gggpr)&% E@"%of
to form cgkbo Ibr. B ; h Gakhian

gr aphi ti sgtgi O[Pagéppt(ﬁ%loasgﬁc % %@?M?@%ﬁggﬂ ?%&E’P%H%%ever , re?ﬁfel
preparati on saltenf dedkatol-amehdnivant had dillatidinetd-phesphbrit dcik estersnas gdditiyss of

t he am nopol ysi | oxane can react wi_th the pol yurethane conpositign. This can
result in the YigR| Al§y N§EESEAry s ffn dMPARINGs antigiatic oPIeReHRS clo \iAF cHbiess Lhe

i sadvant ageouge fLagke Sk NRAREOSE RIS AR 3 Siels\Fth i B8cribeq in

Mor eover, the T1€ 0 e preparation Ich'I's necessary

before the dyeahiodcehmeft & @etiahited sdlumilitys off@ibge ¥BMtL ird tHel preparation oils which
i npossi ble. Uniformdyeing of the fibres is ther;&g made difficult or is

even preve@ft ecrongine eferimidurgi efapolidimeteyigioxanss padeprinerel ois.sPueetm this, a
decoThod | e aooR A e o ol gl \HLALS o

deposition of the preparation on the polyurethane fibres, so as to be able to ensure

uniform deposition of the preparation. Another disadvantage of this known
preparation is the content of salts of phosphoric acid esters in the preparation, which
25  can restrict the mode of operation of biologically operating sewage treatment plants
when introduced into the production waste water. Due to this, large amounts of salt-
containing waste material, which has to be disposed of separately, are formed
during the further processing of polyurethane fibres in washing and dyeing

processes, for example.



" further processing have to be carried out in particularly costly closed
instal l ati ons. For the further processing to formcarbon fibres mhggthg o

_.described in EP 493 766, this disadvantage is accepted for the pro | %

of the internedi ate product. rrr 29JUIl 2002 -4 The underlying

obj ect of the present invention is to provide a pol yurethane fibre, the

antistatic prbpAB2891of which are inproved conpared with known

pol yurethane fibres. Inproving the antistatic properties should result,

during the processing of warp-knitted fahrycs which are used for the

production of foundation garments or 5 sw mvear, in the processing

procedure not being inpaired due to electrostatic charging. This object is

achi eved according to the invention by adding an effective anobunt of a

di al kyl sul phQBUSE 09 W68 )dedsrities ShDGeSICE plepitafion For Bl proteatibs of bbFatethdre t he

10 pol yurethane conposition, and/or by depositing this substance’in a

sui t abl e f or nfiheesafromx elecwostatisr ehrrging; ovhien consiste |ofsa ingixfurgrafslowrniscepitys ent

i nvention rel ates. t pol yur et hane ¢ sitipn i C xhi bi tg i nproved

ot static beRdGRBR ISRt " SBfersd "BAS: and "ealisiyisidcng! BowPhin ofieos

L0 65 % bys vebehraddf’ sjdiith 26ketriS Sas! heBQidhbnulR) Gt RDYroREGSLT BBY

99.9 to 85 % by weight,” of a polyurethane B) from0.02to 15 % by wei ght,

particul arly elebfrodtaticociring wenay lsatisfamdarty. 20 preferably 0.1 to 3 % by

wei ght, of a dial kyl sul phosuccinate corresponding to general formula (1}
R OOC-CH S03 M+ (1), 25 R200C-CHZ wherein R and RZ, independently of each

other and idegjd 63l 6§ £ and s 31934 375280%2rib€ mixtures of polydimethylsiloxane,

polyamylsiloxane and salts of fatty acids for the preparation of polyurethane fibres.

10 However, the preparation systems described also have the disadvantage that the

protection from electrostatic charging is not satisfactory.

A preparation system consisting of an aminopolysiloxane and a dialkyl sulpho-
succinate is known from EP 493 766 Al. This water-soluble mixture is claimed to
15 protect acrylic fibres from charging during the further processing thereof to form
carbon fibres, and is completely decomposed on the oxidation and graphitisation of
the acrylic fibres to form carbon fibres. However, the preparation system described
has the disadvantage that the amino groups of the aminopolysiloxane can react with
the polyurethane composition. This can result in the swelling of elastane fibres, for
20 example, which has a disadvantageous effect on the processing properties of the
fibres. Moreover, the removal of the preparation by washing which is necessary
before the dyeing of an elastane fibre is made more difficult or is impossible.
Uniform dyeing of the fibres is thereby made difficult or is even prevented. One
serious disadvantage of the preparation system described is that aminopolysiloxanes
25 can be toxic on inhalation. Accordingly, both the preparation of the fibres and
further processing have to be carried out in particularly costly closed installations.
For the further processing to form carbon fibres which is described in EP 493 766,

this disadvantage is accepted for the production of the intermediate product.



“differently, represent hydrogen or an al kyl group conprising 1 to 30 carbon
atons, and preferably represent an alkyl group conprising 4 to 18 zc%g[gppmz

‘atons, and s M+ is H+, Li+, Na+, K+ or NH4+, and C) fromO to 20 %

wei ght, particularly O to is % by weight, of additive 10 substances. Due to

the inmprovenent in the electrostatic behaviour of the polyurethane fibres,

an i nprovenentechld2tidlachi eved in the processing of the fibres by, for

exanpl e, the warp-knitted fabric procedure. is The present invention

further relates to polyurethane fibres whigh are finished to render them

antistatic, and \/\hi ch are based on a thernoplastic pol yurethane or on a

pol ymer conpri at Jea wei ght of segment ed pol yurethane

cont ai ni ng 20 dﬁrlﬁ?gt%-'ic q%%ﬁ/ Fﬁth't“ve 100 BRI EPYYe & Bély’t’? A)fwe

wei ght) nost I&E@ﬁ:ﬁfﬁ?ﬂc rg?émtespo?w‘iﬁc‘BYar@%%gFﬁveﬁfco&pgfeﬁ' With kﬁéﬂvﬁ gy €

corresponding to general formula (1), 2s C CHz

wherein 30 R, fdoneh. Rmprowdgpmmmm ptfopelamh sbowldr resurt dld'mg ﬂrcapﬂo;zessmg of 2

S ~u~ Zoa2 -6 differently, re sent n or._an a roup co r|5|ng
1 to 30 car bor’f"aéP' ega‘lﬁén E’F‘E:Saﬁﬂ)‘s? S n‘?mg“"t ?#%Q‘F‘g %&B

to 18 carbgn efs

parti cul ar the I al ﬁlanﬁ 51 '\/Erodézﬁsgggn %dtacé?usry?ﬁoﬁeﬁn% sl[ge gctladdﬁ(ien{ot hgc?&btauc
and/ or and i s cHarging. buted on the fibre surface. 10 Diallryl

sul phosucci nates can be prepared as described in the literature by C R
Carly, Ind. Eng. Chem, Vol. 31, page 45, 1939. The di al kyl

sul phosucci natgs é@%ﬁﬁ%%éﬁggfd’ 4&81‘&1% o’ thB iy e[%%ﬁ %ng’dﬁm%oﬂi HRAE S8RYhY b

sul phosucci nat’e, su00|na

di hexyl sul phoaqulmt eulpﬂ&uaaﬂatu madl amtlbstahe aavER Aat SntibdicS effett to the
dlcycloheﬁﬁlsul hosucci nate. The dial kyl sul phosucci nates which are nore

particul alPy pobfueethens comeposisionu andipbby Wepesitingothiscsubstanes g saitable, farm as

di hexyl sul phosaﬁccierllr?gl%reparatlon on the elastic fibres.

The present invention relates to a polyurethane composition which exhibits

improved antistatic behaviour, characterised in that it comprises

15
A) from 99.98 to 65 % by weight, particularly 99.95 to 80 % by weight, most
preferably 99.9 to 85 % by weight, of a polyurethane
B) from 0.02 to 15 % by weight, particularly 0.05 to 5 % by weight, most
20 preferably 0.1 to 3 % by weight, of a dialkyl sulphosuccinate corresponding
to general formula (1)
R‘OOC-CiH-SO:;M+ 1),
25 RzOOC'CHz

wherein

R, and R,, independently of each other and identically or



" 20~ The di al kyl sul phosuccinate which is nost particularly preferred is

sodi um di octyl sul phosucci nate. The dial kyl sul phosucci nates whi ch at % JUkaul
“for inproving the electrostatic properties can be used as i ndividual
substances or as mixtures of a plurality of 25 dial kyl sul phosucci nates.
The di al kyl sul phosucci nate can be added to the pol yurethane conposition,
e.g. during tHe Ar3dNti on of pol yurethane Fibres, at any point in the
processing of the conposition. For exanple, the dial kyl sul phosucci nates
can be added in the form of 29 JUI 2092 a solution or slurry to a
solution or dispersion of other polyurethane or PU fibre additives. During
a processing operation to form./fibres, they .can then be mxed with the

pol yner sol ution or injected c{{t}f?rgmﬁmel’ep%?xérhyab%gtepégrﬁ%pﬁ%'ﬁgrqﬁpbqoglpnsmg

spi nnerets. The dial kyl sulp 1 n

separately to the polymer 5 ?@%?ﬁ%ﬁggﬁﬁi ?lgdn,ﬁﬁgésmg?% égﬁrﬁg.g%ggg%r% on
or slurry in a suitabl e nmedi wompkisingaivterl8 dahlsordateikyandsul phosucci nat es can
be added in the formof the aforenmentioned formul ations during the
customary production of polyurethane. The dial kyl sul phosucci nates can al so
be deposited as finjshing ag ST t §(oduction of polyurethane
fibres. Fofg exanpl ;N:I t he di aﬁgﬁ’g‘g’pﬁg@él}gﬁ?%g ds’ can be incorporated, as a
wax-|like raw material or in the formof a slurry or solution in a suitable
solvent, in the | owviscosity polydial kyl sil oxanes or mneral oils which
are known in princiafde for the finishing of polyurethane fibres. 15 Due to
the good solubility of the dialkyl sul phosuccinates in polydialkyl sil oxanes
and mneral oils, honpbgeneous sol utions can be formed which can be
deposited on tdye pq‘rwr@tdﬂ@o%fuybweghb,yp&h@wyl@l toP ISR} hRight,e6h Mdditive
such as via preparation rollers or fibre guides or by spraying. 20 A

m neral oil0 can optsubstaddey. be added in order to inprove the solubility of

t he di al kyl sul phosuccinates in polydial kyl sil oxanes. M xtures such as
these are preferably used. Therefore, the present invention also relates to
an antistaticlglfg’% 1N} |l . %

wei ght, particul ar IO?}le gxlnggw'?%@ taig}orth€gl\$ve&?%ﬁn,c t%gg‘%w@ %4 @??g&;ﬂ%&%&t %@rg(,o/é}ﬁy
wei ght, of a dimpkdyementcahbe uchievet in therprecassingliafgh¢ dibgesnisy,afor fexamplea tiel )

