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elastane fibres finished to render them antistatic This invention relates
to polyurethane compositions, and relates in particular to elastic
polyurethane fibres resulting therefrom, which contain a dialkyl 5
sulphosuccinate as an additive and/or which are finished with a mixture
comprising a polydialkylsiloxane, a dialkyl sulphosuccinate and optionally
a mineral oil. As a result of this addition or of the preparation of the
polyurethane composition or of the elastic polyurethane fibres with dialkyl
sulphosuccinate, electrostatic charging of the polymer, such as that which
occurs during the processing of warp-knitted fabric 10 made of polyurethane
fibres for example, is suppressed. In extreme cases, electrostatic 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
invention includes staple fibres and continuous filaments which can be
produced by 15 spinning processes, the principles of which are known, such
as the dry spinning process, the wet spinning process or the melt spinning
process. These spinning processes are described, for example, in
PolyurethanElastomerfasern, 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    2 9 J U l 2002 -2 rate of processing in the
warp-knitting process can result in the twisting of the warp fibres, due to
which the processing procedure is significantly impaired. This can
ultimately result in the stoppage of machinery. 5 One cause of problems
during the processing of warp-knitted fabrics is the electrostatic charging
of the fibre material. In some cases, this can even result in sparks flying
due to intense electric discharge phenomena. From a practical point of
view, these problems during the processing of warp-knitted fabrics are
unacceptable, since they necessitate an unwanted reduction in processing
speed or a 



10 costly installation of spray bars on the processing machines in order to
dissipate the electrical charge. One solution to the problem of
electrostatic charging during the processing of polyurethane fibres is
described in Japanese Patent Application JP 9-49 167. This 15 patent
discloses finishing compositions (preparations) which contain a mixture of
salts of alkanol-ammonium- and alkali metal-phosphoric acid esters as
additives which are necessary for imparting antistatic properties to the
fibres. The disadvantage of the mixture of salts of phosphoric acid esters
which is described in this document is the limited solubility of these
salts in the preparation oil, which 20 consists of a mixture of
polydimethylsiloxanes and mineral oils. Due to this, a special and
technically expensive preparation technique is necessary for the 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.   A 2 9 JUl 2002 -3 US 32 96 063 describes the use of a
preparation for the protection of polyurethane fibres from electrostatic
charging, which consists of a mixture of low-viscosity
polydimethylsiloxanes or mineral oils and polyamylsiloxane. However, the 5
preparation system described has the disadvantage that the protection from
electrostatic charging is not satisfactory. US 42 96 174 and US 51 35 575
describe 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 sulphosuccinate is
known from EP 493 766 A1. 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.   r r r 2 9 J U l 2002 -4 The underlying
object of the present invention is to provide a polyurethane fibre, the
antistatic properties of which are improved compared with known
polyurethane fibres. Improving the antistatic properties should result,
during the processing of warp-knitted fabrics which are used for the
production of foundation garments or 5 swimwear, in the processing
procedure not being impaired due to electrostatic charging. This object is
achieved according to the invention by adding an effective amount of a
dialkyl sulphosuccinate) as a substance having an antistatic effect, to the
10 polyurethane composition, and/or by depositing this substance in a
suitable form as an external preparation 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-CH-S03 M+ (1), 25 R200C-CHZ wherein R, and RZ, independently of each
other and identically or   . 2 9 J U l 2002 -s 



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 s M+ is H+, Li+, Na+, K+ or NH4+, and C) from 0 to 20 % by
weight, particularly 0 to is % by weight, of additive 10 substances. Due to
the improvement in the electrostatic behaviour of the polyurethane fibres,
an improvement can be achieved in the processing of the fibres by, for
example, the warp-knitted fabric procedure. is 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 8s % by weight of segmented polyurethane
containing 20 from 0.02 to 1s % by weight, particularly 0.0s to s % by
weight) most preferably 0.1 to 3 % by weight of a dialkyl sulphosuccinate
corresponding to general formula (1) R,OOC-CH-S03 M+ (1), 2s R200C-CHZ
wherein 30 R, and R2, independently of each other and identically or   ' 2
s ~u~ Zoa2 -6 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 5 M+ is H+, Li+, Na+, K+ or NH4+, wherein in
particular the dialkyl sulphosuccinate is finely dispersed in the fibre
and/or and is distributed on the fibre surface. 10 Diallryl
sulphosuccinates can be prepared as described in the literature by C. R.
Carly, Ind. Eng. Chem., Vol. 31, page 45, 1939. The dialkyl
sulphosuccinates which are particularly preferred are sodium diisobutyl
sulphosuccinate, sodium dioctylsulphosuccinate, sodium
dihexylsulphosuccinate, 15 sodium diamylsulphosuccinate and sodium
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   2 9 J U l 2002  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 mixed with the
polymer solution or injected into the latter upstream of the fibre
spinnerets. The dialkyl sulphosuccinates can also of course be added
separately to the polymer 5 (spinning) solution, as a wax or as a solution
or slurry in a suitable medium. Moreover, the dialkyl sulphosuccinates can
be added in the form of the aforementioned formulations during the
customary production of polyurethane. The dialkyl sulphosuccinates can also
be deposited 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)
2 9 J U l 2002 _g_ R,OOC-CH-S03 M+ (1), RZOOC-CH2 5 wherein 



