TI TLE OF | NVENTI ON POLYAM DE COWPCSI TI ON COVPRI SI NG

OPTI CAL BRI GHTENER, YARNS MADE THEREFROM AND PROCESS
WO-SRSMIETd SETTI NG SUCH YARNS BACKGROUND OF THEPCT/US2004/043122

I NVENTION 1. Field of the Invention This invention

relates to inproved synthetic pol yam de conpositions

and yarns nade therefrom WMre particularly the

invention relates to a pol yam de conposition which

i ncl udes an opti cal brprgm@pmg/agﬁow and either an
antim crobial or anti-oxidant stabilizer
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5ri ght ened pol yani de comS8iH Y6FNS®ind yarns, and to
dyed fabrics made from such yarns. The invention al so
relates Lo a PropAYS(GROURRRINHE IRGENTRINPO! yan! de
fabric of superi process for
the manuf acture of nol ded articles of superior

enesg?lqgﬂ i;\ﬁ/gicrl él on of the Related Art All

poI );Iam d 'scol oration upon heat
for eat rrentrmsTqua]txpnméibmmtoﬂnmpe@smthgmamxpmmde in

fabrics s ect to heat, settin - tainin
DT S SR B B R R TEo ehien
btf ag@l:aﬁ{sﬁo ‘é_ll{gﬁﬁ))anhlﬂg l@bdfpbfsftn@n ItZ\/tI.’Jlm‘ngl‘lcldclié\i!e&m;meml brightening
stabili e problemo on t [

par 39801 4 ?z'thﬂiﬁaraéﬂf“w?'ﬁp%/ RSN S%’?athiogPSHﬁéﬂs
Manym £de0Rérh Gueh tbimbesiadhal 'ﬁwélﬁﬂékﬁtonefaﬁhér’yreh@esmqﬂodze‘sses
nyl on since they react chemcally durin

ol tforsrpawfaﬁfgmp@ RRbisallyt Ryighignad RityRapide WP?%'HO%%%‘# ¥ns,
Mostaring rdgéd" Fdbrids 'i'r%’(déé\‘?dr?‘( %§ct@¥@rn53ﬁ'®m0éhtﬁﬁ@§w filgtes to a

containing silver, and these have a particul ar
pr o[Rspesss ortrb%é\@@éﬁ@@‘t-%&%&‘@éﬁlﬂ@fﬁabr@sqféépawwaﬁ@nﬁ%%@”d

set tdlglga gFoc%Qs ﬁ)‘r‘lbtg]%qﬂgrgff?é&%%;@p IGQd aR‘éle‘éQﬁ%@Wd?W ene

n yner - based yanms in
partwmmhass of ten appear slightly yellow in color when

gonpar ed%gé%lO%%ﬁhéjﬁgasedAge W t h pol ycaproam de, or

nyI Oh 6
All polyamides show some discoloration upon heat treatment. This

problem is especially apparent in fabrics subjected to heat setting
(spandex-containing fabrics, some lingerie and in the moulding of
brassiere cups) in order to confer dimensional stability. The problem of

25 nylon discoloration is particularly apparent with the use of antimicrobials.
Many organic antimicrobials cannot easily be used in nylon since they
react chemically during the melt-spinning process to form uncharacterized
species. Most inorganic alternatives are based on compounds containing
silver, and these have a particular propehsity to cause discoloration,

30  especially on heat setting or on subsequent laundering.

Polyhexamethylene adipamide, or nylon 6,6 (N66) polymer-based

yarns in particular, often appear slightly yellow in color when compared
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However, both yarns discolor when the fabrics are
further heat set. Manufacturers of both N66 and N6

W@ 200086408 e sought renedi es for yell owi ng of tPEI/S2004/043122
products and generally have relied upon topical
treatnments with optical brighteners. The word
“topical" in this context nmeans a treatnent applied
| ocsitié py sidletvith alydapceamide, ermwidndNG), PaiypieERpsed yarns.
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et enediyldi-4,1 phenyl ene) bi sbe azol e J E
1fny| be daedma;@@nvgm@real Ways H$8g am%@@a 6(3{'”59 ianirlg white dye.

br i FiBW%U@rr th éi %H\'&?Eé@é‘ t@oﬁ%@ﬁ%mgnlh?%ﬁééﬂlé QMdd@'aENi lost in

portion of the spectrumand re-emt in the
bl usubasgLont texile Heatmesiin ke dysig Aageo Ny Spératons.

f1 uor escﬁrr‘%;for{ @%tfl%ﬁéd b % FIRAA hehiddl %%daﬂwmﬁll%tldnn

the mater alnin e optical brighteneér.
EASNMAN@ dhemembeir 4696 g@slobeeﬁm YR cpf@m%éal tzﬂsmemr
ri \ n type,
BenBast ot Ao, B8 P T en M Ce 1% th two

go: paam;d@der)mbbenzﬁ)xamwswthﬂym@ﬁ ffibsi-pmdeeresing. fThese

el us resin_cont 3%t
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bl ended with the brighten osi ti

di f flEp&He fw%ﬁqeea? r%r S yé"?“égP'ﬁg'“m"é‘Fe

BPUM At c@ﬁt@iﬂ'hg/@l@tﬁotlaéllcbrightdrke dThe Emﬁ'e/lﬁﬁmbsrpaﬂs
whi ch were scoured prior tg |i g&& stne s _and

whi dissessesrhiending Reweered-pric Nere(ﬁ figzing hype.

di seYsSEsn RipNBLmtboRalslb Bjfec BRbed tybe ImHt@BLlethrmNﬁ 6
in a wet, oxygen free at m)sphere

pr odbebyeMige e¥eRPreYRs. ThESRIPRIRR Weé%@rftr @cﬂ%ﬁé@red resin
EAST:%‘n r'r:é 6.}3% titanium dioxide and a second with 1.6% titanium dioxide.