29 JUI 2002 _g_ R OOC-CH SO03 M+ (1), RZOOC-CH2 5 wherein
warp-knitted fabric procedure.

15
The present invention further relates to polyurethane fibres which are finished to
render them antistatic, and which are based on a thermoplastic polyurethane or on a

polymer comprising at least 85 % by weight of segmented polyurethane containing

20  from 0.02 to 15 % by weight, particularly 0.05 to 5 % by weight, most preferably

0.1 to 3 % by weight of a dialkyl sulphosuccinate corresponding to general formula

(D

RIOOC'CH"SOJ.M*- (1)7
25 |
R,00C-CH,

wherein

30 R,and R,, independently of each other and identically or



"R~ and RZ, independently of each other and identically or differently,
represeht hydrogen or an al kyl group conprising 10 1 to 30 car bonz@tﬁﬂ;mz

~and preferably represent an al kyl group conprising 4 to 18 carbon~atorrs,
and Mt is H+, Li+, Na+, K+ or NH4+, 15 and E) from85 to 99.98 % by wei ght,

particularly 95 to 99.95 % by weight, nost preferably 97 to 99.9 % by

wei ght, of a felA3RK83i | oxane and/ or al koxyl ated pol yal kyl si | oxane,

particularly a poly-dinethyl sil oxane and/or an ethoxyl ated 20

pol ydi met hyl si | oxane with a viscosity of 24to 100 nPa.s (at 25Q),

particularly 2.5 to 50 nPa.s (at 25C), nost preferably 2.5 to 30 nPa.s (at

25C), or a mneral oil w.th a,viscosit f 2 to 2500 .nPa.s (at .250),, 2
par%i cularly of 2.5 to %geﬁ%_regregg{tﬂrg@gpn%é\p %’@f%?%Fé/‘“B“f‘Bg)ﬂS@OSSQrPa.

s (at 25C), or an arbitr, bl £ kdpsbIi &dnt Gh! s
pol yal kyl si | oxane cited ﬁ?&é‘r 30 E) .dof;rezéi‘gb %lg&%oé’z - 9a“|?’2%58‘é? f?rgﬁfls‘ggaﬁ kyl

sul phosucci nat es can al 30 1Beartddestbmns) ande f orm of preparations which are
customary for the finishing of polyurethane fibres and which apart from
pol ydi al kyl si | oxanes and m neral oils contain other adjuvant substances)

for exanpl g 5\pet al sal t-gH;f hiatiy 3&t dsNf+9- My, Ca, Zn or Al salts of
stearic acid, oleic aci 4> o ‘pal’'mti’c aci d, ‘nbdi fi ed pol yorganosi | oxanes,

e.g. branched or crosslinked pol yorganosil oxanes, esters of fatty acids or
other enulsifiers. The preparations may also exist in the form of
di spersi ons, evhereinnincpartirwan thendiafkyh sylphosucginateaist {inely| dispersygein the fibreyood

solubility of t dial.kyl  sul phosuccinates in 10 pol ydi al kyl si | oxanes,
optionally w taﬁgé%’ﬁémgéﬁ%ﬁg#%fonrﬁﬂﬁgbﬁ sv.gf & here, the deposition of these
preparations is not altered when inproving the electrostatic properties of

pol yuret hane fibres ) and can be effected by neans of the existing

prepar ati d8 t dihkkiytwelphosicTinatep chy (hecprepared aondeseribedoins thecliteratinegby €.t Re

i nvention, or po rethane fi br ich c produced therefrom may
contain, as a M:ﬁ’é‘ﬁs‘g‘iﬁs?ﬁ}‘?gbs%‘\glopa%ﬁoﬁg%ur poses, substances such as
matting agents, fillers, antioxidants, colorants, pignments, nordants, and
stabilisers against the effects of heat, light, UV radiation and steam 1In
particul ar) tkmeeadisitgl $iulpltosacdisdteswhish arepardcidarly prefatrat et sodivm discbmeRO

that they do not have an effect which acts in opposjtion_to the dialkyl
sul phosucci natsklphasucsinate, | sRAMIP odigevisulphosyccinatee  srdium g dihexylsulphosyReinnte; s

deposi t ed 1§Xt es[)HﬂA Xiam.yisﬁl[}h%?uc[a[n%%a{nﬂtsjoaﬁm dicyclohexylsulphosuccinate.

The dialkyl sulphosuccinates which are more particularly preferred are sodium

dioctylsulphosuccinate and sodium dihexylsulphosuccinate.

20 The dialkyl sulphosuccinate which is most particularly preferred is sodium

dioctylsulphosuccinate.

The dialkyl sulphosuccinates which are used for improving the -electrostatic
properties can be used as individual substances or as mixtures of a plurality of

25  dialkyl sulphosuccinates.

The dialkyl sulphosuccinate can be added to the polyurethane composition, e.g.
during the production of polyurethane fibres, at any point in the processing of the

composition. For example, the dialkyl sulphosuccinates can be added in the form of



" Exanpl es of antioxidants and stabilisers against the effects of heat, |ight
or U 25 radiation include stabilisers fromthe group conpri sing sterlcally
" hindered phenols, HALS stabilisers (hindered anine |ight stabiliser$yyL 2002
triazi nes, benzophenones and benzotri azol es. Exanples of pignments and
matting agents include titanium dioxide, zinc oxide and barium sul phate.
Exanpl es of c&€ah3d0lincl ude acidi ¢ dyes, dispersion and pigment dyes and
optical brighteners. .29 J UL 2002 -10 Said additives are enployed in
nmet ered anounts so that that they do not Hfave an effect which acts in
opposition to the dial kyl sul phosuccinate which is incorporated as an

internal additi Yohurfdin mfalgg dpeaa brf Bf Fsid?ﬁbﬁ&h\% l%l&h?&hﬂfee&af’ o

I n addition to I ng proc ormf res e poly anes are

finished wt haddmlvksylDﬁﬂhg)homucessmgt@etmonemd&mnt fibres Adielyseant ﬂrenQﬁnnmkalo be
used for the production of nouldings, filns, elastoners) foam ng agents)
etc. 10 The preédethe PolyPesKtSOBISion 9F djested inte theslatter ypstraamed thy fi

pol yurethane i g a%m n@tbseéc%atésruaﬁm SO uE AR a&damgapseegi Jrhg %%‘%ﬁe

mel t spinning, nni ng process,

dry spinni fg Qspumﬁhg)smlaﬁomgasoaowassn asha CShIUtianJSlalSmﬁ}em aeeiutablet Aedivni.om
0.02 to 15 % by weight, particularly 0.05 to 5 % by weight, nost preferably

0.1 to 3 % by Meicgyar, othea dialisylk yuiPBORUEHBAEE Gamathe 2ddedsrine dhsoni@rmg of o the

O epandent | v AByrembaiongnfarhiifipts diribg due sty podtPadl BE BowismaBl”, ™

hydr ogen or an al kyl group conprising 1 to 30 25 carbon atons) and
preferably represent an al kyl group conprising 4 to 18 carbon atonms, and M+
is H+, Li+, NFhe &alkgl sipHesuccinfteOcan also HeOdepositetl as finishing agents during the

10  production of polyurethane fibres. For example, the dialkyl sulphosuccinates can be
incorporated, as a wax-like raw material or in the form of a slurry or solution in a
suitable solvent, in the low-viscosity polydialkylsiloxanes or mineral oils which are

known in principle for the finishing of polyurethane fibres.

15 Due to the good solubility of the dialkyl sulphosuccinates in polydialkylsiloxanes
and mineral oils, homogeneous solutions can be formed which can be deposited on
the polyurethane fibres by the usual preparation technique, such as via preparation

rollers or fibre guides or by spraying.

20 A mineral oil can optionally be added in order to improve the solubility of the
dialkyl sulphosuccinates in polydialkylsiloxanes. Mixtures such as these are

preferably used.

