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Industria y Comercio

PETITORIO ]

SUPERINTENDENCIA

I
141
i
I
U

' Tranite

04 002058 00

PCT

I Radicacion
I Fecha (AD): 2084-81-14 17311383

SUPERTHDUSIRER ¥ CORLRCHY

1 BABbebLE bbbty Folios: 114

+ BIL PUT-MHIEHT 379 FASE HRCT 411 PRESENAE

Dependencia: 2020 DIVISION DE MUEVAS CHEACIOHES

FORMULARIO UNICO DE SOLICITUD DE PATENTE

ENTRADA EN FASE NACIONAL

Patente de Invencion.

SOLICITUD DE:

D Patente de Modelo de Utilidad.

INVENTOR (ES)

6 Westwood Road,
Asheville, NC 28803,
Estados Unidos de América

D:l Capitulo 1. Capitulo I
’ Nombre: BASF CORPORATION and IDENTIFICACION
@ BASF AKTIENGESELLSCHAFT ‘
sociedades constituidas y existentes bajo C.C. D NIT E
SOLICITANTE las leyes del estado de Delaware, Estados
(71) Unidos de América y de la Republica C.E. Oftro @
Federal de Alemania, respectivamente Cual
Direcciénes: 3000 Continental Drive-North,
Mount Olive, NJ 07828-1234, Numero:
Estados Unidos de América
y D-67056 Ludwigshafen,
Republica Federal de Alemania
Domicilios: Mount Olive, New Jersey,
Estados Unidos de América
Y Ludwigshafen,
Republica Federal de Alemania
@ Nombre: EMILIO FERRERO IDENTIFICACION
Direccion:  Carrera 42. No. 72-35 C.C. NIT
REPRESENTANTE Teléfono: 347 36 11
O APODERADO Fax:: 217 92 11 C.E. D Otro D
E-mail: clientes@camyp.com. Cual
Domicilio:  Bogota, Colombia. Numero: 438.019 T.P. 31.929
1. Otto M. ILG 2. Harry, Y. HU

108 Birch River Road,
Greenville, SC 29611,
Estados Unidos de América

PCT (86)

(72)

Solicitud Internacional No.

Publicacion Interancional No. WO 02/102885 A1

PCT/EP02/05591 Fecha:

Fecha:

22 de mayo de 2002

27 de diciembre de 2002

Titulo (54)
ARTICULOS POLIMEROS ESTABILIZADOS FRENTE A LA LUZ Y
METODOS PARA LA OBTENCION DE LOS MISMOS

Clasificacion Internacional (51)

C08K 5/00

Prioridad

o

Q)

no [

(33) Pais de Origen (32)

Fecha (31) Numero de Solicitud

us

14 de junio de 2001

60/298,217
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@ Comprobante de pago No.: _ 04 - 688 Fecha: 8 _ds enero de 2004 ()-'

Anexos:

Comprobante de pago de la tasa de presentacién de la solichud por $ 422.000.00.

Comprobante de pago por relvindicacidn de prioridad.

Documento que acredita la existencla y representecion legal cuando el solicitante sea persona jurldica.
Poderes, 8i fuere el caso.

Documento de cesién del inventor al solicitante o a su causante.

Declaraciones.

Copia de Ia solicitud intemaclonal. (Resumen, descripcidn, relvindicaciones, dibujos)

Traduccidn de la solicitud Intemacional al castellano. (Resumen, descripcidn, reivindicaclones, dibujos)
Copla del examen preliminar efectuado por la IPEA.

Traduccidn del examen preliminar efectuado por la IPEA.

De ser el caso, copla del contrato de acceso.

01 O Ged [ Bl B OO O Bl Bl O =1

De ser el caso, documento que acradite la licencla o autarizacién de uso de conocimientos tradicionales de
las comunidades Indigenas.

De ser el caso, certificado de depdsito del material bioléglco.
Arte final 12x12

OO0

De ser al caso, Informacion scbre otras solicitudes de patsnis o titulos obtanldos en el extranjero por el
mismo titular o su causante, relaclonadas parclal o totalmente con la invencién de esta solicitud.

Otros

O

FIGURA CARACTERISTICA:

O
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@ Solicito la concesion de lapatents, N MBRE: EMILIO FERRERO o)

FIRMA : {;_Q_,.C_'&__,__,

C.C. 438.019 de Usaquén T.P.31.929

DLM
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CONSULADO GENERAL DE COLOMBIA
10 EAST 46TH STREET, NUEVA YORK. NY 10017
TEL. (212) 370-0004 FAX (212) 972-1725

LA SUSCRITA CONSUL DE COLOMBIA
VISTOS LOS DOCUMENTOS PRESENTADOS POR LOS INTERESADOS

CERTIFICA"

Que ante el (ia) Sr. (a) JOAN BRAMHALL, County Clerk of Morris del estado de
New Jersey, se encuentra registrado como notario (a) Publico (a) de y para el
Estado de Nueva Jersey, Estados Unidos de Ameérica, el Sr(a) KARIN A
NORRMAN, quien ejerce las funciones alli expresadas y que la firma y sello que
aparece en el documento como-suyos, son los que usa y acostumbra en sus
actos oficiales;

Que quien firma el precedente documento Sr. (a) BRIAN W. STEGMAN., quien
esta facultado (a) en su calidad de Representante legal de BASF
CORPORATION., Compariia debidamente constituida y existente bajo las leyes
del estado de Delaware, USA;

Que ha tenido a la vista los documentos probatorios de los hechos citados por
el Notario Publico, los cuales forman parie integral del presente documento.

Se expide ia anterior certificacién de conformidad con el articulo 259 del Cadigo
de Procedimiento Civil y 480 del Cddigo de Comercio y a solicitud de!
interesado a los 24 dias del mes de Junio de 1998.

NO SE ASUME RESPONSABILIDAD POR EL CONTENIDO DEL
DOCUMENTO ADJUNTO.