25 These nylon 6 resins were ground to 3 millimeter mesh size and dry
blended with the brightener compositions. The differently optically
brightened nylon 6 resins were spun into drawn yarns and knitted to make
fabrics which were scoured prior to lightfastness and whiteness
measurements. The EASTMAN report also discusses blending a

30 brightener with molten nylon 6,6 in a wet, oxygen free atmosphere. to
“simulate production conditions.” EASTMAN reported that EASTOBRITE®

OB-1 was “stable and retained its fluorescence” in this blend. However,
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OB-1 was "stable and retained its fluorescence" in
this blend. However, 10253-285n0 fi ber spinning

WO e®a6®40r whiteness data were reported for nREDOSHE4/043122
Al so not reported by EASTMAN, for any pol yam de, were
the inportant fiber properties of tensile strength and
light fastness. Prior art renedies to retain whiteness
of sgribeespionipgirgsuils obabiéenseasrdata wee feprted for nylon 66.
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i n the retlearts cém@éémgmeamywmtﬁ:dqu arq lﬁ@"f%’fodmn?ecféP“CS it
ell ﬁahg%ﬁf%sr]’%ﬂlett!}@na &' Hethbd Slrich vﬁﬂgﬂod{ﬁ%%s &?&W\/ﬁté faBric
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whi tveitiels san tendestyedtsubbequegitly tp eivatdesnsr bi@ﬁefa@k?féat
setting. In certain cases, they also result in a

Pl eaner, nore intensel y coI ored fabric when the fabric
is dyed. This effeSUMMARYI QF dHE INMENHONINNOt be

achi eved th ough, conventi o ti

Feohni qudbPigA eyl Bt PRhb Ricedto T R ffens

f aFrp&yﬁmae REMpBSitityeEarbe nusresed inl whitethess appearancasley
pol yam de conp 03| t d
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e e b, i G LBUA H coe
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[ aun
is dyed. ThlS effect on colored fabrics cannot be achieved through

conventional optical brightening techniques, as the brightener is removed

25  from the fabric during the dyeing process.

In addition, these polyamide compositions may contain an anti-
oxidant stabilizer; or an antimicrobial additive. The use of an optical
brightener with an antimicrobial agent is particularly beneficial since nylon
yarns with silver-based antimicrobials otherwise tend to discolor,

30 especially on heat setting or on subsequent laundering.

The nylon polymers and copolyamides of the present invention are

inherently dyeable by acid, reactive and disperse dyes in particular, but
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The nyl on pol ynmers and copol yam des of the present
invention are inherently dyeable by acid, reactive and
waele®pes®e dyes in particular, but 10253- 285nmayPEl/E82004043122
rendered into a basic dyeing form by nodifying these

pol ynmers or copolyners with an additive such as
5-sul fo-isophthalic acid copolynerized in the polyne
Th| sagaiticf he rideredinioes bgsie dyeing tsnt hyomoediidng these

bas %{g'gso& o} a)g?elfg rﬂnfth%nra%‘aﬁf%'s\ﬁﬁh 58 5C§?,]|1Br|§5ﬁlﬁﬁ‘al‘6"§cm

€ conposition may al so I nclude
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0 e pol yam de co OSI

pol yhexa-ﬁ%grﬁi%%ﬂ@ aggqr 't”bﬁ‘ep‘?ffgg%é ether(?r's
COpg}sta a%@lﬂfe Mpdsﬂloﬂ%rdrinmnb% dmwtahﬁ@ﬂﬂtener

| T d
ibe. bagefter Vel < RIS G010y A R RGBT Ao 2 PETY

( Catr‘ng %'oglc ﬂﬁ@@%rﬂ oé?fi’éd’tn%gfcallyTﬁ%y %@%%Whtexérﬂéﬁmdn@n i's

al so d to yarns from such conpositio

and afliparmide onpelycApreamics, ereapeolmsie mﬁf?Pf;bé#t i%notﬂ'm'te9 &
fabric

br oG A A aBB B, T, Ry BB o0&t oy bo
and ejthersan &aid diyeable poyoeorataasevdyeRblereatinnis dyaable)

i nven

5 oggtym% gﬁ%glget%egts p\?‘én‘ct%n R ?l\%%ﬁgct@g S g&ﬁ%ﬁné&r from such

t1stactor
whi tcenpesitions rgpidi fabhig: arrdcgasmleutstma@e &omamxchc/afnSoi/ﬁ dyed

optically b ht ened,.nyl b t
P Esieekonlung S e nREnERC s al T bl Seidiel o b50' °
Cel ?nhé*ﬁJfé(QOrlfff’Q m@rpdwnérfs stt%smdo/ads to about 90
seconds, mhereln the f

| east 75! uﬁlg%rslurageorgpp%q WH'%ERG %rgﬁrgﬁ%ven?ﬂgﬁggfé |s%

Jour tR&Viddd 8prétRds it Reaintea ﬁéamdthytohéammwlsfactory
I nvention, a process for nmanuf Ba%éure 0

ar t W iIteNgsR IFORYriging; %%'bﬁt@P@gc% r%?%?@ﬁ'})%%f 'ghtengd
A T aRfdrCydiRdSalihg ihéabRBtd & BrhyerBiirg i #Beengy bloabout 160°

to about 220° Celsius for a period of about 20 seconds to about 90

seconds, wherein the fabric has a CIE whiteness of at least 75, measured

25  after heat-setting.
There is further provided in accordance with the present invention,

a process for manufacture of a molded article such as a brassiere cup of
improved whiteness. A fabric made with an optically brightened nylon
yarn is subjected to heat and pressure in a mold for a pre-determined .

30 time.
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yarn is subjected to heat and pressure in a nold for a
pre-determned time. 10253-285Q her objects of the
WO pwsfotdoen Wi || be clear fromthe follow ng  PCT/US2004/043122
descri ption. DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
In accordance with the present invention, there is
provided a pol yam de conposition which i ncI udes an
opt i cal Clitérgitjemte of thlieveptiory witl kfecle@nfiis ithe tHoyving
r@rl se.an aci d-dyeabl e polymer or a basedyeabl e
I Qr so known as cationic nodified polyner). The
po: yam de conposi tion rmy be typically either of
pol yhexa e S ENBOPIMENTS

pol ycapr oetH
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antl robi al agent or an antl-né%ddfa Slt abi,\lizer, or
a mmanqlmer ISOHEOMRASKRYPRIC QFL%O)Q'HF{ l&? obi al
ageny an §ftlb?‘f ‘?'r‘i%g §piebngeitRAPPPsIghexEntethylene

anthmeropi a ypi cally present in the c t
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t he range 0 where an or gani c
sy stfeahous 0,066 dto dhout a@ypem@erébyww@fﬁ@f HEFIRATEE- t he

anti - ox

cont ai ni 1§ eRkBRRSErhaRbAS: R bre e RRERlon Ather
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€ present I nventi on nay
be s@fginky chougdt Tiee aplimlcajbla”brs tyhicelhi prgsaatdn theye

OBA) bef
,( s f:c)@jnggsyt%r? Weadrg%hgﬁg)pf 6@ tﬁ({} go %%Ué r1I &?%Hcgﬁt byT\néﬁbh'! trhe
MONEERInErafi®t 6f artl-Gxitidve el beein thé eam;mtﬂﬁ)ﬂ n2%diyaweiglt
and adipic acid in the case

;
o apBPEECAT ASGARI FYBIGTASSGE, YR 85 3 653 {75z 8/ppm piiere the

HONGAE Bklgaﬁﬁg @hkéd 8n @ﬁ@u&@bﬂ@ppéﬂ@ﬁ%&&ﬁlmm oorppqutsr The
or Introduced into the nolten

ol
pol pdeifivessefitbe pms(%ggmgentg)n may % omprlseg o? more than one
optical brightener, antimicrobial or anti-oxidant additive.