Therefore, the present invention also relates to an antistatic composition containing

25  at least

D) from 0.02 to 15 % by weight, particularly 0.05 to 5 % by weight, most
preferably 0.1 to 3 % by weight, of a dialkyl sulphosuccinate corresponding

to general formula (1)



is adm xed with the pol yurethane nelt or pol yurethane sol ution,
particularly the polyurethane solution, before spinning the melt pg jyp 2002
.solution to form pol yurethane fibres. 5 If less than 0.02 % by wel ght of
the diallryl sul phosuccinate is distributed within the filanent or on the
filanment surfeiceE the reduction in electrostatic charging is not always
sati sfactory. poration of nore than 15 % by wei ght of dial kyl
sul phosuccinate inside the filanment can result in di sadvantageous physi cal
properties of the fibres and is therefore-86t recommended. 10 Apart from
the incorporation of dialkyl sulphosuccinates in the polyurethane fibres by
introducing theminto the pol yurethane conposition, the dialkyl
sul phosucci nates can al so be deposited externally, in conbination with the
preparation for exanple, in order R@ACEHGSO;Mie el ectrost dfl),c behavi our of
the polyurethane fibres. 15 One independent variant of the method of
produci ng pol yurethane fibres, whiglow-€H, ni shed to render them
antistaticg by the nelt spinning, dry spinning or wet spinning processes,
particular?y by the dry spinning or wet spinning process, is characterised
in that a preparatiwhereéinl containing 20 fromO0.02 to 15 % by wei ght,
particularly 0.05 to 5 % by weight, nost preferably 0.1 to 3 % by wei ght of
a diallryl sul phosuccinate corresponding to general formula (1) 25

R, OOC- CH S03 M+ (1 C- CHg4 ' e s gL -12 R, and Rz,
i ndependent |y of e{&‘ﬁﬁgt &r andéﬂlggéaeglth?(?z?ﬁ/h%@erd%r}dfslgfé}lctaﬁg?gr epr esent

hydrogen or an al kyl group cdiifféreatly\Orepréséntydesyencst &i alkyl curaprisiad| ¥
represent an al kyl group conprising 4 to 18 carbon atons, and M- 1S ,
Li +, Na+, 1R+ or NH4+, 1 to 30 carbon atoms, and preferably represent an alkyl group

comprising 4 to 18 carbon atoms, and

M+ is H*, Li*, Na*, K* or NH,*,

15 and

E) from 85 to 99.98 % by weight, particularly 95 to 99.95 % by weight, most
preferably 97 to 99.9 % by weight, of a polyalkysiloxane and/or alkoxylated
polyalkylsiloxane, particularly a poly-dimethylsiloxane and/or an ethoxylated

20 polydimethylsiloxane with a viscosity of 2 to 100 mPa.s (at 25°C),
particularly 2.5 to 50 mPa.s (at 25°C), most preferably 2.5 to 30 mPa.s (at
25°%C),

or a mineral oil with a viscosity of 2 to 2500 mPa.s (at 25°C),

25
particularly of 2.5 to 2000 mPa.s (at 25°C), most preferably 3 to 1500 mPa.s
(at 25°C),

or an arbitrary mixture of the mineral oil and polyalkylsiloxane cited under
30 E).



"is applied as an external coating to the spun, solidified pol yur et hane
fi'bres at a preparation location. 10 The antistatic conposition ac@®@rijrif?
~to the invention is prepared, for exanple by the addition and dissol ution
of an effective amount of the dial kyl sul phosuccinate, nanely an anount of
0.02 % by weight to 15 % by wei ght, preferably an amount of 0.05 % by
weight to 5 % } , and nost preferably an anount of 0.10 % by 15
weight to 3 % by weight, with respect to the weight of the preparation, to
a pol yal kyl si |l oxane, preferably pol ydi nethglsil oxane, with a viscosity of 2
to 100 nPas (25C), preferably with a viscosity of 2.5 to 50 nPas (25C), and
nost preferably with a viscosity of 2.5 to 30 nPas (25C). In order to

i nprove the solubility of the dial kyl sul phosuccinate in the preparation
oil') the 20 pdhydtitions diatiyd salphosuccinates em alse bebadded e itisd farin ofrpieparations
viscosity of 2 to 2500 nPas (,25C) referably wwth a_viscosity of 2.5 to
2000 nPas (25(35 hich are cHstamagy éP’é ﬂzsbﬁ@lswg of a°t;’“§%%§!°tf§bf5’f a NS“%MW&@

25C 95 %
by v ght) " pr SR SiGRTe S et oty B GRbRRr ot i icett e ab

and nost pgef Qﬁabll dalts 1of Erypacidd) te. of Mg, TayZayoral gdits oFstdadicl 2ds dlénaracﬁﬁo% by
wei ght) with respect to the weight of the _preparation. Mreover, the
preparation mpplmisist ickl, ompedifiedh cpglyerganasiloxanes.,ore.g hebraneheshi ofg Gpssiinked

pol yur et hane fi bres uch as mounts._l.ess

t han or equal ptgy %}20817/ WFsgh?Ster%Tg’(gl tﬁ&%tﬁﬁ@l‘%?é‘ﬁﬁ egﬁlﬁﬁgﬁeﬁ Ié?%’ﬁh

l'ess than or efaakishQexise 1H>thé’\%rﬁhbf kg&smea% qf dopbinatidfi With isAl 6P YAty Of
| ess than or equal to 30 % by L 2002 -13 weight, with respect to
the wei ght of achds. prlhpartwtlthn gbloé rsohwbility oofl the fdialkyler supbusactipates eih by
a density f 80 0, 91 15C and.a Vi scosi ensity. cq stant VDC) ,
as det er nilfled Pé’i@d?lﬁylﬁ’go eﬁ?)l %‘1“3 ?8)‘”"'hofm‘b %(’t‘%‘g ‘%15 ﬂ‘ e

preparation i 31 ?gﬁﬂ (FOnkdd ?&Hm{iﬁﬁ i9hotl aIt&e%f’wF(ExPXmﬁdeﬂg m@%&E&B?ﬁ’ﬂu}’ in

an anmount of % by we and nost preferabl an anount

8 % by wei ght ,propérties ef gmd;turtthaﬂchﬁbm: ghd cah l:tehefféatd:ﬂ by. mddms b ktheuexistimane
fibres according to the invention consist of segnented 10 pol yuret hane

pol yners, for TESRATAIQN EFRH@SAhi ch are based on pol yet hers, polyesters,

pol yet her esters, polycarbonates or m xtures thereof. Fibres of this type
can be produced by met hods which are known in principle, such as by the
nmet hods whisch Eieepélgarettiaae dot ﬁﬁbﬁwaccsnﬁﬁgsfm e irvehtid; & PAJubthne Yibras 097
192, US 3 428 711 S 3 553 290 and US 3 555 115 and in WO 9309174, for
exanpl e. Nor eovkich cB bé@rediced rthemfram, fmay eoniainy orddisve substargestP) det i ¢
pol yur et hanes,__t he roductl n of es e 5
565 270. 'Whon ERISHS PRBDse, stk nﬁ?s\é\%&ggé&‘%ﬂ“g“gr SHenfs gifljlﬁdsataf@&r%g%lr[%ecﬁtl%raﬁ@

sW miear by a pigmends Nirfok@hes, ABd istablisefsesbdimt tl ¢ffdciesPhéme) JR! UV aadignd bi t
twisting of the fibre warp due to electrostatic charging if they are not

treated with eandi st@aam@mg@qwag, theseapdditi yeesubstnceistage 2 Qdommre@rmnounts $O

antlstatlatoage S rff fibr M|chft§re f.i.ni shed to render the ‘%ﬁ%fltic

accor di ng |"h?/ye q Pt AdYerdlr & afy in, QPROSIION £40y 5. &

dial kyl sul Phasysscing: #Rnaddhdd (ﬁ'ﬁte&'g Calﬁ lﬁémeaduﬁ&erd?%ﬁkﬁ@%ue%as{e@d
res and/ o e th the

pol yur et hane fi r which ca posited externally w
preparation. externally with the preparation.

Examples of antioxidants and stabilisers against the effects of heat, light or UV
25 radiation include stabilisers from the group comprising sterically hindered phenols,
HALS stabilisers (hindered amine light stabilisers), triazines, benzophenones and
benzotriazoles. Examples of pigments and matting agents include titanium dioxide,
zinc oxide and barium sulphate. Examples of colorants include acidic dyes,

dispersion and pigment dyes and optical brighteners.



" 25 Surprisingly, it has been found that dialkyl sul phosuccinates az% UL 2002
readily soluble in the oils which are customary for the preparatio o‘}

_pol yurethane fibres, such as pol ydi al kyl si | oxanes and/or mneral oils, so
that a honogeneous solution can be formed. Even when added in snall

anounts, they result in a significant inprovenent in the electrostatic
properties w Leoh32f391t her salts, for exanple 2 9 ,1 UL 200Z -14 al kanol
anmoni um salts or al kaline earth halides, having to be added. They .can be
processed with the preparation as an exterjgal coating by known preparation
techni ques, for exanple by nmeans of preparation rollers, fibre guides or by
spraying. Dial kyl sul phosuccinates contain ng heavy netals and are harnl ess
froma 5 toxicol ogi cal and eco-toxicol ogical point of view and are
therefore prefsgideaddifivdsyars Enifibyed inNQetoRelt Sm¥@ite o thiththat hiegmosabt_t h&RN4ent
whi ch coul d reduce or even destroy the node of action of a biologically
oper ati ng sewaffectt whizhraetst inj appositiomta the, dialkybsuiphasucrinate iwliclf isr inbenporated
processing, e.g. durin ieing. 10 As . shown in the ex | es gi ven bel ow, a
Purther 1 osut 28an tiserad aldifus it hgn i odposie nlly HifRe Brentiafion.