STO DE TIMBRE Y DERBCHOS CONSULARES

O IMPUE
PAGAD O‘i?l -2

VALOR CINCUENTA Y SIETE

f? 1.YA CORDOBA R.
_ nsul

= Jusn MANGEL WLty A
. o )
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2
e
.!-"/
. %

os4al

0048



1 57 ASUHL

.....Fw..mﬂmm_,: __Mm:.}cm.mrn W
£XTERIORES RES) HSADIL WA JTEXTE

L L .
JEFE F LEGALIL/

Fion AcARLCE TR EL
QLNTLFE G ANGATAR

SRR 1
} ﬂ:nzxmzacmmmmzvmxb .
wrmmcmgmxmm_xmﬁpmym .

LA

R i ot

S -&_L;L

ghaz

“F

F

M)

-
T
B ¥ e
, T mr

o

<

- Lad -

“8 s = :
: (LY Jod]
;o sz (W9 - ,

|m.rlo v =
g ,.T".u.c -t =
T 968 — <
.o Tl i
i .‘OWC " =

X < Z
¢ P omk <
1 vwad . o
“ ﬁ;..;\r.qarn . ~r
¥ ST gt Ep N




. y— Bl I sl

REPRESENTACION Y PODER

e A s S A _<£

trademarks, commercial names, trade emblems

Pxra patentes, modelos de utilidad, disefio:
industoales, marcas de Sibrica, nombre
comerciales, enseilas, lemas comerciales. |

REPRESENTATION AND
POWER OF ATTORNEY

I (we), the undersigned /Yo (nosotros), abajo firmado (s)
BASF CORPORATION

of/domiciiiado (s)en _3000 Continental Drive-

North Mount Olive, New Jersey 07828-1234,

- United States of America,

«! te nambramos a EMILIO FERRERO, 39;

’ gNZm;ERDOMO. 831; LUZ CLEMENCIA PAEZ,

w {\lc';mm tpa. 832, domiciliados en la

] £ 4 Colombia, en obedecimiento a lo

dispuesto en el 1° del Articulo 543 del Cédigo de
Comercl

supientes, sn su

ir notificaclones 'y poderados

trajudiciales. E! primer representante suplenie reemplazaré al
principal en caso de ausencia o impedimento temporal o
definitivo de aquél La misma se aplicard cuando el
segundo representante suplente han de reemplazar al primero,
o el utl-‘ml al segundo. En h:t:“' el e bo:

i oe ,onegu.ndosu , €N SU CASO, O AN
Emeehnp.ﬂn supﬂl:‘::ddn de no l:mr la representacién
mediante declaracidn autentioada Notario "Pidblico en
Colombla, 0 por Notarlo u otro Fi
de Colombla, en el extranjero; y sl se¢ tratare de impedimento,
con el certificado respectivo, Si alguno de loa nombrados faltare
deﬂnltimt::e, e:mm ien‘tl:lbmui su lugar. Cuando cesare la
ausencia o to epresen prind o de su
primero o ugl:::do suplentes, en su caso, podrzl‘ ejercer Ia
. Tepresentacién, en-su orden, ino u otros segin el caso,

asumlndola por el solo hécho de ejercerla, cesando en ese
momento el eercicio de la tepresentscidn por el primero,
segundo o tercer suplenie an eu caso.

Ademds, coniiero (conferimos) poder a los sbogados arriba
nombndu,hrn obtener la proteccién de mi (nuestra)
propiedad Industrial y conima la competancia desleal, a cuyo
efecto autorizo (amos) a loa dichos apoderados para que me
{nos) representen ante cualeasquiera entldades o TPOTIAS,
ejerzan © no jurisdieeldn, aimente ante las del orden
administrativo, contencioso-administrativo y judiclal, asl como

los tribunales de arbitramento, en todo lo concerniente a los
.slgulenlu asuntos: a) Obtencién de patentes de invencidn,

modeios de utllidad y disefios industriales; el registro de marens
: de fibrica, colectivas, defensivas, de servicio, lemas comerdlales,
nombres conwrciales, ensefias, variedades vagetales
denominaciones de origen; su renovacién, traspaso, cambio de
nombre o domidillo, cancelaclén voluniaria; y el registro de
licenclas de uso de e¢sos derechos; b) Las acclones de
competencla desbeal, a:ohaci.én del consumidor, oposiciones u
observaclones, cancelacién administrativa y judicial, nulidad,
medidas cautelares, concesién de licenclas, la ‘tutels, la
proteccidn de secreios indusiriales, y en general los juicios
civiles, penales, administrativos o contencioso-administrativos
relncionados con estos derechos; acclones y procesos 1ue
PrOmMOvVaAmMos ¢ 8¢ nos promuevan Y para que en todos los
asuntos arriba determinados, sustituir este muandato,
tranalgir, conciliar, admitir los hechos del proceso, desistir,
cencelar, recibls, renunciar, y mtificar los actos de agentes
oficiowos.

Given and signed this/Dadoy firmadohoy _______}* ° ~ -«

o Piblico, o Cénaul

in due lance with the terms of h 1at of article 543
of the Commercial Code, do t LIO FE ,

%1999; GONZALO l‘.EﬂJOM t i buz C g;:
domiciled at 4% \N® 72.35, Bo Colombia, lh?.ﬂ-nl as

principal and the others as aliernates, In the order .of stheir
a a8 our re tives for all indusirial property
matters with ﬁmlt{ t0 receive notifications and to appoint
atiormeys in and out of Court. The first alternate shall replace
the prineipal in case of his absence or of tem; or cefinitive
impediment. The same rule will n&plgnwhm the second
alternate representative Is to replace t t one, or when the
third is io replace the firat or second alternates in thelr turn, or
both of theam, second. In such cases, the principal
representative, or the first or second alternates In their turn, or
both of It!mn, shall state their intention not 1o act as
representatives through a declaration given before a Notury
Fublic in Colombin, or before a N or another Public Official
or a Colombian Consul abroad; and in case of impedimaent, the