The polyamide composition of the present invention may be made

by adding the optical brightening additive (OBA) before, during or after

25 polymerization. That it is to say, the OBA may be introduced with the
monomeric materials themselves (hexamethylene diamine and adipic acid
in the case of nylon 6,6; or caprolactam in the case of nylon 6), or while
those monomeric materials are being processed into polymer, or
introduced into the molten polymer once the polymerization process is

30 completed. Alternatively, the OBA may also be compounded at a higher
concentration into a masterbatch by use of a carrier polymer, after which

polymer granules of this masterbatch are metered into conventional
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conpleted. Alternatively, the OBA may al so be
conpounded at a higher concentration into a

wore®see403d ch by use of a carrier polyner, aftePCTbmN4/043122
pol ymer granules of this masterbatch are netered into
conventional 10253-285pol ynmer prior to nel ti ng, m xing
and extruding into filanents. Alternativel
magtodnatptior tomekingr @mbéncoand @érqﬁimgenthanrﬁﬁpbeé't%?t'%y’
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caprol actam sol uti on. The option added co- npnoners.

1eraysdbetion meyiaksP RNt MiRAr @H“OG‘”BS aﬂ“%/er RGeSt 4o
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thesouum:meﬁtee@ptlooa @dﬁedz@or@oawsw Rgy Pﬁ@'r‘?ff wHR fhe nylon
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del éé% r an?n ab%t%g% L}ﬂ {éll(%)%qg]tea! H@| o%gepritl oﬁacl)lf y beo
i nj elndu @0aEreEmt agqu@meuﬁ dhe putosiayg vleﬁase& r@%thauﬁsae&w to

1gtr | t@ﬁé@@@@*‘%g[‘ Q%ed%erﬁﬁ éé%\(x dﬁgﬁ) %, OBfnkef belﬁves such

an aqu I spersion of an
opt b§ tle dulusidraat) ditarmay dajmta (El‘eOz mnenpetﬂonaﬂy@etlwgcted as
m xture in the autocl a th smo? gsane poi nt .

Al t 87 AGYFRHS) spe(rﬂgngﬂ;{) ener” may be added as
an aqerlH%r@ér&@@i’@llwa@bpﬂi@illyibnghtenﬂd anlyovegaan agueous

sol vent such as , r ol th t :
2ol RIS QB U ST AP B PUSPRE PR e i
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I ncl uded when the salt solution Ha

o bisisnaTeshe Pdire S St oruacerein o sEEBRLTEn

aut Bga‘?ﬂ@sol@?\? s ESp Rt efhepethb eaheshtiated sait solution
aut ocl ave to about 245C. W
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pr eﬁwr%verﬂ)%emf%luded when the salt solution was first prepared, prior to

25 concentration and introduction into the autoclave. The mixture may then
be heated in the autoclave to about 245°C. While at this temperature, the
autoclave pressure may be reduced to atmospheric pressure and may
also be further reduced in pressure by application of a vacuum in the
known manner, to form the polyamide composition. The autoclave,

30  containing the polyamide composition, would typically be maintained at
this temperature for about 30 minutes. This step may be followed by
further heating of the polyamide polymer composition in the autoclave to
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al so be further reduced in pressure by application of

a vacuumin the known manner, to formthe pol yam de
weomwpoeioss on. The autocl ave, containing the poPGEIBIE4/043122

conposition, would typically be maintained at this

tenperature for about 30 m nutes. This step may be

foll owed by further heating of the polyam de polyner
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is intr - j j
wheTecT et arp (i G % Bl rResy IR enyURd
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L N i et
di speltrsit ditectEpirsirtchie p@gﬁib@awitbcptptgmsgiﬁg,throught e
intermediate steps of cooling and cutting to granules. As in the batch
process, the optical brightener may be introduced at several different
points, preferably as an aqueous dispersion. Thus the optical brightener
25 may be added to the original salt solution before concentration, or
introduced into the first stage of polymerization at the same time as the
concentrated salt solution, or injected further downstream into the melt, or
even injected in the molten state into the final emerging polymer stream.
Nylon 6 and its copolymers are almost always produced by a CP
30 route, in which caprolactam, small amounts of water, and an initiation
catalyst such as acetic or benzoic acid are fed together with comonomers
and additive slurries such as titanium dioxide, into the CP polymerizer.
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may be added to the original salt solution before

concentration, or introduced into the first stage of
weolopewizat i on at the sane time as the concenPCEUSIH04/043122
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carrrer polymer are mixed, melted together in an extrudeer exqruded into

laces, cooled by water and cut into granules. Subsequent blending of the
25 granules gives a concentrate that is uniform throughout.

This concentrated masterbatch may then be either mixed with normal

polymer granules via a metering system, and the two melted together to

give the composition of the invention, or the masterbatch may be melted

separately, and then injected into the flow of molten standard polymer.
30 Where more than one ingredient is to be added, for example an opfical

brightening agent together with an antimicrobial agent and/or an anti-
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solution of nylon 6,6 salt, or with the caprolactam feed to a nylon 6
polymerizer. In addition, the polymers may be further polymerized in a
25 solid phase unit, to much higher viscosity levels
The nylon polymers and copolyamides described herein are
inherently acid-dyeable. The number of free amine end groups (AEG) in
these polymers is at least 25 gram equivalents per 1000 kilograms of
nylon polymer. In order to make the polymers more deeply acid dyeing an
30 enhanced level of free amine end groups is desired. More deeply acid

dyeing nylon polymers have an enhanced AEG level, at least 35 gram
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organi c di am ne such as hexanet hyl ene di am ne sol ution

to the aqueous solution of nylon 6,6 salt, or with the
w@apsobsames am feed to a nylon 6 pol ynerizer. | nPCT/US2004/043122

addition, the polyners may be further polynerized in a

solid phase unit, to nmuch higher viscosity |evels The
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gr amseful when spun into yarns, because the optical whitener is in the

25 composition, and hence in the yarn itself when fabric is formed, as
opposed to being padded on to a fabric. The yarns of the present
invention exhibit improved whiteness, especially after fabric processing
such as heat setting. A further advantage is that the optically whitened
fabrics may subsequently be dyed in a conventional way, using acid dyes,

30  cationic dyes, reactive dyes etc., to give colored fabrics that appear

cleaner, fresher and brighter than standard fabrics. This result is
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equi val ents per 1000 kil ograms pol yner. The pol yam de

conposition of the present invention is particularly
wais@soédsomhen spun into yarns, because the optiP@l/US2004/043122

whitener is in the conposition, and hence in the yarn

itself when fabric is forned, as opposed to being
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an optical brightener therein as descri bcgd above, is

pr ovdomEain edlendofsianearholaen iR a MeRSUPATICHP BY

pol yrggétgﬁ‘oa bhirAB cBRYrighgQ cRRéaeBinavitl 1B dpatal

standard polynmer wth a rmeasured anount of ,

brightener and optionally other additives. Alternatively the optically
brightened molten output from a continuous polymerizing unit (CP) may be

25 coupled directly to such a spinning machine. The molten polymer is
forwarded by a metering pump to a filter pack, and extruded through a
spinneret plate containing capillary orifices of a shape chosen to yield the
desired filament cross-section at the spinning temperature. These cross-
sectional shapes include circular, non-circular, trilobal and diabolo, hollow

30 or many others. Spinning temperatures are typically in the range of 270°
to 300° C for nylon 66 and its copolymers, and 250° C to 280" C for nylon 6
and copolymers. The bundle of filaments emerging from the spinneret
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mast er bat ch concentrate conprising a carrier resin

with the optical brightener and optionally other
w@odwsne4es. Alternatively the optically bri ghtBeEUS2004/043122

nol ten out put froma continuous polynerizing unit (CP)

may be 5 coupled directly to such a spinning machine.
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25 draw-wind machine.