R, and RZ, independently of each other and identically or differently,
represent hydrogen or an alkyl group comprising 10 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 NH4+, 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 25C),
particularly 2.5 to 50 mPa.s (at 25C), most preferably 2.5 to 30 mPa.s (at
25C), or a mineral oil with a viscosity of 2 to 2500 mPa.s (at 25C), 25
particularly of 2.5 to 2000 mPa. s (at 25C), most preferably 3 to 1500 mPa.
s (at 25C), or an arbitrary mixture of the mineral oil and
polyalkylsiloxane cited under 30 E).   2 9 JUl 2002 -9 In addition, dialkyl
sulphosuccinates can also be added in the form of preparations which are
customary for the finishing of polyurethane fibres and which apart from
polydialkylsiloxanes and mineral oils contain other adjuvant substances)
for example 5 metal salts of fatty acids, e.g. Mg, Ca, Zn or A1 salts of
stearic acid, oleic acid or palmitic acid, modified polyorganosiloxanes,
e.g. branched or crosslinked polyorganosiloxanes, esters of fatty acids or
other emulsifiers. The preparations may also exist in the form of
dispersions, e.g. in combination with salts of fatty acids. Due to the good
solubility of the dialkyl sulphosuccinates in 10 polydialkylsiloxanes,
optionally with the addition of mineral oils here, the deposition of these
preparations is not altered when improving the electrostatic properties of
polyurethane fibres ) and can be effected by means of the existing
preparation technique. 15 The polyurethane compositions according to the
invention, or polyurethane fibres which can be produced therefrom, may
contain, as additive substances C) for various purposes, substances such as
matting agents, fillers, antioxidants, colorants, pigments, mordants, and
stabilisers against the effects of heat, light, UV radiation and steam. In
particular) these additive substances are added in metered amounts so 20
that they do not have an effect which acts in opposition to the dialkyl
sulphosuccinate which is incorporated as an internal additive or which is
deposited 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.   . 2 9 J U L 2002 -10  Said additives are employed in
metered amounts so that that they do not have an effect which acts in
opposition to the dialkyl sulphosuccinate which is incorporated as an
internal additive or which is deposited externally with the preparation. 5
In addition to being processed to form fibres, the polyurethanes which are
finished with dialkyl sulphosuccinate to render them antistatic can also be
used for the production of mouldings, films, elastomers) foaming agents)
etc. 10 The present invention further relates to a method of producing
polyurethane fibres, which are finished to render them antistatic, by the
melt spinning, dry spinning or wet spinning process, particularly by the
dry spinning or wet spinning process, which is 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 15 corresponding to
general formula (1) R,OOC-CH-S03 M+ (1), R200C-CHZ 20 wherein R, and R2,
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 NH4+,   2 9 J U L 2002 -11 



is admixed with the polyurethane melt or polyurethane solution,
particularly the polyurethane solution, before spinning the melt or
solution to form polyurethane fibres. 5 If less than 0.02 % by weight of
the diallryl sulphosuccinate is distributed within the filament or on the
filament surface, the reduction in electrostatic charging is not always
satisfactory. The incorporation of more than 15 % by weight of dialkyl
sulphosuccinate inside the filament can result in disadvantageous physical
properties of the fibres and is therefore not recommended. 10 Apart from
the incorporation of dialkyl sulphosuccinates in the polyurethane fibres by
introducing them into the polyurethane composition, the dialkyl
sulphosuccinates can also be deposited externally, in combination with the
preparation for example, in order to improve the electrostatic behaviour of
the polyurethane fibres. 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 diallryl sulphosuccinate corresponding to general formula (1) 25
R,OOC-CH-S03 M+ (1), R200C-CHZ wherein 30   - ~ z s ~u~ zoo2 -12 R, and RZ,
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 5 M+ is H+,
Li+, Na+, K+ or NH4+, 



is applied as an external coating to the spun, solidified polyurethane
fibres at a preparation location. 10 The antistatic composition according
to the invention is prepared, for example by the addition and dissolution
of an effective amount of the dialkyl sulphosuccinate, namely an amount of
0.02 % by weight to 15 % by weight, preferably an amount of 0.05 % by
weight to 5 % by weight, and most preferably 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 (25C), preferably with a viscosity of 2.5 to 50 mPas (25C), and
most preferably with a viscosity of 2.5 to 30 mPas (25C). 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 (25C), preferably with a viscosity of 2.5 to
2000 mPas (25C), and most preferably with a viscosity of 3 to 1500 mPas
(25C), 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   2 9 JUL 2002 -13 weight, with respect to
the weight of the preparation. The mineral oil is further characterised by
a density of 805 to 910 kg/m' (15C) and a viscosity-density constant (VDC),
as determined according to DIN 51 378), of 0.770 to 0.825. 5 The
preparation is deposited in an amount of 1 to 15 % by weight, preferably in
an amount of 2 to 10 % by weight, and most preferably in an amount of 3 to
8 % by weight, with respect to the weight of the fibres. The polyurethane
fibres according to the invention consist of segmented 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   2 9 ,1 U L 200Z -14 alkanol
ammonium salts or alkaline earth halides, having to be added. They can be
processed with the preparation as an external coating by known preparation
techniques, for example by means of preparation rollers, fibre guides or by
spraying. Dialkyl sulphosuccinates contain no heavy metals and are harmless
from a 5 toxicological and eco-toxicological point of view) and are
therefore preferentially suitable. No waste water with a high salt content,
which could reduce or even destroy the mode of action of a biologically
operating sewage treatment installation, is produced during further
processing, e.g. during dyeing. 10 As shown in the examples given below, a
further result of the incorporation and/or 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
according ~ 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   2 9 JUL 2002 -15 or from copolymers of this group. Moreover)
the polyurethane is based in particular on organic diisocyanates and a
chain extension agent comprising a plurality of active hydrogen atoms, such
as di- and polyols, di- and polyamines, hydroxylamines) hydrazines,
polyhydrazides, polysemicarbazides, water or a mixture of these 5
components. Examples of diols include ethylene glycol, 1,2-propanediol,
butanediol 