-appropriate certificate shall suffice. If any of the appolntees

were to be definitely absent, the following alternate snall take
his place. When the sbsence- or impediment of the principal
representative, or of the fArst or second alternate in their turn
ceases, the representation can be taken n in thelr dxquence,
by the principal, the first or second alternate dependl.nﬁn £ase,
and the mere fact or its exercise will suffice. The exerclse-of the
representation by the first, second or third alternates {n their
turn shalt end at such time.

grant a Power of Atiorney In favor of the
above-named sttorneys-at-law so that they may obtain the
protection of my (our) Industrial property and against the
unfair competition, for which wpm I Em authorize the said
attorneys to re t me (us) before any authorities or rson.s,
with or without jurisdiction, specially those administrative,
adminisirative contentious and judicial, as well as before
Arbitration Court, in all matters concern the following: a)
Obtainment of patents, utility models and industrial dealgns;

In addition, we

: ‘the registration of trademarks, collective, defensive and gervice

marks, elo commaercial names, trade emblems, vegetal
varieties and denominations of origin; its renewal, assignment,
change of name or domicile, volu cancellation; and the
nlsh tion of licenses of use of the sbove rights; b) Actions of
unfair competition, protection to the consumer, oppositions or
observations, administrative or Court cancellation, nullity,
infringement, granting of licenses, the action for writ
mandamus, the protection of trade secrets, and in genemal the
civil, penal, and administrative suits nhti.ns to those riihts;
actions and sults institued me (us) or against me (us). And
that in all the above ma - 'ﬁ"_—su' itute thissPower of

orney, compromise,s i“5T0tHe case,

representatives wllhnq;q. Fofattomeyss ~ta
L% 14 ENE 2004
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CERTIFICADO NOTARIAL (INDIVIDUCO)

Alos_2_diasdel mesde____Junio de19_99

ante m!, Notario Priblico de] _EStado de New Jersev
comparecié{eron) personalmente_Brian W. Stegman

- " e = - ——— —
.
~
—

’f.

NOTARIAIL CERTIFICATE('I __lﬁ
On this J\dnyo! ¢ l‘—ﬁ!”# —

before me, a Notary Public of

personally appeared _.B_u_ké_&gn

a quien(es) doy fe de conocer y me consta que es(son) la(s)
persora(s) firmante(s) del documento que pnmdc. Y qulen(es)
tiene(n) capacidad legal para otorgario.

CERTIFICADO NOTARIAL (SOCIEDAD)

to me known, and known to me to ‘be the pemson(s) who
executed that fonrl.n g document, and who has(have) legal
capacity to execute It.

Notario Piiblico — Notary Public ._7_II£I:I'AB¥.EI.I.BI.ILD«'
L . My Commission Expires. 7 2. .. )

LICENSE NO. 51744
CERTIFICATE (CORPORATI N)

Onthis L dayof Seene

Hoy, 2 __de Junio de19_99 1827
'eomp;ndd(emn)u!t.cud appeared before me
Brian W. Steoman Drien w. Sikim

a aulm(es) conozco personalmente y que ﬂrma(n) este documen
to en representacidn de la Socledad

denomizada BASF CORPORATION

who(m) I know personally and who(m) slgned this document as
npnuntltlw(pr:f the Corponﬂonl pany

samed BASF CORPORATION

Certifico:

1. Que he visto los sigulentes documentos:*
Certificado de Constitucidn Delaware, Estados

" Unidos de América, 11 de agosto, 1977

' Consentimiento unanime por Escrito de 1a Junta
Di~ectiva de Parsipga » New Jersey. EE.UU.,

ﬂ\r-\-c
AL L K ] '

L Que dll:hns X ‘hﬁhﬂl

' FOTOCORIA COINCIDE £ &' neTaA
QUE 118 TRIIDY A L7, 4.7 #

2.1 Que P BORPORATION -

‘esuna Socledl'd{Com " mg:%e co

de acuerdo eon]na leyea de___[Delawar
.IUAI'I‘Ahu.' LA LR LY

y existente

1Caertify:

1. That | have seen the following documents:*
Certificate of Incorporation Delaware,
United States of America, August 11, 1977
Unanimous Written Consent of Board of
Directors, Pars1|{pany, New Jersey, U.S.A.,
December 20, 1991.

2 That the above documents duly prove the following:

2.1. That BASF CORPORATION
is a Corporation/Company legally constituted and in existence

in accordance with the laws of_M(ua;‘.

do LN AW "U'J'-.\Aw-\- Fr

22 Quae ¢l domlcllio de dicha Sochda.d/ Comﬁlﬂl

QUDD Cont1nﬁﬂﬁa! RE!! g E !ﬁunﬁ 01Eve.
rica.

i3, Qu.c <l objeto 1 ios cuaies se otorga el presente
poder estin ’:o h!mldog-:enm del objctors. de la
mencionada Socledad /Compaitiia

2.4. Que el{los) Sr.(Sres.) Brian W, Steaman

o @

2.2 That the domicile of said CorpontbnlCom )
upt Oljive,

000 Continent ive- North

23, ﬂ. urpose of purpases for which the present Power
of Altormy :s ?ll'lﬁ!d are comprised within the ration
et th in the cl'luter of the mentioned

E:rpontlonlCumpnny

2.4. That Ms.(Mesers.) __ Dt

esti(n) autorizado(s) para otorgar el presente Poder.

Ciudad Mt.0live

Estado New Jersey

Hoy 2 de junio de19 99

is(are} authorized to grant the present Power of Attorney.

Notario Péblico —. Notary Public [~

* Loa ducumentos deben identificarse con fecha y origen.