Further in accordance with the present invention, there is also
provided a process for heat setting an optically brightened nylon yarn,
comprising: heating the yarns to a temperature for a period of about 20
seconds to about 90 seconds, wherein the yarn has a CIE whiteness of at

30 least 75, measured after the yarn was heatset at a temperature in the
range of about 160° to about 220° Celsius. Preferred is a heat setting
temperature of 185°C and a heating period of 45 seconds. In this method
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essential. Such a POY may be used directly as a flat
yarn for weaving or knitting, or as a feedstock for

W eoos6d40my. The LOY spinning process i s sinm | apCT/oSION043122
except that a lower w ndup speed, of perhaps 1000
mmn or belowis used. These |ow orientation yans, in
general, are further processed via a second stage
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in length of the specinen, neasured at breaking | oad,
exprRY%Rld 1Y€ a4 percentage of the original |ength.

ol ymer  BYiyhier aBase erd cosdengatie i ﬂ’reﬂiscreddjycdlmtddddration
according to ASTM D7389- 86, , byt usfm%lgahedUb el ohde

Vi s d¥ihestandardized parchforiciagid solution o polymer samples
dissolved in phenol/methanol mixture. Solutions were not filtered to

remove insoluble delustering pigments, but allowance was made for them
in calculating the concentrations.

25 Yarn whiteness was determined using a test method conforming to
the CIE whiteness rating for each yarn sample. Samples were measured
individually for whiteness (W) and yellowness (Y), using a GRETAG
MACBETH "COLOR EYE" reflectance spectrophotometer. First, by
determining the color coordinates L, a and b; and then, calculating W and

30 Y by means known in the art (see: ASTM Method E313-1996 Standard
Practice for Calculating Whiteness and Yellowness Indices from

Instrumentally Measured Color Coordinates). Details of this measurement
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OGstwal d type. Polynmer am ne end concentration is
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w@eeoshbud c aci d sol ution of wei ghed pol yner seEpUS®04/043122
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Table 1.
Example % optical % nylon 6 CIE whiteness

brightener @ heat set
temperature

1. 0.02 0.98 95 (185°C)

65 (200°C)

2. 0.04 1.96 95 (185°C)

70 (200°C)

3. 0.08 3.92 90 (185°C)

60 (200°C)

4, 0.16 7.84 75 (185°C)

55 (200°C)
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tubes, heat set at several tenperatures in the range
of 185C to 2000C, and then neasured for ClE whiteness

W@ giongedolne t est net hod conforming to the Cl E wiT/E8me$043122
rating as described above. Table 1. Exanple % optical
% nylon 6 ClE whiteness brightener (S)heat set
tenperature 1. 0.02 0.98 95 (1850C) 65 (2000C) 2. 0.04

1. 9&@3&&'&1&&@.&@&2000@ 3. 0.08 3.92 90 (18500 60
(200 0C) érb% seré@oFcﬁﬁ;érét \fe]ééggless@aﬁr?so& décatex and 68

10253- 28 nparati v I'n a“series
conpEicalar srose saafinddameals N@Sdfrewedtf@m arﬁwlO@zﬁﬁzmlmemf

g Bf’i“?e rﬁ\‘?"@ Rg%‘ﬁgﬁ%@@m@g@%&ﬁ.%ﬁgﬁ %{) gaﬂy%g%ch
kai | capniaicedo®.0p8YeybyewightiTiOh mwngan@@na oYMy polkginghtbut
oot oBibp PR & Saftn AR 2008 as BerBlinat gy

ver Iéfﬁecw‘sﬁenanﬁw@frée@ianmeen -4 of TMeﬂlabsivemaMMd tué

of Tahle 1 above ue t esence of
Che (B0 BeSHTR G pBHCA BAENR0 £BE mhb ouBR STl AR o
of m@ﬂﬁtldulscrgfgﬁammmhﬁac\a&mpama@ummarmhednéétematdm.t he
mast er bat ch ble 2. Conparative %optical %nylon 6
& E whiteness Exanpl e brightener @ heat set

tenpegaéyre 1. 0.0 0.00 65 (1850C) 40 (20000

Comparative % optical % nylon 6 CIE whiteness

Example brightener @ heat set
temperature

1. 0.0 0.00 65 (185°C)

40 (200°C)

2, 0.0 0.98 65 (185°C)

45 (200°C)

3. 0.0 1.96 70 (185°C)

40 (200°C)

4. 0.0 3.92 65 (185°C)

42 (200°C)

5. 0.0 7.84 68 (185°C)

48 (200°C)

These data in Tables 1. and 2. show that nylon 6,6 molten polymers
optically brightened with 0.02 to 0.04 percent by weight additive is highly
15 beneficial to post heat setting retention of yarn whiteness. Specifically, the
yarns of the invention are superior in whiteness retention after heat setting
at 200°C to the comparative examples heat set at a lower temperature
(185°C).