sul phosuccknates with the preparation on polyurethane fibres is that the

el ectrostatic properties of the treated pol yurethane fibres, for exanple

t heir vol une rdesdditnc®, being poeesed ¢ &y fibrepy thequblyuethanbs cwhiol aren finishedre

resi stance is achieved irrespective of et her djal kyl su] phosuccjnates are
i ncor por at ed i'ith ealpd pHPRasheeiRie, &0 d'GPFggs F’i“oﬁmﬁat‘&r%'mdé‘ﬁgs‘i’ec g it | y

with a prepar gl : t val.y I gf.ance i s a neasure
of the el ectr@éédé{&flggggﬁggﬁo&#’ o? fﬁ@gtgo yU#Uéifl"ll% %éél It')?{é:s By reducing the

vol une resistance it is possible to inprove the electrostatic behavi our of
pol yurethane fibres. Due to this, the twisting of warp fibres during the
processi nd0of Therpresent inventiom firthes relates tpp edj of ng pulywedbpane fibess,

dur | h i ng. of _knitted f.abr| d.b f
The. pal yur ef hana i ugshet 3 Feahl hedd g, b3 o6 Beft Sepen At sistad of R ©
processi ng. 0D apahirioeds! PATalISNS) i &y | B AWt bPIRARW drbeeSanwhigh is

l
i ncreased. In particular, e polyurethanes of the pol yur et hane conposition
accordi ng ~ t chafactefiSed invthat iftom VA2 toh 151 % oby aveight s partisylaelyit @@5 to 5 % by
pol yur et hanes, can be produced frqma Jipear hom- qQr c | ymer _.conpri sing
a hydroxy grodff* t,trﬁgﬁe%#g]a h iq‘r “?mi e%u& Wﬁ@&c‘ﬁ ﬁagéﬁqxds"\iﬁbcoﬁu Inate
nol ecul ar i I such as pol yether diols, polyester
di ol s) poll\égs%g?regéﬁngg% %Ickse?igggf%g%b(g%at e diols, polyacrylic diols,
pol yt hi oester diols, polythioether diols) polyhydrocarbon diols or froma
m xt ure of 2 9 JUL 2002 -15 or from cqgﬁl ynmers of this group. Moreover)
t he pol yurethane is based in ITSqu('?‘&H‘ﬁps organi c di i(ébcyanat es and a
chai n extensi on agent conprising a Ipl urality of active hydrogen atons, such
as di- and polyols, di- and @OQREOMs, hydroxyl am nes) hydrazines,
pol yhydr az0des, pol ysem carbazi des, water or a m xture of these 5

conponents. Exanples of diols include ethylene glycol, 1,2-propanediol,
but anedi ol wherein

R,and R,, independently of each other and identically or
differently, represent hydrogen or an alkyl group comprising 1 to 30
25 carbon atoms, and preferably represent an alkyl group comprising 4

to 18 carbon atoms, and

M* is H*, Li*, Na*, K* or NH,*,



" or, hexapedi ol . Exanpl es of di am nes include ethyl enedi am ne)

1 2-propanedi am ne, 2-nethyl-1, S-diam nopentane, 1, 3-dianinocycﬁ8h5&dm@,
> 1-met hyl - 2, 4-di am nocycl ohexane or 1, 2-di am nocycl ohexane. 10 The di al kyl
sul phosucci nates can be incorporated in the polyurethane conpositions
according to 5he iavg&tion together with or separately from ot her
frequently us pdive substances C), such as UV stabilisers,
anti oxi dants, nordant additives, internal lubricants, colorants, fillers,
matti ng agents, etc. Moreover, dialkyl sdllprosucci nates can be deposited
externally) e.g. together wwth a finishing agent, 15 on the pol yurethanes.
The pol yur et hangdniRdewithc6e 'pdlyigethine hRlt! 6t polyhifhahe NsoRRions §rticlarfyN the
production of elastic woven fabrics, knitted fabrics, hosiery and ot her
textil e goods polysirethangl solijor, Hhefare \aipinningathe mek cori soletion tonforme polyurethahe 20
The use of th& Ereparation according to the invention is not restricted to
pol yur et hane PEres only; the preparation can be used in general for the
antistatic coating of polynmers. 25 The antistatic pol yurethane conpositions
according to the invention can be processed to form noul dings, filnms or
strips, anfl allfleshehapriod2 s by weight of thef dibikglsulptosuleimtd tsadistributéd WithinJtHe
2002 -16 The test procedure described bel ow was used for neasuring the

el ectrical prdimenteer on the, £ilamany surface, the redicHeR Ip (Flectrosiptic chprging is not
ductivit t iti . .
Che Vol ure. 1 el ealBaShE TR RRARY, bE Rl 13ROLT BELD S WARY, 1O

expl ai ned bel quiphysuctifatemsidel tas filanehcdandesultoin disadeantagecsy pHysicalt groperties of
limtation of the invention. 10 It follows fromthe exanples given that the
vol urme resi st drcbres andisghereforpngs recomyeendedy t he i ncorporation of dial kyl
sulphosuc?hnates i n pol yurethanes or by their deposition on the surface

t her eof . this respect, the effectiveness of dial kyl sul phosuccinates is
si gni ficantly Akt @émithehcbiptatioh of dagkyl SupRdsactifsesSinGhe polyRRERAL Gibtes byCi d
esters or polyanylsiloxane. It was not possible to carry out 15 conparative
exanpl es i n ornnterducimgabemante thépolpnrethana compositianothi diglkyd sulpbosuesinat¢s cam

e oot abanniole Alaed 206l B chBaman R P hc . B "°°
t echni cal Costor@EfQo&xﬂpsoklgﬂ{eoefécﬁiogtxu&ﬁelﬁoﬂoﬁp@pwabiyamé fibky4e to the

consi derabl e reduction o
15

One independent variant of the method of producing polyurethane fibres, which are
finished to render them antistatic, by the melt spinning, dry spinning or wet spinning
processes, particularly by the dry spinning or wet spinning process, is characterised in
that a preparation oil containing

20
from 0.02 to 15 % by weight, particularly 0.05 to 5 % by weight, most preferably

0.1 to 3 % by weight of a dialkyl sulphosuccinate corresponding to general formula

6y

25 RIOOC-ClH-SO,'M* ),

RzOOC ‘CH2

wherein

30



"the electrical volune resistance and the inprovenent in el ectrostatif
behavi our of 20 the pol yurethanes which is achieved therewth, 8 JuL 2002
_electrostatic charging can be prevented during the processing of

war p-knitted fabrics nmade of elastic polyurethane fibres, for exanple, and
t he processing procedure can thereby be inproved. 29 J Ul 2002 -17 This
exanpl e denmonkemB2891 he effectiveness of dial kyl sul phosucci nates as an
antistatic agent in polyurethane conpositions which were produced hased on
5 polyether diols. The diallryl sul phosucghpnates which acted as antistatic
agents were added to the pol yurethane conposi ti on as an internal additive
here. The pol yur et hane composi tion. wa rod f.r a_ pol yet her di ol

consi sting ofiip ci/ tra P%of?i‘fﬁl—(’%@ﬁr %@Pagfe nol ecul ar wei ght of
2000 g/ mole. The 10 nol ﬁﬂ’fﬂr@fftly""‘?é]ﬂ'@ient ﬁy&bﬁ&f‘oﬁinhﬂ@l BYTCEopIRPIE to 30

nmol ecul ar wei ght. The diol was capped wt

met hyl ene- bi s(4- phenyl - darben aycamss tagjl [(rma)bly repaesent am alkyl igooupf cdmprisidg ¢ and
was subsequently subj ect eij to _chai n extensi on with a m xture of

et hyl enedi ani ne ( EDA) atfy 1§ FarbAY pomsy, an ‘f inaratio by weight of 97:3
in dinmethydacetam de. ('The ratio of the armunt of chain extenders and
chain 15 term nators to unreacted isocyanate in the prepolyner was 1.075 in
all the exanpMs). Ther éaHt gLi", Nata® eor NHith of additives was admi xed with
the polyner. This master batch consisted of 62.6 % by wei ght

di net hyl acet am de (DMAC), 10.3 %by 20 wei ght Q/anox 1790

(135tr|s(4t uly ne-2,4, 6-
(1H, 3H, SH)-tri oﬁ@’h‘ﬁ% é%l ?%ﬂh‘@é &Zi?m%p@ya}'e@a&% Kt 2 g
30% spi nni ng pedp u;dt,@ﬁlgdmog 001 %by wei ght of t he dyestuff WMakrol exvi ol ett
(a product of Bayer AG). This master batch was added to the pol yurethane
conpositi b so that the content of Cyanox 1790 was 1.0 % by wei ght 25 with

h lid h h
i & pol yur et RERATCHAREPEPORCOM Aol 3R A RO s BReks ot B 89 0

by wei ght titagl &H&t‘i’étpéhcﬂﬁxs@lﬁﬁoﬂﬁaag effRctifeOatH6int At e Rk Gulpttuididy
wei ght DVAC and 24.6 % by weight of a 30 ZSs ~a~z00z - IS Spinning

sol ution, suc hamblatamdmunesﬁomn‘@ tyi weightuem Idi %xb)dwetghntmnﬁerabﬂy i embiintadf

i nni | ut.i . % h
;g: gﬂlr gtgh:l(rjle? 'rq%a%p S o tto°5 ‘y by ngg t, Vgnzi m(gs?sppeefgrtably an amount of 0.10 % by

15 weight to 3 % by weight, with respect to the weight of the preparation, to a

polyalkylsiloxane, preferably polydimethylsiloxane, with a viscosity of 2 to 100
mPas (25°C), preferably with a viscosity of 2.5 to 50 mPas (25°C), and most
preferably with a viscosity of 2.5 to 30 mPas (25°C). In order to improve the
solubility of the dialkyl sulphosuccinate in the preparation oil, the
20 polyalkylsiloxanes can be replaced by mineral oil with a viscosity of 2 to 2500 mPas
(25°C), preferably with a viscosity of 2.5 to 2000 mPas (25°C), and most preferably
with a viscosity of 3 to 1500 mPas (25°C), or mineral oils can be added in an
amount of 0.1 % by weight to 95 % by weight, preferably in an amount of 0.3 %
by weight to 50 % by weight, and most preferably in an amount of 0.5 % by weight
25 to less than 25 % by weight, with respect to the weight of the preparation.
Moreover, the preparation may contain other known additives for the finishing of
polyurethane fibres, such as metal salts of fatty acids in amounts less than or equal
to 5 % by weight, modified polyorganosiloxanes in amounts less than or equal to 15