City H-olive
State W Jﬂf‘g
This ha day ofdm 1999
mm
NOTARY PUBLIC OF NEW JERSEY
dy Commission Expires: 7/2/2001
LICENSE NO. 51744

* Documents must be Identified with date and origin.
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STATI OF NEW JERSEY
COUNTY OF MORRIS

-~ - B m o - om
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[, Joan Bramhall Clerk of the County of Moms holden in end for said Countv do herebv certify the notary herein set forth bv
whom the foregoing proof acknowledgment or affidavet teken and cert:fied was at the time of taking such proof ecknow ledgment
or affidavit s NOTARY PUBLIC duly commusioned, swom and residing in sard County and State, and was such officer of this
Saate, authonzed to take and certify said proof acknowledgment or affiduvit as well as to take and cerufy proofs of acknowiedgments
of deeds for conveyance of lands, tepements or hereditaments and other instruments in Wrinng, 10 be recorded 1n suud State and futl
farth credit are and ought to be given to his/her official acts and | am well acquented with the handwninng of smid Notary and believe
the signature to the mstrument to which the certificate 1s attached 15 his/her genwine signature

Arnn A Nocrmn Notar

In Testimony Whereo! [ have set my hand end affixed the scal 1d Court and County at Momstown

Special Deputv Clerk

v Ay L] -

'ﬁ ° 3
COMO MOTARIO SHXTO 91 eyweaia
~ DB WDUOTA, HAGO &Ny cad
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CERTFICACION NOTARIAL
Y AUTENTICACION CONSULAR

1. Es necesaria la legalizacién con certificado

notarial. El Notario Piiblico debe certificar:
1.1. Que ]Ja compafifa estd legalmente constituida

y actualmente existente,
" 12, Sudomicilio.
13. Queel sito del poder estd incluido en
el objeto social de la compafi{a.
14. Que el poderdante estd autorizado para dar
el poder en nombre de la compaiiia.
2 Los documentos que hay que mostrarle al

Notario Piblico para probar los puntos anteriores,
deben estar expresados en el Certificado Notarial
con fecha y origen:

21. Respectoalos tos 1.1, 1.2 y 1.3 sugerimos
refe?'iei-se a lospal:lt}culos de cznstimaén con

fecha y lugar de otorgamiento; y

22. Para el to 1.4 sugerimos mencionar la
resoluciégunde 1a Junta Directiva o los
los cuales ]la persona que

estatutos, s:lgﬁ.n
otorga el poder estd autorizada para ello.

3. Enseguida el Sefior Cénsul de Colombia
debe autenticar la firma del Notario Publico. ’

NOTARIAL CERTIFICATION AND
CONSULAR AUTHENTICATION

1, Notarial legalization is necessary. "The

Notary Public must certify:

1.1. That the company is legally constituted and
presently existent, )

1.2.  Its place of business.

1.3. | That the e of the Power-of-Attorney is
included in the activities of the company.

14. That the grantor is em d to give the
Power of Attorney in the name of the

company he represents.

2, The documents which the Notary Public had
before him to prove the above points must be listed
by him in the Notarial Certificate with dated and

origin: \

21. In connection with points 1.1, 1.2. and 1.3 we
suggest referring to the articles of
incorporation with date and place of
_ execution.

22. For point 1.4 we suggest to mention the
resolution of the B of Directors and/or
the by-laws whereby the person who grents
the Power of Attorney has been authorized

to give it.
3. Then the Colombian Consul must legalize
the signature of the Notary Public.

NOTA PARA EL SENOR CONSUL COLOMBIANO: Segiin el articulo 259 del C. de P.C. el Seftor Cénsul debe

autenticar la diltima precedente autenticacién.
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TRADUCCION OFICIAL 078-99 REALIZADA POR EDUARDO CALADO NOGUERA,
TRADUCTOR OFICIAL, AUTORIZADO POR RESOLUCION 541 DEL MINISTERIO DE
JUSTICIA DE FECHA 27 DE FEBRERO DE 1976 Y DEBIDAMENTE REGISTRADO ANTE
EL MINISTERIO DE RELACIONES EXTERIORES DE COLOMBIA.

DOCUMENTO ESCRITO EN INGLES Y EN ESPANOL MEDIANTE EL CUAL BASF
CORPORAT[ON,.EMPRESA DOMICILIADA EN 3000 CONTINENTAL DRIVE- NORTH
MOUNT OLIVE, NEW JERSEY, 07828-1234, ESTADOS UNIDOS DE AMERICA, OTORGA
PODER A EMILIO FERRERO, TPA 31929, GONZALO PERDOMO, TPA 831, LUZ
CLEMENCIA DE PAEZ, TPA 23555 Y A GERMAN CAVELIER, TPA 832. OTORGADO Y
FIRMADO . FIRMA ILEGIBLE.

CERTIFICADO NOTARIAL DE FECHA 2 DE JUNIO DE 1999 PARA CERTIFICAR LA
COMPARECENCIAPERSONAL DE BRIAN W. STEGMAN.PARAOTORGARESTE PODER.
FIRMADO: B. STEGMAN. SELLO: NOTARIO PUBLICO DE NUEVA JERSEY. MI CARGO
VENCE EL 7/2/2001. LICENCIA 51744 .

CERTIFICADO NOTARIAL PARA CERTIFICAR LA EXISTENCIA LEGAL Y EL
DOMICILIO DELA EMPRESA BASF CORPORATION COMOLA CAPACIDAD DE BRIAN
STEGMAN PARA OTORGAR EL PRESENTE PODER. DADO EN MT OLIVE, NUEVA
JERSEY EL 2 DE JUNIO DE 1999. FIRMADO: KARIN A NORRMAN, NOTARIO PUBLICO
DE NUEVA JERSEY. MI CARGO VENCE EL 7/2/2001. LICENCIA 51744.