20 Example of Optically Brightened Polymer with Anti-oxidant Additive
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2. 0.0 0.98 65 (1850C) 45 (2000C) 3. 0.0 1.96 70

(1850C) 40 (2000C) 4. 0.0 3.92 65 (1850C) 42 (20000
wW®2008/004072 84 68 (1850C) 48 (2000C) These dat a PCI/Usivhee43122

1. and 2. show that nylon 6,6 nolten polyners

optically brightened with 0.02 to 0.04 percent by

wei ght additive is highly beneficial to post heat

setting Adiretitarnaxaly I&@ﬁxmptee%&@b'%ﬁbe%m# AE8FPRA YarRe

yar %§?&§/ |Fk€%>&dﬂ¥pﬁé‘t1 i9TaBb WREhicRbrdd] withith& BR&sption that

retention after heat setting at 2000C to the

c (1) g;batfayam @obyrearpicestalisst. LotRGANOXBWRT 11 le sriaiypesanti-
o 5 AR 94 U, BreREEnS by iy P

Ant i"-'0X1 dan I rst yaln ‘exacCt
Isi k NdBha@giotn2, USA TEbemich]ly,dhid antisuidant isyamixtenesaf they

exo BT Pfeo I3eAR, 108, P bBRAL e plbieliGo,

| RGARGAFOS@168.1 Tha ypolsyware kaitted imitiedsamie olanaenasibéfosm

Cl BA Speci al ty Chem cal mwan i gh i n t.
Car QPSS! dATe e ERIGTS URTEos: <38, daRae ¢/ R Tavie
{n'hxta,J BAd mfdid;ahﬁ afguﬁ_de@re?gtgméagls dmm% (/H)e fLEB8; additibn

e arganic p Ite | r) ,168. The yarns were
¥ni t'R@%‘NQﬁ@h%?i-g%%mh%ﬂ@?tt‘%&’o‘i‘f'wgﬁ' heatyset and
nmeasured for ClE whiteness. These data are shown in
Tabl e 3, and indicate a superior whiteness is obtained
by th®I@8rther addition | RGANOX(r) B1171 anti - oxi dant

to [The pol'ymeTe, JARaf [3- 90 oPt YOG ANBXERGAER(WhitéAdss/
whiit eness/ bri ghtener |nyl on 6 Bll7117h1eat-set te

No
1850C 2000C hdéaightener | nylon 6 B1 heat@et temp

No 185°C | 200°C
heat-

set

Comparative 0 0 0.2 85 83 72
Example

Example 1 0.04 1.96 0 121 95 71

Example 2 0.04 1.96 0.2 124 113 101

Example 1 of Table 3 shows that the use of an optical brightener
15 gives a yarn that is much whiter than that achieved by spinning standard
polymer (even when the latter contains an anti-oxidant), although this
whiteness is progressively lost at higher setting temperatures. Example 2
shows that by using an optical brightener in conjunction with an anti-
oxidant, it is possible to produce a yarn or fabric that is whiter, even after
20 heat-setting at 200 °C, than yarn from standard polymer without heat-

setting

Example of Optically Brightened Polymer with Antimicrobial Additive
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Conparative 0 0 0.2 85 83 72 Exanpl e Exanpl el 0.04

1.96 0 121 95 71 Exanple2 0.04 1.96 0.2 124 113 101
wEx@spb®49d of Table 3 shows that the use of anPOpUsWal/043122

bri ghtener gives a yarn that is nmuch whiter than that

achi eved by spinning standard pol yner (even when the

| atter contains an anti-oxidant

- [th
whi t enes¥aINe WHTEReREY ¥ § Mapse e @3538%@?@#@1 with
t eNRRS Bkd¥pESn tHat ML lgstéhﬁéﬂ?mbh@éntEMeésll 3y tigdhi@Rtdidx@le,

brlghtener I n conjunction an anti oxidant,

pos ¥RBIY aHopnts @ méloa 6yandrprSFalightener RRE 0120 %ef ir@rsuver-
even RENBORE érﬁfrﬁ &Slaﬁﬁddﬁ% @Qtalrﬁélﬂ?om%é‘ 1ghi Mk Glass

st angar% pol ynmer wt out eatsettin
Gpt |C¢mmpqnyandghta@¢1é@p @mqaf@bat@hwthqurhﬁ @v Mé?l&l Plastics

Addi f
o i & FRe SReRER e ORI Rl SUTRTE e same
t he mnnrier e betre guay aetrarwoneaﬁuﬂe@ for @&whiteaabsinT hese data
di oxi de r nmounts of nylon 6 and opti cal
bri Gﬁ‘? 3?1%"1"” gﬁt&ge%% of the siyl ver based | ?]\IPURE
antimcrobial additive (obtained fromthe Ishizuka

asl‘sg Fo‘r{pany and made into a masterbatch with nylon 6

PI&4p| astics Linited of Stone, Staffordshire, UK)

The yarns wef e%loptitdl ed i % t he YalONPOREner asClBefhieress/

hegt set and|nkrashgd n%n@l E whini&8sss . | Thesgatdat@mp

are_shown inlTable 4. 1Table %-opticall9% 0/,\|r1\|%>|533 .
Cl E whiteness/ brightener ny on 6 ant| mer o‘En al 1 200
Hegt -set tenp No heatt 185C 200 set C Corrparat|ve 0./00¢
0. GG dhpdthutd |77 Q09 CXAMRI8. Exanpb.6o L 0. DU gk 00 G729 60
70 65x ,?1 ample 2. 0{025 2.p25 0.25 105/ 95 82|l n

Tahl €*3™Phe |data of the conparative exahmple show t
Example 1 0.00 1.00 0.25 70 65 55

Example 2. 0.025 2,225 0.25 105 95 82

In Table 4, the data of the comparative example show the
whiteness result to be expected on spinning a yarn from standard polymer,
and how this deteriorates from 81 to 77 to 60 as the yarn is heat-set at

15 progressively higher temperatures.

The data of Example 1 show how the incorporation of a small
amount of silver-based antimicrobial agent causes a significant and
unacceptable loss of whiteness in the yarn as spun, from 81 to 70 units,
even without heat-setting, and how much worse this becomes as the

20 temperature is raised.

The data of Example 3 show how the incorporation of an optical
brightener alongside the antimicrobial agent gives a yarn that is superior in
whiteness to the yarn of the comparative example without antimicrobial
agent present, and remains of acceptable whiteness level even after

25 setting at 200 degrees C.
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whiteness result to be expected on spinning a yarn

from standard pol yner, and how this deteriorates from
W@0s5064079 t 0 60 as the yarn is heat-set at PCT/US2004/043122

progressively higher tenperatures. The data of Exanple

1 show how the incorporation of a small anount of

silver-based antim crobi al agent causes a si %ni ficant

and unacd8ptsHRIEMYPLYS Sinyjpn  alsosyessntin heyg saMples arise

SpUbechigiMislistiRe ZQmHP;béI%me?M% Withé ﬁ#ﬂsté?ﬁé’tbh Sttt dd et
and how nmuch worse econes as the tenperature is

r ai dwye anysianficanbeffack apfhewBiteass datin t he
i ncorporation of an optical brightener alongside the
antim cr ob| aI agent i ves a yarn that [ sYsuperl or in

Wit hout dvﬁg,i{‘,gmlrélb ? m%rﬁtﬁﬁl?«%r’nﬂpg t@?ﬁ@éeﬁﬁ T%&g 1,

accept abl'e eness even er set
degnétrsth€ extORBB-tR8EMA eols/nwlr wasrmsat( satmfnnq)yilyeable Alfgst