or hexanediol. Examples of diamines include ethylenediamine)
1,2-propanediamine, 2-methyl-1, S-diaminopentane, 1, 3-diaminocyclohexane,
1-methyl-2,4-diaminocyclohexane or 1,2-diaminocyclohexane. 10 The dialkyl
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.   Z 9 J U l
2002 -16 The test procedure described below was used for measuring the
electrical properties of the polymers. The change in electrical
conductivity of the polyurethane compositions was 5 determined by measuring
the volume resistance as described in DIN 54 345. 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.   2 9 J U l 2002 -17 This
example demonstrates the effectiveness of dialkyl sulphosuccinates as an
antistatic agent in polyurethane compositions which were produced based on
5 polyether diols. The diallryl sulphosuccinates which acted as antistatic
agents were added to the polyurethane composition as an internal additive
here. The polyurethane composition was produced from a polyether diol
consisting of polytetrahydrofuran (PTH~ with an average molecular weight of
2000 g/mole. The 10 molecular weight is given as the number average
molecular weight. The diol was capped with
methylene-bis(4-phenyl-diisocyanate) (MDI) in a molar ratio of 1 to 1.8 and
was subsequently subjected to chain extension with a mixture of
ethylenediamine (EDA) and diethylamine (DEA) in a ratio by weight of 97:3
in dimethylacetamide. ('The ratio of the amount of chain extenders and
chain 15 terminators to unreacted isocyanate in the prepolymer was 1.075 in
all the examples). 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-ten.-butyl-3-hydroxy-2,5-dimethylbenzyl)-1,3,5triazine-2,4,6-
(1H,3H,SH)-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   z s ~ a ~ zooz - is  spinning
solution, such that the resulting titanium dioxide content of the final
spinning solution was 0.05 % by weight with respect to the
polyurethane-urea polymer. 



5 A third master batch was then admixed with this polyurethane composition.
This third batch consisted of 5.5 % by weight Silwet L 7607 (a
polyalkoxy-modified polydimethylsiloxane; viscosity: 50 mPas (at 25C),
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 100C 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 effectiveness of this substance as an antistatic agent is thus
verified. By adding larger amounts of the antistatic agent to the
polyurethane composition the volume   2 9 J U L 200Z -19 resistance was
further reduced and the effectiveness of the additive as an antistatic
agent was thus increased. Table 1: 5 



xperimentialkyl succinateContent ofolume resistanceialkyl succinate109
ohm)in film[DC measuring voltage: 100 V]( % by weight)aodium
dioctyl.3ulphosuccinatebodium dioctyl.1.45ulphosuccinatelcodium
dioctyl.3.16ulphosuccinateldodium dioctyl1.12ulphosuccinate 10 This example
shows the effectiveness of diallryl sulphosuccinates as antistatic agents
in polyurethane compositions which are produced based on polyester diols.
The diallryl 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
2 9 J U L 200Z -20 by weight adipic acid with an average molecular weight
(number average) of 2000 g/mole. The diol was capped with
methylene-bis(4-phenyl diisocyanate) (MD17 in a 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) 5 in
dimethylacetamide. The addition of master batches and the production of
films were effected in the same manner as described in Example 1 above. 10
The amounts of diallryl 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 diallryl
sulphosuccinates as antistatic agents is significantly increased compared
with that of phosphoric acid esters. Table 2: 



20 xperimentiallryl succinateContent in filmolume resistance (10y ohm)% by
weight)100 V**aodium dioctyl10ulphosuccinatebodium
dioctyl1.9ulphosuccinatechosphoric acid1.2(comparison)ster*   2 9 J U L
2002 -21 * Preparation DEZ 2; a product of Bayer AG ** DC measuring voltage
5 Exam 1=n a 3: This example shows the effectiveness of dialkyl
sulphosuccinates as antistatic agents 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) (MDn 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,   2 9 J U L
2002 -22 wherein 4 % by weight was deposited with respect to the weight of
the polyurethane 



fibre. The polyurethane fibre was subsequently taken up at a rate of 800
m/min. The amounts of dialkyl sulphosuccinates 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: xperimentComposition of the preparation/ % by
weigh  ilicone oil % araffin odium dioctyl ulphosuccinateolume resistance
(10" ohm) 100 V* 1000
V*a100**b3.5**+.51.61.5c2**+11.2d100++.5.2a89.5++10+.5f8++0+.5 * DC
measuring voltage;   Z s ~u~ zooz - 23  ** Silicone Y 7769. A product of
OSI Specialties; + BP Enerpar M 2520. A product of BP Oil; 