ESTADO DE NUEVA JERSEY, CONDADO DE MORRIS jrovocora comcina

150 rahae
Yo, Joan Bramhall, escribano del condado Morris, certifico p’pf%lfpréstdﬂ{u

s

ROTAT '

t. - .
quien se tomd y certificé la prueba, reconocimiento o declaracitjanurada anterio momnjento
.- JUAN BBANUEL BC~ ¢ 2w s DINA

. - . - . -'lﬂ-' i, 4% o adepthe ? ot
de tomar la misma un notario piblico debidamente nombrado, juramentado y residente eéﬂ

icho
condado y estado, y que en calidad de funcionario de este estado, estaba debidamente autorizado
para tomar y certificar dicho documento, asi como también para certificar las pruebas de
reconocimientos de escrituras parz; transferencia de tierras, finca raiz o heredades y otros
documentos escritos que vayan a registrarse en dicho estado.Ademés que sus actos oficiales

merecen pleno crédito y fe y que conozco bien la caligrafia de dicho notario y ademds que opino

Pagina -1-
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N0 SE ASUME

o o q

que la firma en el documento adjunto es su firma genuina. Firmado: Karin A. Norman, notario.
En testimonio de lo anterior, he firmado y fijado el sello de esta corte y condado en Morristowna.__
Fechado 14 de junio de 1999. Firmado: JB, escribano del condado. Firmado: Escribano especial
suplente.

Diligencia del 24 de junio de 1999 del Consulado General de Colombia en Nuevea York, mediante
la cual se certifica la firma y funciones de Joan Bramha.;ll,_escr.ibano del condado de Morris y de
Karin A. Norrman, cénsul. Ademds pum certificar que‘Brian W. Stegman esth facultado como
representante legal de BASF CORPORATION para firmar ¢l documento adjunto.

Pagado impuesto de timbre y derechos consulares. Fim;ado: Martha Lya Cérdoba R, cons.ul.

La firma y funciones de Martha Cérdoba se encuentran autenticados mediante diligencia 277119
del 8 de julio de 1999 por el Ministerio de Relaciones Exteriores. Firmado: Jefe de legalizaciones,
Santafé de Bogotd, D.C.

Es traduccién fiel y completa, de la cual se deja copia en nuestras oficinas para propésitos de
comprobacion.

COLO: 11577-801-001-3
WPCL002G. ID. 743

Bogots, 16 de julio de 1999. 2

e T

“
EEAY

HIAFIRMA APARELE
ODCUMENTE DESEM=:Y
LASFUNCIGNES ihCL:

ey
]
.

Pdgina -2-

=]

. . e n

= e oM e e i e
3 in il 0] UTARIO JENTQ L2 voincgle
ant o=

= 2

=

-l ;’j

] o b

—_ & =5

=i —_— ad

E. -

- bk : )

& :' 3 = ;'; 'ﬁ . o, v
[ r ] e =% 1 JUAN A’“l’ . RO y
£ - : JEL BOT

= & % : HOTAHIERO HAEDINA
= ohn .

A



e A S ol gt Y

C:" o "".-qu“—' 'L' -\-L MA"0 \ [N x LI~
,; r P

BIGIA, I"

. - 4 Ca?
Ca™NZMIL ) CON LA FicMA BS%SYRADA POR f.’
LL 'S0 0% EN ESTA NOTARIA e
SAMT.FE DE BLG. 1A 1
» K ) ""n: &
Lol
“' * - &"“ T
- - -\
* -l ’-::




G-
(FUr Patente, Modells und Zelchnungen;
und Serviceznichen; Handalnamen-ind-zelchan),
- . ——
.. REPRESENTACION Y PODER ' VERTRETUNG UND VOLLMACHT
- - _--_:
Yo (nosotros), ubajo firmado (=) Ich (wir) unten Unterzeichnender (de) .......cccoanmns
BASF Aktiengeseligchaft BASF_Aktiengaasllachaft
............ wohnhatt in Ludwigshafen,..Republica..Federal
de Alemenia

domicllindo(s) en ..Lndﬂi&aha-fan-,--..Rep&l.iea
Federal-de-Alemania LIER, tpa. 8M; GONZALO tpa. 831; ER-
. NEETO CA EMILIO

por cl presonie pomhramos p GERMAN CAVELIER tikel 543 des Handalagesetzbuch zu beachien, der erste

tpa. uz:eonzu.ormoio.mmfﬁmm Als Hauptvertreter und die fibrigen als Stallvartretes,

CAVELIER, tpo. 11519; y EMILIO FERRERO, tpa bhexlehungswaiss, als unsere Verterter in allen was sich

- 31920; ‘domicilindos cn la Carrera 4¢ N© '12-33, Bogotd, auf das industriells Elgentum basieht, berechtigt Mal-

' Colombin, en obedccimiento & 1o dispuesto en el pard- dungen-zu empiangen und gerichtilchs und sumserge-

\ grafo 19 del Ariiculo 543 del Cédigo de Comerclo, el richiliche mi ernennen. Dar erxte Btell-
. primero como principal ¥ los demis como suplentes, ‘en verireter wird den Hauptvertreter

su arden, enmo pucstroz representantes en todos los seitwelligen odar definitiven Abwesmnhelt odar Hinder-

ssuntios de propicdad industrial con facultad para recibir nissey des ersten. Dieselba angewandt wer-

y nombrar apoderndos judiciales o ex-~ den wenn der xweita Stallvertreter den ersten ersstzeny/’

v irojudicloles El primer ropresentanis suplente reem- muss, odar der dritte den swelten In solchen Fille der

plazari al principal en caso de ausencis o impedimento Hauptvertreter, oder der ersts oder der xwuite Btell-

iemporal o definitivo de squél La misms regls se apll- vertreier, bexiehungyweiss, oder beide, werden thre

i cori cudndo ¢l segundo representante suplete hays de Abaicht aussprachen um nicht dis Vertrshung sussul-

reemplezar gl primero, o el tereero sl segundo, En tales ben mittalst Aussage notariell beglaubigt in Eoluralien,