Car e B pREErRIRIS o RCRRERRHRA ke TR G A

hav eseaond sompafaticeparneff tlecsarna babe dydalile pelysedabad no

Exanpl.es, .0 tic Bri ght ened Base eabl

o CPLE T abfael Bheakalfrh s R 25 IRSCR 2B haL
i n Taddstirdd foMQIR viHitenéses exiorted ih Tabletd)e pol ymer was
base (cationic) dyeable. A first yarn contai ned sone
nylon 6 and the optical brightener of Table 1. A

secorypigésnparati ve yarn of the sanme base dyeable
pol yner had_nao nntl cal _briaht

teper.These yarns were
trdated as those in|TABPEaL [anAPHRRE urled f G Whitgness
whijt eness, reported ibrighteridre 5. Tabl e S@Wb&tﬂtteombra%re

?%I oeompuaﬁvmaheraeog ggbghtc Sngg.d(@ﬁiggé C?eé GEIEEERT UT € | bI
np . . a e
Pol ﬁ%?e ﬂﬁa?%ﬁg%? Exanmple Q.04 1.96 95 (182@6@@2
Dygabl e Fxhypter 73 (200C% 1.96 95 (185°C)
Base Dyeable Polymer 73 (200°C)

+ optical brightener

15 Examples of a production process for manufacturing optically

brightened polyamide 66 polymer

Nylon-6,6 homopolymer was prepared from a 51.5% aqueous
solution of nylon-6,6 salt (prepared from hexamethylene diamine and
20  adipic acid) placed in an agitated vessel together with a desired amount of
a 30% aqueous hexamethylenediamine solution (the amount of excess
diamine added to give the desired amine end group level in final polymer
is determined by experimentation since some diamine is lost by
evaporation) together with 44 parts per million of an antifoaming agent and
25 about 100 ppm Eastobrite OB-1. The mixture was evaporated by heating

from room temperature to 155° C under 2.7 bar absolute pressure.
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+ optical brightener Exanples of a production process
for manufacturing optically brightened pol yam de 66

w@eiogoet4Ny | on- 6, 6 honopol yner was prepared frPor/as2004/043122

51. 5% aqueous solution of nylon-6,6 salt (prepared
from hexanet hyl ene di am ne and adi pi c acid) placed in

i tat d vessel t her Wltoh a desired amount of a
3000 IARORICN NER VBTG RRALED PP Gfis ePBAN 1 e CaPRVALE

of eKEESFadlirandfEifeRGHIRS ahan&t Y8s thiodtey itd g.ﬁi abicR¥e g
group level in final polynmer s determ ned by

exp@fAhapRligdite fresyassel 9 oHes iepmperatyr gidhe ayxture The

evapatdieheis pﬁ&g@bhﬁth%atbcléée %5 tSaiR@nedid HBoHRf an
anti f oam ng ent and about gm Eastobrite OB-1

The aRPIHier e“t @\/aﬁéﬂﬁt?ewtgbsw 133§ pertsiper odlien of a 40%
t e”%g[lé&ﬂsr Gisp&sibpof %G@@@Fe |% t%ﬁtg@h?%@ﬁkﬁav@g@ﬁg p2)

10253- 285Evapor ati on was na e
sol ibdsnl@@leentessmt@e%a%"eﬁtmame@tswreumrtye aatoclave was

bt Pk 6l atfotie i ol 1Sl HRPUHALLIBEN 10068 Parapsplute
t embglﬂa& ap@icafion blevatuxmup éhe Véuseaamd)gmrchalag@ chrsatsmafrmgitof
t d 1 b ut e,
50 “BELE A TP RSN of e sRonils, BRT Ned o
a 4&}% mgliearuseratusp ef theqolywheridifoneee, amy Betvedsdl pressure
t he aut,ocl ave us&wﬁa 20, bar, ni trogen g%qi@sure At 2

c. Mgs thenhg(Rase imesphede Py irm gaa@q)mtroduélon

at rrasananr@gem %@d{kﬁﬁz@ﬁﬁitrﬁgéﬁ ae4 td SGHESSLARe Gt 5éodﬂqrss° C
absol ute %qv @\epl i cation of vacuumto the vessel
Wf@ﬁ t‘f

and Wagi T VeSaRlr | BRI O¥RrPERSSUEe Aowediie eslymeraelt

15 e MREAGW Uh ehfort B (8688 SBdm WA sEB) Jﬂeﬁid@ﬁﬁtoaé)&%‘eﬁt e coollng
erature of the polymer now forned

It t
Ugs w@Feig?B%%%l@r\ﬁ}a% d tages of n@lvr@aé ware mmeﬁo@wﬁit@d b@nd
r empyer %oléé%'ﬂla%‘rd THY ;‘5(99|H€rt % g{) botlf ¥ nﬂhqd' mm

Pressurized nitrogen at 4 to ute at aout
285 digmgier) were M@@at%ed ﬁemvtbg g\@ter andedr@den pirésaur e

al | @’?‘ﬁﬁj?rram?e BQI'OWOUF@&)‘I tf':'het e%WItlngrﬁ fohSs é?\'bm BBI er had
| aces roma vessel nto T L ng]lng
200t errelativegiecepity Iﬁﬁmadf 383@6@ as meakynedrin B8v%cforhicsi

(o SRS o LD SR Sl T
t he messp@daneide fend mrdups aratygricatlpbdui 48ita 55 giam équivalents
per 1000 kg of polymer (as measured by titration and comparison to
known polymer standard samples). The polymer so prepared contained
25 0.025 to 0.035% titanium dioxide TiO, delustrant, and about 0.02 % of the
optical brightening agent Eastobrite OB-1.
The experiment was repeated using a different optical brightener,
Uvitex OB, at different concentrations. Properties of the polymer are
recorded in Table 6, below.
30
Table 6

Brightener wiw %

Optical Concentration RV Amine Ends
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t enper ature bel ow about 60 C. The resulting nylon 6,6
honmopol yner had a relative viscosity (RV) of 38 to 50

w@sgooseewr ed in 90% formic acid, indicative ofP@I/US2004/043122
bal ance between am ne and carboxyl end groups. The

measur ed am ne end groups are typ| cally about 45 to 55
gra KO a neasured

am-eqgui val ents s s
by |t i EX3PI6H a ol yrrﬂe? 2st anflar d 54.0

sanples) The y 1Y ained 0 025 tao
0. 035B%amMpla® um diviex @B Tilop deliistrant . at@Oabou 54.8