% by weight, and esters of fatty acids in amounts of less than or equal to 30 % by



"5:Athird naster batch was then adm xed with this pol yurethane conposition.
This third batch consisted of 5.5 %by weight Silwet L 7607 (a g JuL 2002

- pol yal koxy-nodi fi ed pol ydi net hyl si | oxane; viscosity: 50 nPas (at 25d,

nol ecul ar wei ght 1000 g/ nole, a product of OSI Specialties), 5.5 % by

wei ght magnesi um stearate, 45.0 % by wei ght DMAC and 44.0 % by wei ght of a

30 % spi nni ng[goA 3Rig9n, and was added so 10 that the resulting nmagnesi um

stearate content was 0.25 % by weight with respect to the pol yurethane-urea

polymer. A fourth master batch was adm xed,with this pol yurethane

conposition. This fourth master batch consisted of 15.0 % by wei ght of the

di al kyl sul phosyccinates given [n 15 Table 1, 54.0 % wei ght .

di met hyl acet afei@hte fdthaiespect,tp ing, Height fot?la Hﬂ’%ﬂi‘%iﬁ{f %“‘%ﬁ‘i 8}, is furtherat

the resul ting .fi S el n t $ 1 {0 ch .

pol yur et hane- Sﬁéég&%"?ng# pdh??\ t esﬁ?gglctgp%%tﬁgg}q‘hg#etgg@gogi%l?%érﬁn%ggmé?

gi ven in Tabl eodsta@ QVDQ), hsrisermidedagtotdingrtd MMINoS1 $T8)etdfan?7C @825t i on
usi ng a doctor blade. The solvent was evaporated in a circulating air
drying oven at a tenperature of 100C for 2 hours. The final filmhad a

| ayer thickne of . 1 . 25 . e ts . of t vol une
resi st ancegar Zﬁﬂeip&%a&gtﬁn% $Q§Pé&§& "ﬁ ?n g&“’é@ (gl\ﬁgé% e%ﬁ%t &'f"%ét’ yg&ﬁﬁé{y i an
resistance is afiofifii bf 23610Y%BOWERHS, add Ao YpréfBRAbRIMI 40 Sowit dT-3Ltd’8 by by
wei ght of sodi um di octyl sul phosucci nate to the polyurethane conposition.
The ef f ect i vervaightowithitespestosheweightiof ta fibmes. st ati ¢ agent is thus
verified. By adding |arger anounts of the antistatic agent to the

pol yur et hane conposition the vol une 2 9J UL 200Z -19 resistance was

further reducegeanfbhibinfld Ofirey CRRfdiAE 1d16thdd Ghventibn Aot 20F | Sdgidnfed
agent was thus increased. Table 1: 5

10  polyurethane polymers, for example those which are based on polyethers,

polyesters, polyether esters, polycarbonates or mixtures thereof. Fibres of this type

can be produced by methods which are known in principle, such as by the methods

which are described in patent specifications US 2 929 804, US 3 097 192, US 3 428

711, US 3 553 290 and US 3 555 115 and in WO 9309174, for example. Moreover,

15  the polyurethane fibres may consist of thermoplastic polyurethanes, the production

of which is described, for example, in US 5 565 270. When their fibres are

processed to form foundation garments or swimwear by a warp-knitted fabric

procedure, all these polymers can exhibit twisting of the fibre warp due to

electrostatic charging if they are not treated with antistatic agents or are treated with

20 conventional antistatic agents. The fibres which are finished to render them

antistatic according to the invention therefore comprise all the cited fibres.

The dialkyl sulphosuccinates are additives which can be incorporated in the
polyurethane fibres and/or which can be deposited externally with the preparation.
25  Surprisingly, it has been found that dialkyl sulphosuccinates are readily soluble in
the oils which are customary for the preparation of polyurethane fibres, such as
polydialkylsiloxanes and/or mineral oils, so that a homogeneous solution can be
formed. Even when added in small amounts, they result in a significant

improvement in the electrostatic properties without further salts, for example



" xperinential kyl succinateContent ofolunme resistanceial kyl succi natel09
ohmin filniDC neasuring voltage: 100 V]( % by wei ght)aodi um 29 JUL 2002
_ dioctyl . 3ul phosucci nat ebodi um di octyl . 1. 45ul phosucci nat el codi um

di octyl . 3. 16ul phosucci nat el dodi um di octyl 1. 12ul phosucci nate 10 Thi s exanpl e
shows the effectjveness of diallryl sul phosuccinates as antistatic agents

I n pol yuret hai@—ééiégéi tions which are produced based on pol yester diols.
The diallryl sul phosucci nates which acted as antistatic agents were added
to the pol yurethane conposition as an i ntddral additive here. 15 The

pol yur et hane conposition was produced froma pol yester diol consisting of
30.5 % by wei giandi fnREXRRCEHIS 0k alidhiine QRN nifdSD haNiRO RS BE WdE. YRl @Rthe>S: O
2 9J UL 200Z -20 by weight adipic acid with an average nol ecul ar wei ght
(nunber aver agejcessed 2@0h thenpteparatiop a8 ain estsrmahpgratingv bsh known preparation

met hyl ene- bi s(4- phenyl _diisocyanate MD17 in a yolar rati.o of 1. to 1.85
and was subse&‘?f@ﬁqu’ﬁzsfﬂfj & e,?lay L‘%‘l%glﬁ %ﬁztpéqur%wnwml}?f% ﬁsﬁ (guidegsor by

et hyl enedi am : ' am [ [ . X i n
di net hyl acet aﬁﬁé&ﬁgﬁ?eﬁgglﬁ Llpf?fgﬁdégmﬁééng gr at éﬁe !g%'%xt e ag%]g%@tgﬁsg%lo@fa
films weresef texitdogical dddeecdaoricolgival paint d€sdew bant are thepefprecpieferbnyly 10

The amounts of diallryl sul phosuccinate with respect to the
pol yur et hane- §¥iébleoNonupstetater Withea dighe galt ¢onteat, pwhigh reouldh feduse rsosyan on

pol yur ot hane EirsyeRe e & SRS oA ont PR seb @R BsRRE: Tinafon o1

smal | amount s iPprod@eHdidlrfigaithéSprofdisiap ce .k Nading dfting. he ef fectiveness of
this substance as an antistatic agent Is thus verified. 15 Mreover, it was

shown in a conparative experinment that the effectiveness of diallryl

sul phosuccjnates .as antistatic agents Jjs significantly increased.co r ed
with that 10 (HoSBRERchE sRamle] Even Belgl, & Brther rést of the'osiberation andor

deposition of dialkyl sulphosuccinates with the preparation on polyurethane fibres is

that the electrostatic properties of the treated polyurethane fibres, for example their
volume resistance, are considerably improved. A reduction in volume resistance is
achieved irrespective of whether dialkyl sulphosuccinates are incorporated in the
15  polyurethane composition or are deposited externally with a preparation. The
measurement of the volume resistance is a measure of the electrostatic behaviour of
the polyurethane fibres. By reducing the volume resistance it is possible to improve
the electrostatic behaviour of polyurethane fibres. Due to this, the twisting of warp
fibres during the processing of warp-knitted fabrics is suppressed. Machine
20  stoppages during the processing of warp-knitted fabrics can be prevented by means
of the polyurethane fibres according to the invention, and the rate of the processing _

operation and the productivity associated therewith can be increased.

In particular, the polyurethanes of the polyurethane composition accord'mg‘ to the
25  invention, which also comprise segmented polyurethanes, can be produced from a
linear homo- or copolymer comprising a hydroxy group at the end of their molecule
in each case and with a molecular weight of 600 to 4000 g/mole, such as polyether
diols, polyester diols, polyester amidodiols, polycarbonate diols, polyacrylic diols,

polythioester diols, polythioether diols, polyhydrocarbon diols or from a mixture of



"~ 20 xperinentiallryl succinateContent in filnolume resistance (10y ohm % by
wei ght )" 100 V**aodi um di oct yl 10ul phosucci nat ebodi um 79 JuL 2002
- dioctyl 1. 9ul phosucci nat echosphori c aci dl. 2(conpari son)ster* 29 J UL

2002 -21 * Preparation DEZ 2; a product of Bayer AG ** DC neasuring voltage
5 Exam 1=n a 3: This exanple shows the effectiveness of dialkyl

sul phosucci naleA 32 5S8bti static agents in pol yurethane fibres which were
produced based on pol yether diols. The dial kyl sul phosucci nates whi,ch acted
as antistatic agents were deposited on thgspol yurethane 10 fibres as an
additive with the preparation here. The polyurethane fibres were produced

froma polyeth di ol onS|s tetr Wth.a
aver age nol ecdf bro é’i?fm?rﬁl? ggg{}lg f’ovcﬁr % %C'S:Fﬂ dd’incﬂar\}%@”
capped wi th ngh f&Yéﬁﬁl?dllPdo‘éflﬁra&l@%ﬂHla cﬂhh%&feﬁ?a@ﬁtagént(%réﬁlg' a”plﬁreﬁ@?yl 6f acfti%' 0
of 1 to 1.7 and was subsequently subjected to chain extension wt

m xture of et hydltegemlammmeSI(CEst) dianahddpelybls| alii and (nbﬁaa)m(lmthydrwmmmgmt ;

97:3) in di | t Ther eaf t ter batches 1 2 i bed
' Branpl o 1 BBSPERGR; BOUBHITER-DOP P ERIGlr PR o & o of These °

D et hyl acet aphdeoya; léQ%f%"i’(ﬁs ﬁclﬁeléﬁﬁ}lede %ISEM i D -Propafeidid?; El?tgne%h olThe

mast er batch pre are in t |s manner was | 1'’kew adm xed w th the spinning
sol ution. Theof hexdnedipl. rExang:lMﬁmammemlw&eyethydmdumunel,gh,2qnopmredmmne in a
spi nni ng apparatus 25 whi ch was typical of those enployed for a dry

spi nni ng pr oc égBethylyl ﬁcﬁd%ﬁlmppms Wi fhiaminacy¢leheyane, | dk-gs@}hYMéréaaWIm%ur

i ndi vidual fi I IQE% h . case to form coal escing
filament thre gﬂg é(\?{ g’re prepa Qd{’li[[boﬁgé:vw ch consisted of the preparation

oils listed in Table 3, was deposited via a preparation roller, 29 J UL

2002 -22 wherein 4 % by wei ght was deposited with respect to the wei ght of
t he pol yut@t hdhe dialky!l sulphosuccinates can be incorporated in the polyurethane compositions

according to the invention together with or separately from other frequently used
additive substances C), such as UV stabilisers, antioxidants, mordant additives,
internal lubricants, colorants, fillers, matting agents, etc. Moreover, dialkyl
sulphosuccinates can be deposited externally, e.g. together with a finishing agent,

15  on the polyurethanes.