- casos, ¢l representante principal, o el primero, o segun- oder vor Notar odar vor elnem anderen 8ffentlichen:

do suplente, en su caso, amhos, declararfin’ Beamter, oder Kolumbianischen Xonsul im Auslends;i
intoncién de na ejercer howdh lllﬂilﬂ': MMIﬁMﬂmmm A

decluracién mutenticada por Notario Plblico en Cplom. Beglaubigung. Wenn einer der C(lennantan ;
bin, o por Nolario u otro Funcionario Piiblico, o Cénsul shwesend wilre, der Folgends wird [hn erwstzen. Im:
de Colombin, ch cl extranjero; ¥ sl se tratare do im- Falle dass dis Abwesenheit oder das Hindernis de
pedimento, con el cortificado respectivo. Bl algunc ds Hauptvertreters, oder dle} seines arsten, swelten
los nombrados faltare dofinitivamente, el sigulents io- oder dritten Vertreters, bu%
mark su lugar, Cuando cesmre Ia susencia o impedl- einer oder anderen, ardnuggewelse wardsn dis Vi
manto del repregentants principal, o de su primaro o tung gusiiben und sla xu sich nshmen nur auf Grund|
segundo suplente, cn su caso, podrin ef sle sumulban, mit Authiren xur Zalt dar Ausfiiung
seniaclén, en su

opogicidn, cancelacidn, nulidad, i
ceslén de Hrencias y an genersl lns julclos et

Promovamos nos Promusvan pars qua todox I rorantreibe;

los asuntos .::1.1; memﬁw oder dis man uns vorantreibt und; ¢) damit sls in allen |
mandsto, transigir, desistir, cancelar, recibir, remuncisr, "
y ratificar los actos hechos por agentes oficlosos. ﬂmmwmmm.

Dado 7 firmado hoy ...h7.4&. marze..de.. 1989 dis Handlungsn der halbamtlichen Vertreter bestitigen.
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UR Nr 1407/89

Ich beglaubige hiermit die Echtheit der vorste - )

eigenhiindig vor mir vollzogenen Unterachriften der filr
die Firma BASF Aktiengesellschaft Ludwigshafen am Rhein

handelnden Herren

1 Dr Gunther Wel z el , Chemiker in T
Ludwigshafen am Rhein,

2 Dr Peter Richters , Chemiker in
Ludwigshafen am Rhein

Die Herren Dr Welzel und Dr BRichters sind mir persdnlich
bekannt

Aufgrund heutiger Einsichtnahme i1n das Handelsregister
beam Amtsgericht Ludwigshafen am Rhein HR B 3000 be-
acheinige ich, dad die Herren Dr Welzel und Dr Richters
als Prokuristen gemeinachaftlieh gur Vertretung und
Zeichnung der Firma BASF Aktiengesellschaft mit dem

8itz in Ludwigshafen am Rhein berechtigt sind

Ludwigshafen am Rhein, den 17 M#irz 1989

o _"l.
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SBTE‘Echfhéft‘varste Unterschrift des Notarassessors

Thomas Walter

als amtlich bestellter Yertreter des Notars Justizrat Dr Kohler

1n Ludwigshafen am Rhein und die Echtheit des beigedriickten

Dienststempels werden hiermit bestdtigt 2ugleich wird bescheinigt,
4 43 der Vorgenannte zur Vornahme der Amtshandlung befugt war

Frankenthal (Pfalz), den einundzwanzigsten Midrz neunzehnhundert-
neunundachtzig

isi1dent des

(Franz Serfas) Kostenvermerk GebOhr 20 -- DM
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El suseriteo Cénsul General de Colombia en Frankfurt
am Main, Repiolica Pedsral de Alemania,.vistos los
docunertos nresentados por los interesados,

CERTIPICa:

Que el sefior Thomas Walter

quien como Notario en Ludwigshafen am Rhein-- -

autenticé la(s) firma(s) del{os) signatario(s) del
Poder precedente, ejercia las funciones indicedas ¥y

su firma corresponde a la rexistrada ante el Tribunal Re-
gional de Frankenthal (Pfalz) -
nue la compaiiia BASF Aktiengesellgchaft -

es upa gsociedad constituida de acuerdo con las leyea
de la Repbblica Federal de Alemania y cumple su objetp

conforme a las mismas; que el(los) az‘m;r.'(es) Dr. Gunther

WELZEL y el Dr., Peter RICHTERS- - -
quien(es) en sus carictpr(es) de apoderadog—-—--—-=-7-=---
—————————— -= - y cuya(s) :ri;ngg_ g)“rué
' P % eoino uo-ram- VS 17y coi
( fueron) au-enticada(s) ante sl Notario .".!!;‘,,:E,Efr""-'; ey
" ouA e THe oA | TmA
_________ _— - es(son) su(s)irepreséntan-

w14 ENE 2004

te(s) legal(es) en este pais.

ANM L}
Tl Cénsul General no asume resnonsab:.lldad n‘er“e

tenido del documento.

Esta Certificacibn se expide en Frankfurt am Main,

el seis de Abril de mil noveclientos ochenta y nueve.
Erantturt o.M 06 AER 1989

#-0077

PAGADO IMPUESTO DE TIMBRE
dors F V. 67 dag Lind E.£. K. Ko
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Die ularische Legalislerug ist notwendig.

NOTAPARAEI.MOROONBULOOIMMNO Begtn los articulos 65 del C. de P. C. y 480 del C. ¢

Co., stelpoderdnn ez una socledad, &l sefior Cénsul debe certificar qus tuvo & I vista las pruebas ¢

:u;‘%enda,queejmemobjetnm que quien conflere el poder es su representante y puede otorg:
demente autenticar 1a firms de éste.
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TRADUCCION DFICIAL NO. 2056

de un documento escrito en Alemdn, el cual para su iden—

tificacidn se sella con el sello de la traductora, lo mismo

que la presente.-

(" continuacioen del poder conferido a GERMAN CAVELIER, GON-

ZAL0 PERDOMO, ERNESTO CAVELIER y EMILIO FERRERO, domiciliados
en la Cra. 4 No. 72-33, Bogotd, el 17 de marzo de 1989, por

la sociedad BASF Aktiengesellschaft, domiciliada en

Ludwigshafen, RFA1) p

Frotocple notarial No. 1407/8%9

Certitico la autenticidad de las fTirmas anteriores puestas [
ante mi, por los aesfores:

1. Dr. Gunther W & 1 zel , guimico, domiciliado en LT
Ludwigshaten am Rheln,

[

2. Dr. Peter Richtrs , quimico, domiciliado en

Ludwigshafen am Rhein.