+ + Baysilone oil M20. A product of Bayer AG 5 This example shows the
effectiveness of dialkyl sulphosuccinates as antistatic agents in
polyurethane fibres which were produced based on polyester diols. The
dialkyl 10 sulphosuccinates which acted as antistatic agents were deposited
on the polyurethane fibres as an additive with the preparation here, as in
Example 3. The polyurethane fibres were produced from a polyester diol
consisting of 30.5 15 by weight 1,6-hexanediol) 14.5 % by weight neopentyl
glycol and 55.0 % by weight adipic acid with an average molecular weight
(number average) of 2000 g/mole. The diol was capped with
methylene-bis(4-phenyl diisocyanate) (MDI) in a 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.   2 9 J U L 2002 -24 The amounts of dialkyl
sulphosuccinates which were added to the preparation oil for polyurethane
fibres based on polyester diols, and the resulting volume resistance of the
polyurethane fibres after finishing with various preparation oils, are
given in Table 4. It is evident that the volume resistance of polyurethane
fibres after a 5 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, 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: xperimentComposition of the
preparation/% by weigh  ilicone oil % araffm odium dioctyl
ulphosuccinateolume resistance (10`` ohm) 100 V* 1000
V*a100**.5b3.5**+.5c2**d100++.8.6a9.5++10+.5.7.7f8++0+1.71.7 15 



* DC measuring voltage; ** Silicone Y 7769. A product of OSI Specialties; +
BP Enerpar M 2520. A product of BP Oil; + + Baysilone oil M20. A product of
Bayer AG   2 9 J U L 2002 -25 1. A polyurethane composition which exhibits
improved antistatic behaviour, 5 characterised in that it comprises A) from
99.98 to 65fo by weight of a polyurethane comprising:. at least 58% by
weight of segmented poiyurethane 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,OOC-CH-S03 M+ (1), 15 RZOOC-CHI 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+ is a cation of the series
H+, Li+, Na+, K+ or NH4+, and   2 9 J U L 2002 -26 C) from 0 to 20 % by
weight) particularly 0 to 15 % by weight) of additive substances. 2. An
antistatic composition containing at least 5 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)
10 R, OOC-CH-S03'M+ ( 1 ), RZOOC-CH2 wherein 15 



R, and R2, 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 NH4+) 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
25C), particularly 2.5 to 50 30 mPa.s (at 25C), most preferably 2.5 to 30
mPa.s (at 25C),   -27 2 9 J U L 2002 or a mineral oil with a viscosity of 2
to 2500 mPa.s (at 25C), particularly 2.5 to 2000 mPa.s (at 25C), most
preferably 3 to 1500 mPa.s (at 25C), 5 or an arbitrary mixture of said
mineral oil and polyalkylsiloxane. 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
diallryl sulphosuccinate corresponding to general formula (1) 15
R100C-CH-S03 M+ (1), R200C-CHI 20 wherein R, and R2, 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+ is a cation of the series H+, Li+,
Na+) K+ or NH4+, which in particular is finely dispersed and is distributed
inside the fibre 30 and/or on the fibre surface.   2 9 J U L 2002 -28 



4. 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, 5 optionally stretching the threads formed, and preparing and
taking up the threads, characterised in that from 0.02 to 15 % by weight,
particularly 0.05 to 5 %a by weight) most preferably 0.1 to 3 % by weight,
of a dialkyl sulphosuccinate corresponding 10 to general formula (1)
R,OOC-CH-SO; M+ (1)) R~OOC-CH3 15 wherein R, and RZ, 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 NH4+, 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   2 9 J U L 2002 -29
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 (I) ` R,OOC-CH-S03 M+ (1),
10 R2OOC-CH2 wherein 15 R, and R2, 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+ is a cation of the series H+,
Li+) Na+, K+ or NH4+, 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   2 9
J U l 200't -30 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 (I) 5 R,OOC-CH-S03 M+ (1), RZOOC-CH2
wherein 10 R, and R2, 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 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 preparation location. 20 7. A method of producing polyurethane fibres,
which are finished to render them antistatic, by the dry spinning or wet
spinning process ) by producing the spinning solution) spinning the
spinning solution using a spinneret) forming threads below a spinneret by
removing the spinning solution by drying or in 