U

0. 02 Bsamplede optU\itek QB i ght eni-A§ agent Eadt.dbrite 55.0

OB-1. The experinent was repeated using a different
optical brightener, Witex OB, at different
concentrations. Properties of the polyner are recorded
in Table 6, below. Table 6 Optical Concentratl on RV
Ami rﬁxaBMQSQHahﬂ@mata poth aptheal
East i ﬁgthex(B 01
S E < 55. 0 Exanpl es
of fabrlc that are both optlcally brlghtened and

subseque f [ T

s mo pr 18P SE A Ebe P 6P LBRREE S DR ey
opt ibcighteyeb potylatrideetdbpio] el ske tHealary act di@tyalmgeetnbees from
very, act of dyein nmoves fr.o thef nost , or, al |

b nd FipgBimcat Sp AP ghFEmarca pBMeas elfbs Sefbarufee & or
appldppliediss a wiitetagedye. Exanple 1 A POY yarn of 96
decitex and 68 filaments was prepared in the known
manner from bright (0.009% Ti Q2 | evel) nylon 66

pol yM®&impleft a nom nal 40 RV val ue, then fal se-tw st
exturedpl nto a textured yarn of 76 decitex. The_ yam

was kni t AEOY e of §6¢raitex apd e8rftarnenis V‘@Sti%@@ar%tn #e
%90 kggwft‘?ﬁarﬂ'%r% t (FDOS, TiBL Jevel\1F1drPEY pEyMRE diyed

at 98 0C for 60 m nu es
nominal 40 RV value, then false-twist textured into a textured yarn of 76

decitex. The yarn was knitted into a panel, and the fabric heat set at 190
°C for 45 seconds. After this, the fabric was dyed at 98 °C for 60 minutes
at atmospheric pressure, using a 1.5 °C /minute rate of temperature rise.

20  The dyestuff used was 0.15% Nylosan Brilliant Blue N-FL (180% strength)
at pH 7. A second POY yarn was made, textured , converted to a fabric
and dyed, exactly as above, except that 0.04% of optical brightening agent
was incorporated via masterbatch addition (Americhem) into the standard
bright polymer. The amount of nylon 6 carrier polymer in the final yarn

25 amounted to 1.96 %.

Although both fabrics had dyed to essentially the same depth of
shade, the fabric containing the optical brightener was visibly cleaner and
less yellow than the fabric from the standard polymer Instrumentally
measured color values are reported in Table 7 below.

30
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at atnospheric pressure, using a 1.5 0OC /mnute rate
of tenperature rise. The dyestuff used was 0.15%
WORi0eme4Bri | | i ant Bl ue N-FL (180% strength) arCpHS2004/643122
second POY yarn was nmade, textured , converted to a
fabric and dyed, exactly as above, except that 0.04%
of al i gent was incorporated via
mast er batcr(i.;li)li'sc!?algdla ﬁxg?‘&%e hem) into the standard
bri ghiFapUbymar The anouat of nyl bn 6 carriCer pplymar

in arpounted—+t+91+-96-9% FH-hotah oth

f abr Sgg Ci’?&@ jy?& %80 Lss@d all y':ﬁéé 5?’ bf 205.11
shadgyiti OBAT abrgssecont aigyeng [t hesgppi cal 3g.0ght Enepe .82
was—visibly ¢leaner and less lyellow than the fabric
fromthe standard polyner |nstrunentally neasured

col or valrHgsy 3bRe g@%ﬁﬁ@% 'aﬂlsya&l]fﬁmg tﬁ@lagé’éssment that the

10253- 285Tabl e E L*a* Val ues Fabric L a b Ch

St afk@kyicomade wéh i@ ogicapbugntgmersy lesg yetow, hmlmoaaéi\umts

? %ﬁule%h?w: 1SArolia) 381 985%% tﬁgt i@ %IsdDri \ﬁ?érLEﬁan the, control.
ow bl ue ‘axi's con irms the assess he

fabric made with the optically brightener is Iess

yel llé?é%qﬁwzal nost 4 units, 5 while the 'C (Chrom)

val ue sfiows that it is also brighter than the control.

Exanpl e Zhiskeixampleawith evavdiffereniviurqudiée opes retvaalqdcblhamot

B T

opt |opad:élly boightghte yach, }oat that burprisihglly, amopll‘daﬁy nhltgnedifabric

optlcal itened f ic mde wth the d 0 he
e B aRe M oVRs Sarectieden pilfansa ermaly Sniy
Chlaemébétﬂe Wwithhhé bﬁgﬂﬁér @}Vd ermusiwnpa'ﬂmm difcd ﬂﬁﬂqﬁér@mrblllant
since the nore i ant e re generall

mol Q¥6F are Q@eﬁi@ Ofémeam %rw |§n%?ﬁerr3/q%@n'qusiynd'fﬂﬁe't

t r agethahride whet8iaf ifdim Sétﬁbélﬁ'eé ragseaﬁﬁ@@rs&ea@iréos The use
required. The use i s of a smal égm)ecuevmtha
§

1an GpeisEaleniyegnplerele Witrapa Oﬁt"Fﬁi@HQ plepfferap rlech easier

uni fmié'yr’fbfuﬁ%ﬁrﬁ%bh&b ﬁeée?&it@djc&gtlsors The textured yarns
of Exanp| e above, i.e. f68 POY, with and wi t hout

optical bhe @qxttéﬂ@wamamﬁ Eda@mlet trbove det 9688 PQRGiwithand
Ver QitABaY dptical brightener, and draw-textured to 76 decitex, were again

knitted into fabrics and heat set, this time at 185 °C for 45 seconds.

20 Fabrics were then scoured and dyed at 98 °C for 60 minutes at a pH of
7.0, and a temperature rise rate of 1.5 °C per minute. Two dyestuffs were
used in each case, the direct dye Acidol Brilliant Blue M5G which gives a
bright turquoise shade, and the acid dye Supranol Turquoise GGL, which
has less tendency to generate stripes, but which gives a ‘flatter’ duller

25 color. The results, as assessed subjectively by a panel of experts showed
that the optically brightened fabric gave a much more brilliant color than
did the control fabric when dyed with the Supranol (duller) dye in each

case, and that the optically brightened Supranol fabric was superior even
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knitted into fabrics and heat set, this tine at 185 0C
for 45 seconds. O Fabrics were then scoured and dyed
wW@r009860® for 60 m nutes at a pH of 7.0, and aPCT/US2004/043122
tenperature rise rate of 1.5 OC per m nute. Two
dyestuffs were used in each case, the direct dye
ACi Brilliagnt Blue MbG which gives a bri )
tur 38 m%%aemagab%‘wth the raeredritipat Agidpbdie: T%aﬁeawag@nts
GG, wetbicehfirisel ByehE inSRARIEA nﬁéés%?éIﬁérﬁE %hé\ﬁ/ﬁh ﬁ’gﬁle éJHéIow
which gives a '"flatter' duller 5 color. The resul
as assessed subjectively by a panel of experts shomed
that the optically brightened fabric gave a nuch nore
brilliant color than did the control fabric when dyed
With the Supranol (duller) dye in each case, and that
the ally e
'I%ié 5 8C?{)L?£Ié Stﬂﬁﬂﬁ%%@bﬁ%ﬁ@&kﬁﬁ@?ﬁ@?“?ftgrjlc%
bri I I l\éﬁﬂl ACI Byestiye. Thesq j lmlgnent $ vere cOnfi

b i T ) EasStHeen shaw Fahble—8
pello O TaD1 d SREE! L] bto Varaed t orogs eyren || 21516
t ext utedtrofarinStiplahbcs eI [Dgesbuf f-221a b GghedContx1al7e