A los doctores Welzel y Richters las conozcof Bl Apn sona r-f-";{ﬂ
~ B} A0GOTA, ll-ﬂﬂ'ﬂ 5 8 LA
FOTQCOPIA CalNGIn £ s OPALYE
QUE NP TENIUN 1
1 ,: . ff‘"" '. i - ]
g ! -
YL WENEAM :
F.. [, . Il 2 .
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1
b >, = PRIt bt L M.‘aj i



»1H
%
=1

A CZE HE
—

e

It

P Ll ARRIATG
=D

Tart

Frankenthal (Ffalz),

tertifico, por haber tenido a la vista el registro de comer-

cin HR B 3000, del juzgado de Ludwigshafen, que los doctoras

Wlzel y Richters, en su calidad de apoderados, estdn facul-

tadoz para representar conjuntamente y firmar por la sociedad

BAGBF Aktiengesellschaft, con sede en Ludwigshafen.

Ludwvigshafen am Rhein, 17 de marzo de 1989

(sello redondo:)

Dr. Siegfried Kaohler Fda.: firma ilegible

Notario de Ludwigshafen Th. Walter

Asesor del notario como repre

sentante oficialmente designado

del notario Dr. Siegfried Kaohler

Se certifica la autenticidad de la firma anterior del asesor

del rotario, consejero de justicia Dr. Kohler, domiciliado en

Ludwigshaten am Rhein, v la del sello oficial que la acom—

pafa. Al mismo tiempo se certifica que eel mencionado notario

estaba facultado para realizar ese acto otficlal.

DN BOOOTA, HADU CONJSY. T (-

8,0 14 ENgl2oos

# suawaanuer e¥ 1010 mouiws
g NGTAKIO
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"Ei-Presidente del Tribunal Regional

Fon.: firma ilegible  (sello redondo:)
(Franz Serfas) él Presidante del Tribunal Regional

de Frankenthal (Ffalz)

Nota: Derrechos 20,-— DM

EN ESPAROL: La legalizacion de las fTirmas anteriores por el
Consulado de General de Colombia en Frankfurt, bajo =1 No.
0077 (Certificacitn consular) del & de abril de 1989 y del
Ministerio de Relaciones Esteriores de Colombia bajo el No.
35041 del 24 de abril de 1989.

Fagado impuesto de timbre US% &,00

E8 TRADUCCION FIEL Y COMPLETA, de_ 1la cual se deja copia en
los archivos de estas oficinas para su .confrontaclon.

Bogota, 26 de abril de 1989
wUZ ARRIAGA DE HERBEN
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A e CAVELIER
-""4-!.:- 1; : n.':.;;'.;. -t ) T ' ABOGADOS CORMED ELECTAONKCO MUNDIAL CAVE
Teirx ‘ EDIFICIO SISK] TELEFONO [57) (V) 2120100
A _ave e . CARRERA 4¥, No. 72-33 CAMES: CAVELEYES
BOGOTA B, COLOMBIA '
Sefior Jefe de la
DIVISION DE NUEVAS CREACIONES .
Superintendencia de Industria y Comercio
E. s. D.
Poderdante: BASF AKTIENGESELLSCHAFT
Poder conferido el: 17-03-89
Yo, GERMAN CAVELIER, obrando en mi calidad de apoderado
. 2 -
..,. ~ principal del poderdante - arriba menqu ildo {_%‘ -4
: manifiesto a Usted que sust1tuyo el ;pode:‘,qnnfbﬂgpb ’en e

"l..", - ®

N A

-.-,.,.,l n.'-.t_-.’

Tt o sare “Kis pal"

Hago la anterior sustitucién conforme al art:.culo ﬁﬁ"

et

uéﬁ“ 3

L5

Cédigo de Procedimiento Civil. ya que los otros sust:.tq,ta.ﬂl"

1 o3 L N

Faltan en este momento. _ LR _{;ﬁ", : -"i
’:': ‘-_'n R . .

Sefior Jefe, ) , .l ?. F

1"'"-'3'.'-:0 s W4 k CL’A N

m»--::;t iEnm t::‘ oo 0 . e L

& Ta, HAGD :
‘rotecor SERicion cok A oIS GER.MAN VELIER: ... W35
ﬂl!l sf TRHION & I.!l 1 . e .

T P A. No. 832 ,
C C. No. 2 877.924 de Bogota

Acepto: ST C
: ¢ \-&\-—\_-‘——-—c:

3’

" E l4 ENE 2004

y EMILIO FERRERO
. T.P.A. Ne 31.929
¢.C. No. 438.019 de Usaquén

2e-780-2

CAVELER ABOGADOS NIT. B40.041.347-3

team

"'-b“""'n-. -t

Y

\HQ‘H_
“doctor EMILIO FERRERO, Abogado" con'* Tarjeta ".Pi.‘b } i%"‘ﬂ
idas, N

.*No. 31.929, con todas las facultades que me fue::on con?er
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DILIGENCIA DE AUTENT!CACION DE 'FI'R-MA
CON PRESENTACION PERSONAL
{ Ant Iro, det Decvio 2282 de 1990).,
: Arfe el Notario Cincuanta (50) del Circulp de véan‘:ﬁ de’
Bognid.c.mpoarecio, el Doctor e A i)

quian exhibid 1o cédula d.efiue'udam'n nlim=ro E /
expedida en VJWU f y hiicrieta prelesicnol”
nimaro Zt . ﬂé del Miniteria de huiivio, con

el presente rdocumenio dirigids a:_é ﬁ //Mf [’LWRJ €, .

y deciaré que lgfrma que oporeré en - ci .uya.
. Q . \" M—“—-—-\:
) 2

FIRMA AUTOGR'Ar%EEL fECLARANTE
\ , -5 0cf o

W Sontalé de Bogt;lé. D.C.