25 a precipitation bath, and preparing and taking up the threads,
characterised in that a preparation oiI 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 30 to general formula (1)
2 9 J lJ L Z002 -31 R,OOC-CH-S03 M+ (1), R200C-CH2 5 wherein R, and R2,
independently of each other and identically or differently, represent
hydrogen or an alkyl group comprising 10 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 NH4+) 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.
.AF(2.A2.A.Aa .AY2.A .AuY.AS.Al.A .A.Ay2.Ay.ASl.A .A,.A{.A.A 2.A,B.A9.A3.A
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;(~ytoid_ZU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a
U]c^a]c(a!H9uZLOYRDfn{vqlgb]X]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!`
!!"J#b#l#t####O$g$$%%%}&&'k''%()-).))a+,}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!,.../'////0
00011122253333346.77%8z88m99:}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!:';_;p;u;
v;
;j<l<=Q=?;?>?F??@#@F@U@Z@@@A^ABBCCDDKEEE}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!EEEEEE#FhFFFFF8GNGQGHHIIJnJKKOM\MaMLNN"OQ,S]UmUrU}xsnid_Z]c]]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
(a]ca]ca]ca!rUVWRWWW9XYY&[{[[\k\\^^!^d__}`uaab2bbccccdbdsdd}xsnid_Z]c]]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca!dddeeefCgghh*ij,j1jj!kek9mmmmoo'pqq%qvqqqrYss}xsnid_Z]c
]]ca]ca]ca]ca]ca]ca]ca]c(a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca!ss
ttttufuxuuvUvvwUwwxxxkxxxxyyzzz{{{{M|||}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
|}\}}}'~~~~ p-/=9m
&#1|wrmhc^Y]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!,)~%{
}xsnid_Z]c]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c(a]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!,=iNP!Drt7:Y}xsnid_Z]c]]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca!YdD{P"*d>7?
R,v}xsnid_Z]c]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!)TloAoE}xsnid_Z]c]]]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca!mO}[9!9 &10%&'()-f!9 &10%&'()-f!9 &10%&'()-f Pt10%&'()-yt10%&'()-y
%F*10%`$`$&'()-OKgy~_@!,,10%&'()-s*#10%&'()-&' 10%&'()- If "10%v&'()-Z!If
"10%&'()-Z 10%&'()-y     uj_@!10%<&'()-G 10 10 10996 10%&'()-Z!f2-#10%
&'()-&F1 10%&'()-&/ 10%0&'()-   kdEj_@!Y@"10%<&'()-& 10%<&'()-99 10%<&'()-&
10%<&'()-S10%<&'()-L'y10%<&'()--   ;(^?j_@!"#10%<&'()-`!\"#10%P<P<&'()-`L
10%<&'()-Ls10%<&'()-#10%<&'()-!I#10%=<=<&'()-(lrP1L'y10%O&'()-!10%OO&'()-4 



10_<_< 10_<_<
10_<_<!k,,%10%_<_<&'()-g,,%10%&'()-g!S,,%10%GG&'()-gH9aBrP1L'y10F"10%O&'()-
F!NF"10%UOUO&'()-F`10%O&'()-3@"10%O&'()-&
10%O&'()-ZsS10%O&'()-9uZ^<rP1L'!f'"10%mOmO&'()-!a'"10%hOhO&'()-&l%
10%O&'()-!I""10%POPO&'()-& 10%O&'()-f&L10%O&'()-ZLaVK@L'! 10O 10O
10OL710%O&'()-L96z 10%O&'()-L4g 10%O&'()-!\ 1"10%OO&'()-9-
10%O&'()-O~_@VK@L'!FS"10%O&'()-&  10%O&'()-S10%O&'()-!$Y(10%#O#O&'()-
9`Y(10%@]@&'()-
:10%O&'()-9OYR^?VK@L'!3"10%O&'()-!3'10%:O:O&'()-9`10%O&'()-!X"10%OO&'()-9Y
10%O&'()- &10%O&'()-Dfnz[PE: 10O 10O 10O97@10%O&'()-9410%O&'()-!
/10%OO&'()-:!k(#10%OO&'()-Z!&9# 10%OO&'()-`    aBPE: 10L
10%M&'()-&Z10%M&'()-l@10%M&'()- &10%M&'()-Yf10%M&'()-!Y)10%&'()-
!!"J#b#a?PE: 10! 31-10%MM&'()-M!f*"10%&'()-3L# 10%M&'()-Z3"10%M&'()-L,
10%M&'()-G`10%M&'()-b#l#t#######~\= 1f10%O&'()-! )10%OO&'()-@ 10M 10M 10M
910%M&'()-s`610%M&'()-! 31-10%#6#6&'()-M#O$g$$%%%aB~\= 1L 10%O&'()-
!N"10%UOUO&'()-9 10%O&'()-YSG10%O&'()-:10%O&'()- 10%O&'()-%}&&'k''%(}^<~\=
!\F1#10%OO&'()-`/ 10%O&'()- !f*#10%mOmO&'()-L9'10%O&'()-L% 10%O&'()-!D
"10%OO&'()-%())))-).))|*b@ 



!!F"10%bb&'()-`&l  10%b&'()-,10%b&'()-&10%b&'()- 10O 10O 10OsL6
10%O&'()-Z|*a+
,,...wU6b@L-'10%b&'()-!fL*"10%bb&'()-!N!"10%hbhb&'()-!\"10%vbvb&'()-!S"10%b
b&'()-! F"10%bb&'()-`./'///////uV710%O&'()-@&S10%O&'()- 10bb 10bb 10bb!+`6
10%bb&'()-Y210%b&'()-L1 10%b&'()-/0 00L001^?uV7&f10%O&'()- !
f"10%OO&'()-!#f"10%**&'()-&&10%O&'()-lst10%O&'()-s10%O&'()-M11122253}^?uV79
210%O&'()-010%O&'()-9,/10%O&'()- !6##10%=O=O&'()-M!;+##10%BOBO&'()-M@
10%O&'()-5333333334uV4!l "10%OO&'()-G9 10%O&'()-,10%O&'()-&10%O&'()- 10OO
10OO 10OO!;7#10%OO&'()-44%66.77%8}[<uV4!`F%y 10%O&'()-!X!"10%_O_O&'()-L
10%O&'()-!I"10%POPO&'()-`!@"10%GOGO&'()-`l
"10%O&'()-G%8z88m998::^<uV4!!k0%10%rr&'()-G!f0%10%##&'()-G`-10%O&'()-!tL*"1
0%{O{O&'()-`( 10%O&'()-`& 10%O&'()-:';\;];^;_;p;u;v;~_@!!y
10%'o&'()-``S,10%'o&'()-!(10%oo&'()- 10O 10O 10Oss9-10%O&'()-s6 10%O&'()-v;
;j<l<=Q=?dE~_@!!"10%'o&'()-`9YM10%'o&'()-9 10%'o&'()-YSs10%'o&'()-9
10%'o&'()-99 10%'o&'()-?;
?>?F??@#@aB~_@!!2910%'o&'()-!/#10%'o'o&'()-L-@10%'o&'()-L*'10%'o&'()-(10%'o
&'()-%`10%'o&'()-&#@C@D@E@F@U@Z@@@bC!!9 10%O&'()-9F
10%O&'()-`,10%O&'()-f&10%O&'()- 10'o 10'o 