The polyurethane fibres according to the invention can be used for the production of
elastic woven fabrics, knitted fabrics, hosiery and other textile goods, particularly
those which are used in the swimwear field.

20
The use of the preparation according to the invention is not restricted to
polyurethane fibres only; the preparation can be used in general for the antistatic

coating of polymers.

25 The antistatic polyurethane compositions according to the invention can be
processed to form mouldings, films or strips, and also be processed to form fibres,

as described.



“fibre. The polyurethane fibre was subsequently taken up at a rate of 800
m'm n. The anmounts of dial kyl sul phosucci nates which were added to thg Jyl 7002
_preparation oil for 5 polyurethane fibres based on polyether diols, and the
resulting volune resistance of the polyurethane fibres after finishing with
various preparation oils, are given in Table 3. It is evident that the

vol ume resi st d8c®33£3%ol yuret hane fibres after a finishing operation with a
silicone oil is relatively high, and no antistatic effect is thus |,
associated therewith. This al so applies tdéthe preparation oil Silicone Y
7769) 10 which contains a proportion of 10 % by wei ght . of

pol yary! si 1 OXofie iRl AUSHBIORMRY Bkt AFHBMSRifk o ALl propertes

sul phosucci nates to preparation olls resu case |

consi der abl e rofdhecpolgmersn t he vol une resistance of the pol yurethane fibres.
The effectiveness of dial kyl sul phosuccinate as an antistatic agent was
thereby verified. 15 Table 3: xperinent Conposition of the preparation/ % by

wei gh i 1T conepgi Ly 26 3 ii0. RE BbARARY of PR SRT-ORARS dTipob Skt B

(10" ohm 100
V*al00* * b355* “getcprhired. b@Cr%easﬁﬂiihg &ﬁhﬂﬁdrﬁe Pesibiihide ad ddderibed &rPIN .52 3450C
nmeasuri ng vol t age; S ~u~ z0o0z - ** Silicone Y 7769. A product of
OSl Specialties; + BP Enerpar M 2520. A product of BP QI ;

The invention is further explained below by the examples, which do not however

constitute a limitation of the invention.

10 It follows from the examples given that the volume resistance is considerably
reduced by the incorporation of dialkyl sulphosuccinates in polyurethanes or by
their deposition on the surface thereof. In this respect, the effectiveness of dialkyl
sulphosuccinates is significantly better than that of other substances such as
phosphoric acid esters or polyamylsiloxane. It was not possible to carry out

15 comparative examples in order to compare the preparation according to the
invention with a preparation agent based on aminopolysiloxanes (EP 493 766 Al),
since the test apparatus would have had to be encapsulated at considerable technical
cost due to the toxicity of aminopolysiloxanes. Due to the considerable reduction of
the electrical volume resistance and the improvement in electrostatic behaviour of

20 the polyurethanes which is achieved therewith, electrostatic charging can be
prevented during the processing of warp-knitted fabrics made of elastic polyurethane

fibres, for example, and the processing procedure can thereby be improved.



" + -+ Baysilone oil MO0. A product of Bayer AG 5 This exanpl e shows the

ef fectiveness of dial kyl sul phosuccinates as antistatic agents in 29 JUL 2002
_ polyurethane fibres which were produced based on pol yester diols. The

di al kyl 10 sul phosucci nates which acted as antistatic agents were deposited
on the pol yurmﬂbres as an additive with the preparation here, as in
Exanpl e 3. The pol yurethane fibres were produced froma polyester diol
consisting of 30.5 15 by weight 1, 6- hexan%h ol) 14.5 % by weight neopentyl
gl ycol and 55.0 % by weight adipic acid with an average nol ecul ar wei ght
(nunber average) of 2000 g/ nole. The diol was capped with

met hyl ene- bi S&MWMI dii socyanate) (MDI) in a nolar ratio of 1 to 1.85
and was subsequently subjected to chain extension with a m xture of

et hyl enedi am ne (EDA) and diethylam ne (DEA) (ratio by weight: 98:2) 20 in
di met hyl acet amhgle exdhle ddrhGistral@B sthe efRti¢biRSs lofad@ikyl asulhRsEdcidd@d h$ an
Exanpl e 1 above were adm xed with the spinning solution. D nethyl acetam de
was used i nst eatdstatic 8genein lpofduathane eampesities ovhich Were peesivesd Hasesh on

The i nal  Spi RRPRBCEArti: T dalShPoBFRARiEGes SaicH afed, AT AR BB ' "
aTate of B00 S o e pglyURyA: KUEBAIANE o e et lky Cion up
- y|

sul phosucci nates which were added to the preparation oil for polyurethane

fibres based gn polyester diols, and the resulting volune resjstance of t he
pol yur et hane &PErR%Y‘gF@éPe FPWP%‘H?‘% WAS 1 Broguged offemng epﬁéxe&%qroﬁo FP%“S“&geO

gi ven in Tabl gpﬁ.[ ane
fibres after goétﬁ Vaﬁ}l ng opera F’%P@%%ﬁ?&’%%@%@%ﬁ%@ I'S reI ”:relel;l{é
hi gh, andi@o amfi¢culaatweighe fsegiver as tﬂwmmlsaomeadgednblbanmtght .TThe dtdl Swas
applies to the preparatl on oil ;Silicone.Y 7769, which contains atproportl on

of 10 % by weFgReddyithmethyiapeisérphenyl-diisesyanate) QMBI ipgrmeler s3ig of h
of dial kyl sulg{fo%msﬂﬁg [MrQ{ ﬁ’ e@é p%atdh?iﬂl Oé)lténsfo su{vﬁ1 d 'nm%&E

in a considerabl e Tedy resrstance o e polyure hane 10
fibres. The etilgtdnedianmms (FDAY aad ldiéthﬂuinmr&ogygm Ratera® By vwdightséfa7:3 mgent

was thereby verified again. Table 4: XxperimentConposition of the

prepar ati on/ %ﬂli;lethﬂiagﬁtamidlel cdhe oitio wfathef famoyat woh ¢haiat gxtenders and chain
ul phosucci olu | stance (10 1
V+ 2100+ *. g@ Sermuniaiors. o Rypeacted ( 5@@@ 8‘ 7PFFngYm4:1Wﬁ 1,073 in all the

examples).

Yy

Thereafter, a master batch of additives was admixed with the polymer. This master

batch consisted of 62.6 % by weight dimethylacetamide (DMAC), 10.3 % by
20  weight Cyanox 1790 (1,3,5-tris(4-tert.-butyl-3-hydroxy-2,5-dimethylbenzyl)-1,3,5-

triazine-2,4,6-(1H,3H,5H)-trione; a product of American Cyanamid), 27.0 % by

weight of a 30% spinning solution and 0.001 % by weight of the dyestuff

Makrolexviolett (a product of Bayer AG). This master batch was added to the

polyurethane composition so that the content of Cyanox 1790 was 1.0 % by weight
25  with respect to the total solids content.

A second master batch was admixed with this polyurethane composition. This
second master batch consisted of 30.9 % by weight titanium dioxide Type RKB 2 (a
product of Bayer AG), 44.5 % by weight DMAC and 24.6 % by weight of a 30%



"* DC neasuring voltage; ** Silicone Y 7769. A product of OSI Specialties; +
BP Enerpar M 2520. A product of BP G l; + + Baysilone oil MO0. A prdb$iygt 2081
_Bayer AG 2 9 J UL 2002 -25 1. A polyurethane conposition which exhibits

i mproved antistatic behaviour, 5 characterised in that it conprises A from
99.98 to 65fo by weight of a polyurethane conprising:. at |east 58% by

wei ght of segimenAe} 33 yuret hane for fibers. 10 B) from0.02 to 15 % by

wei ght, particularly 0.05 to 5 % by weight) nost preferably 0.1 to 3 % by
wei ght, of a dialkyl sul phosuccinate corrggponding to general formula (1)

R, OOC- CH S03 M+ (1), 15 RZOOC-CHI wherein 20 R, and R-, independently of

each other and jdentically or differently ) represent hydrogen or an al kyl
group conpri siSREMNG SOMEHOR., SYh, that ,reﬁﬁ'd“&)rtmll“&bﬂ?x pF‘E’g‘é‘Ht of; fthey fing]

e D1 R SRl Rpihfof 0.3 87, RO sisbect 67U BolrefifeigH
wei ght) parti galyahdry O to 15 % by weight) of additive substances. 2. An

antistatic conposition containing at least 5 D) from0.02 to 15 % by
wei ght, particularly 0.05 to 5 % by weight, nost preferably 0.1 to 3 % by

wei ght) of 53 9 ahiey Il ARSLIGEL PR, FRLE SRR AL ol BretEll” AlmfcRhiBH! )
third batch consisted of 5.5 % by weight Silwet L 7607 (a polyalkoxy-modified
polydimethylsiloxane; viscosity: 50 mPas (at 25°C), molecular weight 1000 g/mole,
a product of OSI Specialties), 5.5 % by weight magnesium stearate, 45.0 % by
weight DMAC and 44.0 % by weight of a 30% spinning solution, and was added so
10  that the resulting magnesium stearate content was 0.25 % by weight with respect to

the polyurethane-urea polymer.