Acildel—69 .4 32 58 .22 05139 85 1215 16 !Control

Supr QRJFriEE |1 8UPrgnob s 6999 {g34@9d0 -29847¢ &9t/ TBr | HB.78
Supranol 69.09 -31.79 -25.5440. 77 21878 Here, tt
C-value, Chroma, is the nost rel evant paraneter. These
data of Hesbltee §-valvehiomal @éh@mcggr%/ambpanan@ter These
st a r e.
'&Igﬁir %I‘n'%‘a%ﬁf% \rggsﬁomoé gﬁlug oggb gg%r f%dab&ﬁ’rH%ﬁﬁhgy
18up|baIlI@nt Adidql Lﬁldmyelsesiyas dtie C}IknomaeIropst toeonthuB 8.8 when the

Supr, I f 7 S n the

opt O S 1 FaRaE et iuces dBE R s =
| S: Q-valugopd).yamihge usedpodhe opmallgzbrrgmtleaecmgamn opti cal
bri ght ener agent and a conponent selected fromthe
group consisting of an antim crobial agent, an
anti-oxidant stabilizer and m xtures thereof. 2. The
conposition according to Claim1l further conprising a
nodi fi er which renders the pol yam de receptive to
cationic dyes. 3. The conposition according to C ains
1 and 2, wherein the polyam de conposition conprises
pol yhexamnet hyl ene di am ne adi pam de,
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pol ycaproam de, or copol yners thereof. 4. The

conposition according to Clains 1 - 3, wherein the
W@piosoedo4br i ght ener i s selected fromthe groupPCT/US2004/043122

consisting of: a triazine type, a coumarin type, a

benzooxazol e type, a stilbene type and 2,2'-(1 , 2-

et henediyl di-4, 1 phenyl ene)bi sbenzoxazole. 5. The
con‘ﬂ!ﬂﬁﬁ_ﬁ&laﬂﬂkﬁ;@.ﬁsdg to any of Claims 1 - 4, wherein
th t S

he 100 5&%%@%&@%&@ cFRAY al Bpfe BH@’T{Qﬁero%gegéQﬂd

per cent ot a
The acepmRsient sﬁie@tcd (fTDCﬁ ihg arepGresiating oWae estimiarefal agent,

ANt ikl OBl e 8Biol Sy Blpke gt & i ng_compound

havi ng an anmoun ['ver wel ght from2 to 800
par 2s Jéwe avnidostion atcorfiing todhgosi further aompnsingg rhodifier

da t|m I |s present in
thewﬁémgﬁgg{sghgl‘)hr}gwﬁl ﬁﬂ %%%aqgr? °% percent by
WEI @ht Ths coﬂﬁwsmohmnmrdlmgdormmmsm amd a,amlmesréimtgetpal;@nyde
nthe co og,ltlon 5 to 130
o aPDRTRUER B ETSHE B e eR RGN S A068 4 P ams of
pol pb‘@ba@ﬁdnﬁd@f@bﬁbdﬁn?ﬂs&ﬁ@@bfy g][elater than 32. 9. A
rising.at |eas sin e ILIa 1Sl ng
%he poﬂngrﬁoﬂb? g@%@gp?rqug ng3tW ﬁ'\en%t'ﬁﬁlrrs 1
- 4briditendine skREOForfhtia Golp cﬂﬁﬁéﬁgﬁoft @tn)éﬂﬁé'tﬁ)e a

sel ected fromthe group consisting of | ow oriented
yar ROUparR fYRe} § bepremeealeyyia 2 Eﬁllheln? tmeamd g&rhil.2f | at

dr astheyidbifidi- dr1aﬁﬁgr§,}gn@5@§oéh%§bzo@ r-jet textured yar n,
bul ked_cont i nuous | ament yarn and spun staple. I

A f abrilke ﬁawosm@mapﬁ@rdmrtﬁ apy otClims J.- %M@semm@tlcm
gar Bﬁgtﬁteﬂgrqﬁ gﬁés%'ﬁ‘t Fnr%:h %ﬂ@&r‘\t é@fm%"ﬂ fBélJcenflg’y @8@?\{ Behe

made fromthe yarn o arm rocess
pr ofRi@dlicegneshieat - set pol yani de fabric, conprising

congtr H"ﬁ& 'ce&gﬁalft ﬁp ra%:gorﬁf'nt%% %na"%p{ rélx ﬂl?é 5%%?0%?

nyl on y abr I'C oatenpera
t heagenrtgsea @ﬂvaremmta)mﬁg@omebsmmba\ﬂm aa apwunodf sifve2by

sec%%t ¥r8m9 &%)pdr% E)/\Q’en[]lﬁll n the fabric has a U E
20 7. The composition according to Claim 1, wherein the antimicrobial
agent is present in the composition in an amount of 0.1 to 0.4 percent by
weight.
8. The polyamide composition according to any of Claims 1 - 7, wherein
the composition has 25 to 130 gram equivalents of amine ends per 1000
25  kilograms of polymer and a relative viscosity greater than 32.
9. Avyarn comprising at least a single filament comprising the polyamide
composition according to any of Claims 1 — 4.
10. The yarn of Claim 9, wherein the yamn is selected from the group
consisting of a low oriented yarn, partially oriented yarn, fully drawn yarn,
30 flat drawn yarn, draw textured yarn, air-jet textured yarn, bulked
continuous filament yarn and spun staple.
11.  Afabric made from the yarn of Claim 9.
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whi teness of at |east 75, neasured after the fabric

was heat set. 15. The process of claim 14, further
w@oiose®ung i ntroduci ng the heat set pol yam deP€HDR1004/043122

into a nold; and subjecting the fabric to a pressure

of at least 6 bar at a tenperature that is 5 to 15 0C

hi gher than the heat set tenperature for up to 60

secolizds A garhantmeadetitahe thesfabiicbeClalb.11The process of

quSHrleg pﬁgre'dqeftrgrﬁtr?é)yadrﬁ% almcé e is a brassiere

14. A process for producing a heat-set polyamide fabric, comprising

constructing a fabric from an optically brightened nylon yarn, and heating
5  the fabric to a temperature in the range of 160° to 220° Celsius for a

period of 20 seconds to 90 seconds wherein the fabric has a CIE

whiteness of at least 75, measured after the fabric was heat set.

15. The process of claim 14, further comprising introducing the heat set

polyamide fabric into a mold; and subjecting the fabric to a pressure of at
10 least 6 bar at a temperature that is 5 to 15 °C higher than the heat set

temperature for up to 60 seconds to form a molded article.

16. The process of claim 15, wherein the molded article is a brassiere

cup.
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