10'o`96f10%'o&'()-@A^ABBCCdEbC!!!10%O&'()-L& 10%O&'()-10%O&'()-9
10%O&'()-Ym"10%O&'()-L g10%O&'()-CDDKEEEEdEbC!!2@10%O&'()-:`S/10%O&'()-`-y
10%O&'()-`+y 10%O&'()-9*10%O&'()-L# 10%O&'()-EEEEEEEE#FbC!!
S10%&'()-Lf-10%&'()-y)10%&'()-  10O 10O
10O`910%O&'()-s710%O&'()-#FhFFFFF8GdEbC!!&Y
10%&'()-&f10%&'()-3S10%&'()-M10%&'()- 10%&'()-L10%&'()-8GNGQGHHIIdEbC!!9'
10%&'()- &# 10%&'()- ""10%&'()-&s 10%&'()-10%&'()-&10%&'()-IJnJKKLLMMMdB4C
10!3L4z#10%&'()-L4z#10%&'()-2"10%&'()-9, 10%&'()-'*#10%&'()-9(
10%&'()-MMNMOM\MaMLNN"OdEC 10!L'10%O&'()-!Yy"10%OO&'()-9
10%O&'()-Gs10%O&'()-(y10%O&'()-  10
10"OOPQR,SSwU3EC!\/"10%cOcO&'()-!kL'"10%rOrO&'()-!aL'"10%hOhO&'()-!\9"10%cO
cO&'()-g!X9"10%_O_O&'()-g!X9"10%OO&'()-gSZU[U\U]UmUrUVWuV7!Y"10%b&'()- 9Y
10%b&'()-s10%b&'()-'S10%b&'()- 10mOmO 10mOmO
10mOmO!f/"10%mOmO&'()-WRWWW9XYYdEuV7!Y"!"10%b&'()-L& 10%b&'()-l"10%b&'()-L
410%b&'()-9y 10%b&'()-9 10%b&'()-Y&[{[[\k\\dEuV7!Y"2"10%b&'()-L0
10%b&'()-3L-T10%b&'()-L+:!10%&'()- L*"10%b&'()-L# 10%b&'()-\^
^^^^!^d__~_@!F@m"10%'o&'()-&  10%'o&'()-`@10%'o&'()-!%*10%"o"o&'()-  10;
10; 10;`Y4f#10%;&'()-_}`uaab2bbaB~_@!Ll% 10%'o&'()- " 10%'o&'()-9f z
10%'o&'()-9 10%'o&'()-!X"10%oo&'()-F& 10%'o&'()-ZbccccdbddE~_@!`4y
10%'o&'()-2"10%'o&'()-Ly/10%'o&'()-L,
10%'o&'()-s*10%'o&'()-L(10%'o&'()-bdpdqdrdsddddeb@!!Ys"10%OO&'()-9l
10%O&'()-s,10%O&'()-',10%O&'()- 



10'o 10'o 10'o`9610%'o&'()-eeefCggha?b@!!X!"10%_O_O&'()-GLS  10%O&'()-L
10%O&'()-!I"10%POPO&'()-lL310%O&'()-L
10%O&'()-hh*ijjjj,j1juV7!`,10%b&'()-'10%b&'()- 10rOrO 10rOrO
10rOrO!k`*"10%rOrO&'()-F`( 10%O&'()-`' 10%O&'()-1jj!kekl9mmzX9uV7!9
10%b&'()-!S#10%mbmb&'()-M!N#10%hbhb&'()-M!F"10% e e&'()-Z!F"10%bb&'()-Z&3
10%b&'()-mmmvnoo'p}^?uV7!2-10%b&'()-L-
10%b&'()-F!aS&"10%{b{b&'()-!aS&"10%{b{b&'()-9# 10%b&'()-`!"10%b&'()-'pq
qqqq%qvqqbC!L` 10%O&'()-L  10%O&'()-sf10%O&'()-9'10%O&'()- 10b 10b 10b`y5
10%b&'()-GqqrYsss tdEbC!L 10%O&'()-L10%O&'()-"10%O&'()-L
10%O&'()-lfm"10%O&'()-Lt10%O&'()- ttttufuxuudEbC!*"10%O&'()-L9'10%O&'()-L%
10%O&'()-L# 10%O&'()-3""10%&'()-Ly  10%O&'()-uvUvvwUwwdEbC!`L6
10%O&'()-`4S#10%(&'()- 3#10%O&'()-`F1 10%O&'()-`-310%O&'()-`,, 10%O&'()-
wwwxxxxkxxbC!910%(&'()-9F  10%(&'()-s10%(&'()-L'10%(&'()-  10O 10O 10O`7
10%O&'()-xxxxxxxdEbC!C@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-yYs
10%(&'()-9``10%(&'()-xxxxxxxxjF,CC@!10%(&'()-y#3z
&!C@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-y#3z &!xxx
yyyyyiO0CC@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-y#3z
&!C@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-yy
y!y#y1y2y5yiJ0CC@!10%(&'(C@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()
-y(#3z &!C@!10%(&'()-y5y6y7yFyGyHyIyKyoK,CC@!10%(&'()-y#3z 