A fourth master batch was admixed with this polyurethane composition. This fourth
master batch consisted of 15.0 % by weight of the dialkyl sulphosuccinates given in
15 Table 1, 54.0 % by weight dimethylacetamide and 31.0 % by weight of a 30%
spinning solution, so that the resulting dialkyl sulphosuccinate content, with respect
to the polyurethane-urea polymer, in the final polyurethane composition was as

given in Table 1.

20 A film was drawn from the polyurethane composition using a doctor blade. The
solvent was evaporated in a circulating air drying oven at a temperature of 100°C

for 2 hours. The final film had a layer thickness of 1 mm.

The results of the measurements of the volume resistance are listed in Table 1. It is
25  evident that the volume resistance is significantly reduced, even by the addition of
0.1 % by weight of sodium dioctylsulphosuccinate to the polyurethane composition.
The effectiveﬁess of this substance as an antistatic agent is thus verified. By adding

larger amounts of the antistatic agent to the polyurethane composition the volume



" R. and R2,

represent hydrogen or an al kyl

preferably represent an

al kyl

"M+ is a cation of the series H+, Li+,

99. 98 % by wei ght,

97 to 99.9 % B ASRgRd

pol yal kyl si | oxane,

i ndependently of each other and identically or differen
group conprising 1 to 30 carbon ato
group conprising 4 to 18 carbon 20 atons,

Na+) K+ or

particularly 95 to 99. 95 % by wei ght,

NH4+) and E) from85 to
25 nost preferab

of a polyal kyl si | oxane and/ or al koxyl at ed

particularly a pol ydinmethyl sil oxane and/ or an

et hoxyl at ed pol ydi net hyl sil oxane with a wil9cosity of 2 to 100 nPa. s (at

250)

to 2500 nPa.s (at 25C

SJ%
m neral oil
finished to render them
polyurethane

particularly 2.5 to 50 30 nPa.s (at 25C),

particularly 2.5 t
preferably 3 tgert™3 thitainsregsad. 25C) ,

and pol yal kyl si | oxane.
antistatic,

5 or an arb|

nost preferably 2.5 to 30
ﬁlrﬂlepréduggpgnd)ﬁleaeff@cﬂ%&ks Bf Ehe"‘ﬁddhtu%

F AtideMicof
5C), npst

trary mxture of said

3. Polyurethane fibres which are

LA

and

Iy

2

and which are based on a thernoplastic

?{1 Aa polymer conprising at 10 | east 85 % by wei ght of

e %ane containing from0.02 to 15 % by weight, particularly
by wei ght, nost preferably 0.1 to 3 % by weight, of a

sul phosucci nate corresponding to general formula (1) 15

segnent ed polyur
0.05to 5 %"
diallryl

R100C- CH S03 M+ (1) R200C- CHI 20 vvherei n R and R2, independently of each
ot her and i degt if-ferenty; p Ar— oot —ar—ator—egrot
conprising 1 1%‘1)5@ éﬁ' J}?fa&%ﬂ'mmﬁ‘ﬁé r%‘& y ?EJS Fﬁmsgﬁc%l kyl “group P5
conprising 4 to 18 carb¢n atons, and u#-ﬁs@cmﬁé qmgﬁm; he series H+, Li+
Na+) K+ or NH#+, which i{n particul ar nely dijspersed and is distributged
inside the fibre 30 and{or on the fi bfirefiburface. |[DC fedsuting valage:-108 V]
(% by weight)
la odium dioctyl 0 6.3
sulphosuccinate
b sodium dioctyl 0.1 0.45
isulphosuccinate
1c sodium dioctyl 0.3 0.16
sulphosuccinate
1d odium dioctyl 1 0.12
Fulphosuccinate
Example 2:
10
This example shows the effectiveness of dialkyl sulphosuccinates as antistatic agents
in polyurethane compositions which are produced based on polyester diols. The
dialkyl sulphosuccinates which acted as antistatic agents were added to the
polyurethane composition as an internal additive here.
15

The polyurethane composition was produced from a polyester diol consisting of

30.5 % by weight 1,6-hexanediol, 14.5 % by weight neopentyl glycol and 55.0 %



" 4.. A nethod of producing pol yurethane fibres, which are finished to render
them antistatic, by the nelt spinning process, by producing the spinhgngi 2002
melt) spinning the nmelt, formng threads bel ow a spinneret by cooling the

" threads, 5 optionally stretching the threads fornmed, and preparing and
taking up the threads, characterised in that fromO0.02 to 15 % by wei ght,
particularly Qe08 32N % by wei ght) nost preferably 0.1 to 3 % by wei ght,
of a dial kyl sul phosuccinate corresponding 10 to general fornula (1)

R OOC-CH SO M+ (1)) R-OOC-CH3 15 whereinq4g. and RZ, independently of each
other and identically or differently, represent hydrogen or an al kyl group
conprising 20,1 to 30 carbon atons, and preferably. resent an al k oup
conprising 4 8 ‘Y%‘ggta?cﬁB'ﬁ aid, Wi an-qyergee; molgcylag ?%legfn T 2XPHags ?—ﬁ& +)
Na+, Kt or Nimoied The aanevafseehfpped Kllitthktgetﬁgﬂe)%gaﬁ(ﬂﬁﬁ&yﬂﬁii&oc@&ﬁﬂéﬁl\&ﬁb”i'ﬁ't;ﬂ9

the nelt to form pol yurethane bres. od" of “produci ng "pol yur et hane
fibres, which moler titivi shedo 1085 embimas tstieseywenitly ssubjected tbychaimeextensiapmithi ng

or wet spinning process, by produging the 30 spi.nni ol ution, spinning
the spinning JOXBE O cthyierigdiamins m%‘}d disthy{amjne (ﬁgﬁim}oﬂ’bﬁ’ﬁﬁ%ﬁ? :2)

t hr eads bekowiﬁ‘dgﬂ%tﬁi)l% _renoving the spinning solution by drying or in
a precipitation bath; and preparing and taking up the threads,
characterised in that 5 from0.02 to 15 % by weight, particularly 0.05 to 5
% by wei ght, nost preferably 0.1 to 3 % by weight of a dialkyl .

sul phosucci natdecdditionsiaasty batrhgband te predugtipm of fijms werecgffected inghe same 1) |

10 R20CC- CH2 wherein 15 £0 i Bendent |y of each ot her and o
identically o™YFFF & éﬁc]%e Fled%%lpé%?qﬁy%ﬁ’ogen or an al kyl group conpri sing
1 to 30 carbon atons, and preferably represent an al kyl group
10 The amounts of dialkyl sulphosuccinate with respect to the polyurethane-urea
polymer which were added to the polyurethane composition are given in Table 2. It
is evident that the volume resistance of the polyurethane composition is significantly
reduced, even by the addition of small amounts of sodium dioctylsulphosuccinate,
and the effectiveness of this substance as an antistatic agent is thus verified.
15 Moreover, it was shown in a comparative experiment that the effectiveness of
dialkyl sulphosuccinates as antistatic agents is significantly increased compared with

that of phosphoric acid esters.

Table 2:
20

Experiment [Dialkyl succinate [Content in film [Volume resistance (10° ohm)
(% by weight) [100 V**

Ra sodium dioctyl 0 10
rsulphosuccinate

2b sodium dioctyl 1 0.9
sulphosuccinate

Dc phosphoric acid  |1.2 5

(comparison) ester*




“comprising 4 to 18 carbon atons, and 20 M+ is a cation of the series H+,

Lir+) Na+, K+ or NH4+ is adm xed with the pol yurethane sol ution befor?g JUL 2002
_spinning the solution to form pol yurethane fibres. 25 6. A nethod o

produci ng pol yurethane fibres, which are finished to render them

antistatic) bx t he nelt spinning process, by producing the spinning nelt,
spi nning the . m ng threads bel ow a spinneret by cooling the
threads, optionally stretching the threads fornmed, and preparing and taking
up the threads, characterised in that a p2éparation oil containing 30 29
J Ul 200"t -30 from0.02 to 15 % by weight, particularly 0.05 to 5 % by
wei ght, nost preferably 0.1 to 3 % by weight of a dial kyl sul phosuccinate
corresponding to general formula (1) 5 R OOC-CH S03 M+ (1), RzZOOC-CH2
wherein 10 R, *and RRpatatiﬂmriéEZ@nlalpfodlfcteﬁBhy&ntA@r and identically or
differently, preE? n or an al kyl group conprising 1 to 30 carbon
atonms, and preéfera <§HF% E@ tags al kyl group conprising 4 to 18 carbon
atons) and 15 M+ is a cation of the series H+, Li+, Na+, K+ or NH4+, is
applied as an external coating to the spun, solidified polyurethane fibres
at a prepasat Exanlpd€dii on. 20 7. A nmethod of producing pol yurethane fibres,
which are finished to render themantistatic, by the dry spinning or wet

spi nning process ) by producing the spinning solution) spinning the

Spi nni ng sol uth,an. s Tegotfonﬁ%ﬁ @@E&%):m{sg Wdﬂ:%qll WfpRISucRirhRY a8 aRRLANE ag%tntsb y

removi ng the splnnln
in polyurethane fibres which were produced based on polyether diols. The dialkyl

sulphosuccinates which acted as antistatic agents were deposited on the polyurethane

10 fibres as an additive with the preparation here.