&!C@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-y#3z
&!KyYy\y`yaybyqyryeF,CC@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-y#3z
&!C@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-yrysytywyyyydE,CC@!10%(&'()-yC@!10%
(&'()-yC@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-y#3z
&!C@!10%(&'()-yyyyyyyyyoK,CC@!10%(&'()-y#3z
&!C@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-y#3z
&!yyyyyyyyeF,CC@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-y#3z
&!C@!10%(&'()-yC@!10%(&'()-yC@!10%(&'()-yyyyyyzzfE,CC@!10%(&'()-y
s410%d$&'()-  `/ 10%d$&'()-Z   -10%d$&'()-C@!10%(&'()-y#3z
&!C@!10%(&'()-yzz{{{{{{{vU4C@  L  10%x$&'()- 0  f-10%x$&'()-0
',10%x$&'()-010d$10d$10d$)  s7 10%d$&'()-  3L610%d$&'()-{M|||}\}}|[:vU4C@
`l10%x$&'()-   ` 10%x$&'()-   lfZ 10%x$&'()-  L 10%x$&'()-)  L  10%x$&'()-
LL 10%x$&'()-}}'~~~~ p|[:vU4C@      ""10%x$&'()-   `y  10%x$&'()-   `
10%x$&'()-  s 10%x$&'()-)  `s 10%x$&'()-   "10%x$&'()-p|\<vU4C@
-!10%x$&'()- -!10%x$&'()-   * 10%x$&'()-  s(`10%x$&'()-)  s%y10%x$&'()-  s#
10%x$&'()- ;<=>KcCvU4C@   -!10%x$&'()- -!10%x$&'()- -!10%x$&'()- -#3g
"!-!10%x$&'()- -!10%x$&'()- KSTVdehcCvU4C@   -!10%x$&'()- -!10%x$&'()-
-!10%x$&'()- -!10%x$&'()- #3g "!-!10%x$&'()- 



hijyz{|hDvU4C@   #3g "!-!10%x$&'()- -!10%x$&'()- -!10%x$&'()- -!10%x$&'()-
#3g "!|~[?vU4C@   -!10%x$&'()- #3g "!(-!10%x$&'()- -!10%x$&'()-
-!10%x$&'()- -!10%x$&'()- cCvU4C@   -!10%x$&'()- -!10%x$&'()- #3g
"!-!10%x$&'()- -!10%x$&'()- -!10%x$&'()- _CvU4C@   -!10%x$&'()-
-!10%x$&'()- -!10%x$&'()- #3g "!-!10%x$&'()- -!10%x$&'()- ~\;C@
`,10%l)l&'()-!,`*10%_*)_*)&'()-10x$-10x$10x$-!10%x$&'()- #3g 



"!-!10%x$&'()- -=9mW|[:~\;C@   _#10%)&'()- l-10%l)l&'()- &S 10%l)l&'()-Y
F10%l)l&'()-- 9 g10%l)l&'()- 910%l)l&'()-W &|[:~\;C@   9-3 10%l)l&'()-
|(#10%)&'()-F f(#10%l)l&'()-F 93%g10%l)l&'()-- 9y# 10%l)l&'()-
#10%l)l&'()-&#vU4C@ f-10%$&'()- '10%$&'()-10l)l10l)l10l)l 95 10%l)l&'()--
r0%10%)&'()-3 \0%10%l&l&'()-31,|[:vU4C@  s 10%$&'()- s 10%$&'()-
f"10%$&'()- s 10%$&'()-- sL10%$&'()- s  10%$&'()-)~%{|[:vU4C@  z 10%$&'()-
s, 10%$&'()- ss 10%$&'()- 3"10%$&'()-- s 10%$&'()- sl 10%$&'()-}]AvU4C@
':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@ s#`10%$&'()-- 33"10%$&'()- s
s10%$&'()-CRSTeogGvU4C@
':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&'(
)-@o~sS7vU4C@
':!10%$&'()-@'':!10%$&'()-@':!10%$&'()-@/K?8!':!10%$&'()-@':!10%$&'()-@|\<v
U4C@
':!10%$&'()-@':!10%$&'()-@/K?8!':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@O3vU4
C@':!10%$&'()-@/K?8!':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@c3v
U4C@/K?8!':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@l
LvU4C@/K?8!':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&'()-
@':!10%$&'()-@tT8vU4C@/':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@
':!10%$&'()-@'/K?8!tT8vU4C@/':!10%$&'()-@':!10%$&'()-@':!10%$&'()-@':!10%$&
'()-@/K?8!':!10%$&'()-@xWJ=010$10$10$ 3
:10%$&'()-':!10%$&'()-@@/K?8!8':!10%$&'()-@':!10%$&'()-@rH|[:J=010$ 3
"10%f%f&'()-Y 3s10%%&'()- 3l 10%$&'()-G 3l 10%%&'()-G 3,10%%&'()-
33(@10%%&'()-H1|[:J=010$ 33210%%&'()- 3- 10%%&'()-Z 3 @ "10%%&'()-   @
"10%t#t&'()-  3s910%%&'()- 33 "10%%&'()-YvU41 3L  10%'%%'&'()-
3f-10%'%%'&'()- 3'10%'%%'&'()-10%10%10% 3`910%%&'()- 36 10%%&'()-
JK}]AvU41 3L `"H!10%'%%'&'()-;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;
3`L10%'%%'&'()- S"10%%%&'()- S"10%z%%z&'()-Kn}~gGvU41 3L ``"H!10%'%%'&'()-;
`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;3`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;
`"H!10%'%%'&'()-;sS7vU41 `"H!10%'%%'&'()-;"`"H!10%'%%'&'()-;
`"H!10%'%%'&'()-;/KDG!`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;x\<vU41
`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;/KDG!`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;
`"H!10%'%%'&'()-;W7vU41 `"H!10%'%%'&'()-;/KDG!G`"H!10%'%%'&'()-;
`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;o?vU41
/KDG!`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;
`"H!10%'%%'&'()-;gGvU41 /K`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;
`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;
tT4vU41`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;
`"H!10%'%%'&'()-;%/KDG!sS7vU41`"H!10%'%%'&'()-;
;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;`"H!10%'%%'&'()-;/KDG!G`"H!10%'%%'&'()-;
,tS2vU4 510%$&'()-; 3s310%$&'()-`"H!10%'%%'&'()-;/KDG!`"H!10%'%%'&'()-;
`"H!10%'%%'&'()-;,=vU4  sY"10%,),&'()- f10%,),&'()- 'S10%,),&'()-10#10#10#
610%#&'()-Y 610%$&'()-Y=iq|[:vU4   Z('10%)&'()- %10%,),&'()- #10%3&'()-
@#10%,#,&'()- *#10%J )J &'()- `#10% ) &'()-qtS2 0yY 10%*&'()-& 10%*&'()-&
F(10%*&'()-&10,),10,),10,),- ,s6m10%,),&'()--!2('10%RR&'()-NP!,|[:tS2 0
"10%*&'()-  "10%&'()-  910%{*{&'()-M, Cf10%*&'()-Z @t10%*&'()-
10%*&'()-D|obU4  fS-10%,),&'()-10#10#10# Y4&10%#&'()-, Y4&10%'&'()-
D@/"10%*&'()- +s10%*&'()-rtN|[:bU4    &10% " &'()-Y ("&10%H)H&'()-Y
10%,),&'()-, Lyt10%,),&'()-  



910%,),&'()-m Y(f10%,),&'()-7:YdD|[:bU4    ,#10%,),&'()- _,#10% J# &'()-
(L10%)&'()-, #M10%,),&'()-9  "10%,),&'()- ,10%,),&'()-GD{vU4  "`m"10%)&'()-
f10%)&'()- ',10%)&'()-10,),10,),10,), I7"10%,),&'()-
03'!10%,^,&'()-P"*d|[:vU4   f%-10%)&'()- fF"&10%)&'()- 9 10%)&'()-
@`10%)&'()-9 7S&10%)&'()-F B`m"10%)&'()-d>|[:vU4   L6 10%)&'()- f210%)&'()-
& 1#10%)&'()- f-10%)&'()- *10%)&'()-  ,&'&10%)&'()-7?vU4  y,g10%k)&'()- f
10%k)&'()- f-10%k)&'()- (l10%k)&'()-10)10)10) N&7#10%)&'()-? R|[:vU4
3"&10%k)&'()- 9 G10%k)&'()- f@10%k)&'()- S10%bb&'()-s  S10%k)&'()-s
Fym"10%wk)w&'()-m,v|[:vU4   P2@&10%-&&'()-  1#10%k)&'()- S-10%k)&'()-
S,,10%k)&'()- (10%k)&'()-  %y10%k)&'()-qP/ y S10%k)&'()-& yl 10%k)&'()-)
,-10%k)&'()-) (10%k)&'()-) 10 10 10!2@&10%&'()-)|[:qP/ y z10%k)&'()-
`10%k)&'()- f-10%k)&'()-( S10%k)&'()- yl10%k)&'()- @10%k)&'()-LTlo|[:qP/ y
L* 10%k)&'()- &( 10%k)&'()- f'10%k)&'()-( fF%10%k)&'()- f!10%k)&'()- 9f
10%k)&'()-vU4  y,10%%&'()- '10%%&'()-10k)10k)10k)( @96"10%k)&'()-m d&+"10%
k) &'()- Z&+"10% k) &'()-A|[:vU4   y10%%&'()-  &"10%%&'()- f10%%&'()-(
f10%%&'()- s10%%&'()- s`10%%&'()-MoE|[:vU4   y10%%&'()- S9'"10%%&'()- y%z
10%%&'()-( SY"y10%%&'()- & "10%%&'()- S@10%%&'()- Normal" "Heading 13]c"
"Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Font
&,0^8E=BNJ\R[ragnux}E,:ErUds|YEyz{|}~Oy (9ZO b##%%(|*./1534%8:v;
?#@@CE#F8GIMM"OSWY\_bbdeh1jm'pq tuwxxxy5yKyryyyyz{}pKh|W&oHK,=qDd?E6Times
New RomanArialCourier New"h Root EntryWordDocumentH
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