The polyurethane fibres were produced from a polyether diol consisting of
polytetrahydrofuran (PTHF) with an average molecular weight (number average) of
2000 g/mole. The diol was capped with methylene-bis(4-phenyl diisocyanate) (MDI)
15  in a molar ratio of 1 to 1.7 and was subsequently subjected to chain extension with a
mixture of ethylenediamine (EDA) and diethylamine (DEA) (ratio by weight: 97:3)

in dimethylacetamide.

Thereafter, master batches 1 and 2 as described in Example 1 above were admixed
20  with the spinning solution. Dimethylacetamide was used instead of Silwet L 7607
in master batch 3. The master batch prepared in this manner was likewise admixed

with the spinning solution.

The final spinning solution was dry-spun through spinnerets, in a spinning apparatus
25  which was typical of those employed for a dry spinning process, to form filaments
with a titre of 11 dtex, wherein four individual filaments were combined in each
case to form coalescing filament threads. The fibre preparation, which consisted of

the preparation oils listed in Table 3, was deposited via a preparation roller,



" 25'a precipitation bath, and preparing and taking up the threads,
characterised in that a preparation oil containing from0.02 to 15 9% Byul 2002
weight, particularly 0.05 to 5 % by weight, nost preferably 0.1 to 3 % by
wei ght of a dial kyl sul phosucci nate corresponding 30 to general formula (1)
2 9J1JL 2002 -31 R OOC-CH SO3 M+ (1), R200C-CH2 5 wherein R, and Rz,

I ndependent | y Jof Aed?c$Plot her and identically or differently, represent
hydrogen or an al kyl group conprising 10 1 to 30 carbon atons) and .
preferably represent an alkyl group conpriging 4 to 18 carbon atons, and Mt
Is a cation of the series H+, Li+) Na+, K+ or NH4+) 15 is applied as an

t I t i dif I th
o cparat i on | ORRIFBH 50y RERRD: RanCERaskFiG Hapest Gros weiad of U palpuregagy 7,
characterised fige! 154 g&lgﬁrd&iﬁl@fﬂb?é WO sblskqueRtTP tdieh P at 8Sal! G868 m/min,

sul phosuccinate is th ntistatic 20 conpOsition according to claim 2.
AF(2. A2. AL Aa . AY2. A .AUY.AS. Al.A . A Ay2. Ay.ASI.A . A .A[.A A2 A B A9. A3 A

@ ALAS LAY Athe amofr\x%g{ otA giEIk@\l gquf)l)%’o%uccina%és which were added to the preparation oil for
5 polyurethane fibres based on polyether diols, and the resulting volume resistance of

the polyurethane fibres after finishing with various preparation oils, are given in

Table 3. It is evident that the volume resistance of polyurethane fibres after a

finishing operation with a silicone oil is relatively high, and no antistatic effect is

thus associated therewith. This also applies to the preparation oil Silicone Y 7769,

10  which contains a proportion of 10 % by weight of polyamylsiloxane. Even the

addition of small amounts of dialkyl sulphosuccinates to the preparation oils resulted

in each case in a considerable reduction in the volume resistance of the polyurethane

fibres. The effectiveness of dialkyl sulphosuccinate as an antistatic agent was

thereby verified.

15
Table 3:
Experiment [Composition of the preparation/% by weighgVolume resistance
(10" ohm)
silicone oil % [paraffin lsodium dioctyl | 100 V* {1000 V*
sulphosuccinate
3a 100** 0 0 4 4
3b 03.5%** 6" 0.5 1.6 1.5
3c 92 ** 6" 2 1 1.2
3d 100** 0 0 . 3.5 3.2
Be 89.5%* 107 0.5 3 3
3f 78+ RO* 2 2.5 2

* DC measuring voltage;
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molar ratio of 1 to 1.85 and was subsequently subjected to chain extension with a

mixture of ethylenediamine (EDA) and diethylamine (DEA) (ratio by weight: 98:2)
20  in dimethylacetamide.

Thereafter, master batches 1 and 2 as described in Example 1 above were admixed
with the spinning solution. Dimethylacetamide was used instead of Silwet L. 7607
in master batch 3. The master batch prepared in this manner was likewise admixed

25  with the spinning solution.

The final spinning solution was dry-spun by a dry spinning process, as described in
Example 3. The polyurethane fibre was subsequently taken up at a rate of 800

m/min.
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thus associated therewith. This also applies to the preparation oil Silicone Y 7769,
which contains a proportion of 10 % by weight of polyamylsiloxane. Even the
addition of small amounts of dialkyl sulphosuccinates to the preparation oils resulted
in each case in a considerable reduction in the volume resistance of the polyurethane

10  fibres. The effectiveness of dialkyl sulphosuccinate as an antistatic agent was

thereby verified again.

Table 4:
Experiment [Composition of the preparation/% by weightVolume resistance
(10" ohm)
silicone oil % [paraffin sodium dioctyl 100 v* 1000 V*
isulphosuccinate
da 100%* 0 0 9 9.5
4b 03.5%* 6" 0.5 5 5
dc 02 ** 6" 2 4 4
4d 100** 0 0 3.8 3.6
de 89.5** 10" 0.5 2.7 2.7
4 f 78+ O* " 1.7 1.7

15
* DC measuring voltage;
ok Silicone Y 7769. A product of OSI Specialties;
+ BP Enerpar M 2520. A product of BP Oil;
++4 Baysilone oil M20. A product of Bayer AG
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A) from 99.98 to 65% by weight of a polyurethane comprising.
at least 58% by weight of segmented polyurethane for fibers.

10 B) from 0.02 to 15 % by weight, particularly 0.05 to 5 % by weight,
most preferably 0.1 to 3 % by weight, of a dialkyl sulphosuccinate

corresponding to general formula (1)

R,00C-CH-SO,M* (1),

15 |
R,00C-CH,

wherein

20 R,and R,, independently of each other and identically or
differently, represent hydrogen or an alkyl group
comprising 1 to 30 carbon atoms, and preferably
represent an alkyl group comprising 4 to 18 carbon
atoms, and

25

M* s a cation of the series H*, Li*, Na*, K™ or NH,*,

and
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10 RIOOC-CI‘H-SO;M+ 1),
R,00C-CH,

wherein
15
R,and R,, independently of each other and identically or
differently, represent hydrogen or an alkyl group
comprising 1 to 30 carbon atoms, and preferably
represent an alkyl group comprising 4 to 18 carbon

20 atoms, and

M*  is a cation of the series H*, Li*, Na*, K* or NH,*, and

E) from 85 to 99.98 % by weight, particularly 95 to 99.95 % by weight,
25 most preferably 97 to 99.9 % by weight, of a

polyalkylsiloxane and/or alkoxylated polyalkylsiloxane, particularly a

polydimethylsiloxane and/or an ethoxylated polydimethylsiloxane

with a viscosity of 2 to 100 mPa.s (at 25°C), particularly 2.5 to 50
30 mPa.s (at 25°C), most preferably 2.5 to 30 mPa.s (at 25°C),
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3. Polyurethane fibres which are finished to render them antistatic, and which

are based on a thermoplastic polyurethane or on a polymer comprising at

10 least 85 % by weight of segmented polyurethane containing

from 0.02 to 15 % by weight, particularly 0.05 to 5 % by weight, most
preferably 0.1 to 3 % by weight, of a dialkyl sulphosuccinate corresponding

to general formula (1)

15
RIOOC-CIZH-SO:;M+ ),
R,00C-CH,

, 20 wherein
R,and R;, independently of each other and identically or

differently, represent hydrogen or an alkyl group comprising
1 to 30 carbon atoms, and preferably represent an alkyl group

25 comprising 4 to 18 carbon atoms, and

M* s a cation of the series H*, Li*, Na*, K* or NH,*,

which in particular is finely dispersed and is distributed inside the fibre

30 and/or on the fibre surface.
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threads, characterised in that

from 0.02 to 15 % by weight, particularly 0.05 to 5 % by weight, most
preferably 0.1 to 3 % by weight, of a dialkyl sulphosuccinate corresponding

10 to general formula (1)
RIOOC-CllH-SOJ‘M+ 1),
R,00C-CH,
15
wherein

R,and R,, independently of each other and identically or
differently, represent hydrogen or an alkyl group comprising
| 20 1 to 30 carbon atoms, and preferably represent an alkyl group

comprising 4 to 18 carbon atoms, and

M*  is a cation of the series H*, Li*, Na*, K* or NH,*,

25 is admixed with the polyurethane melt before spinning the melt to form

polyurethane fibres.

5. A method of producing polyurethane fibres, which are finished to render them
antistatic, by the dry spinning or wet spinning process, by producing the

30 spinning solution, spinning the spinning solution using a spinneret, forming
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threads below a spinneret by removing the spinning solution by drying or in
a precipitation bath, and preparing and taking up the threads, characterised
in that

5 from 0.02 to 15 % by weight, particularly 0.05 to 5 % by weight, most
preferably 0.1 to 3 % by weight of a dialkyl sulphosuccinate corresponding

to general formula (1)

R,00C-CH-SO, M* D,
10 I
R,00C-CH,

wherein

15 R,and R,, independently of each other and identically or
differently, represent hydrogen or an alkyl group comprising
1 to 30 carbon atoms, and preferably represent an alkyl group

comprising 4 to 18 carbon atoms, and
20 M* s a cation of the series H*, Li*, Na*, K* or NH,*,

is admixed with the polyurethane solution before spinning the solution to

form polyurethane fibres.

25 6. A method of producing polyurethane fibres, which are finished to render them
antistatic, by the melt spinning process, by producing the spinning melt,
spinning the melt, forming threads below a spinneret by cooling the threads,
optionally stretching the threads formed, and preparing and taking up the
threads, characterised in that a preparation oil containing

30
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15 is applied as an external coating to the spun, solidified polyurethane fibres at

a preparation location.

8. A method according to either one of claims 6 or 7, characterised in that the
preparation oil comprising the dialkyl sulphosuccinate is the antistatic

20 composition according to claim 2.