AUTORIZO LA ANTERIOR

-
-
.

TN et T e IRMA
- A BE.AUTENTICACION DE F
C --'M?‘F‘E "'igi:-EN-TAE'ION Pans:aa;AL
_._.."= LRI . . . drl-Ducrete 282 de §
’\\- -3;.:‘5*"‘?;}".'.2,;?;" Cineuerto 1501 do Cirg de Santafé det
[] e Ll . d.

._-"_‘-.-‘f B Db L]

. r <
Pt Y -
1 gl oehibié lu caduly de eiudadhina 1 -

L. . O%P'!'d.?n .Y.la l::lri::‘u :.;:::io:.:i
} . -m_;ﬁll__ del Ministerio de lusticio,

-~

y detleré que a que apa
- e-_‘-- 4 ..
:l " FIRMA AUTOGRAFA DEL DECLARANTE

oo pogut, 0., 01 0CT. 1993

AUTORIZO LA ANTERIOR
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2/102885 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
27 December 2002 (27.12.2002)

PCT

(10) International Publication Number

WO 02/102885 Al

(51) International Patent Classification”; COBK 5/00,
573433, 51526, 575317, COBL. T¥/02 # (COBK 5/00, 5:13,
5:3435, 5:526, 5:5317)

(21) Iaternatioual Application Number: PCT/EP02/05591

(22) Intermationn! Fillng Date: 22 My 2002 (22.05.2002)

(25) Filing Langnage: English
(26) Publlcation Language: Bnglish
(30) Priority Data:

60/298,.217 14 June 2001 (14.06.2001) US

(71) Applicants: BASF CORPORATION (US/US); 3000
Conlinenta) Drive-North, Mount Olive, NJ 07828-1234
(US). BASF AKTIENGESELLSCHAFT [DH/DE];
67056 Lodwigshafen (DE).

{72) loveators: ILG, Otto, M.; 6 Westwood Road, Asheville,
NC 28803 (US). HU, Harry, Y.; 108 Birch River Road,
Greenville, SC 29611 (US).

(74) Agents: CIMNIAK, Thomss et al; Basf Akiienge-
sellschafi, 67056 Ludwigshafen (DE).

(81) Designated States (national): AE, AG, AL, AT, AU,
AZ BA, BB, BG, BR, BY, BZ, CA, CH, CN,\CQICR, CU,
CZ, DB, DX, DM, DZ, BC, BR, BS, H, GB, GD, GE, GH,
GM, HR, HU, ID, IL. IN, IS, JP, KE, K4, KF, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SR, 5G,
3L 3K, SL, TJ, ™, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA, ZM, ZW. '

(84) Desigwated States (regional): ARIPO paient (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, KU, T3, TM),
Buropean patent (AT, BE, CH, CY, DB, DK ES, FI, FR,
GB, GR, IE, IT. LU, MC, NL, PT, SE, TR), OAFI patent
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

Published:
—  with infernational search report
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Description

The present invention is directed to light-stabilized polymers
and articles made therefrom. The present invention is also direc-

ted to a method of making light-stabilized polymers and articles
containing the same.

Much effort has been directed at improving the light stability of
polymers, such as polyamides. One method of impraving the light
ptability of polymers is to incorporate one or more components
into the polymer structure, wherein the one Or more components
comprise a light-stabilizing mojiety. When present in the polymer
chain of the resulting polymer, the light-stabllizing moiety pro-
vides enhanced light stability to the polymer. For example, nylon
and nylon fibers formed by the polymerization of caprolactam in
the presence of a hindered piperidine compound such as
4-amino-2,2,6,6~tetramethylpiperidine (TAD) exhibit improved
light stability due to the light-stabilizing TAD molety as taught
in U.S. Patents Nos. 5,851,238; 6,136.433; and 6,150,496, all of
which are assigned to BASF Corporation, Mt. Olive, NJ, the ent-
irety of all of which is incorporated herein by reference.

In the above-mentioned BASF patants, the concentration of TAD mo-
ieties along a light-stabilized polymer chain is less than 2
welght percent. In most cases, light-stabilizing properties are
cbtalned when the TAD concentration is less than about 0.5 weight
percent, based on the weight of the polymer-forming monomers.

In some countries around the world, for example China, the capa-
city for manufacturing light-stabilized polymers containing hin-
dered amine compounds, such as TAD, is limited or does not exist
at all. Because of the tight supply of light-stabilized polymer
in the world market, only a limited amount of light-stablilized
polymer can be sold to these countries.

Further, the manufacturing capacity for producing light-stabili-
zed polymers in the form of £ilms and/or f£ibers is limited. Typi-
cally, when a manufacturing facility is set up to produce a par-
ticula; light-stabilized polymer film or fiber, the facility pro-
duces the particular light-stabilized polymer film or fiber in
great Qquantity to optimize manufacturing efficiency, and to mini-
mize downtime resulting from changes in product line. Any way to
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improve manufacturing capacity and/or flexibility would benefit
the £film and fiber industry.

What is needed in the art is a method of making light-stabilized

polymers and light-stabllized article such that manufacturing ca-
pacity and/or flexibility is improved.

The present invention addresses some of the difficulties and pro-
blems discussed above by the discovery of a method of making
light-stabilized polymers and light-stabilized article, wherein
the method improves manufacturing capacity and flexibility. The
method comprises forming a “Btock material” in the form of a
light-stabilized polymer having a high concentration of light-
stabilizing moieties covalently bonded along the polymer chain.
The stock material (i.e., the light-stabilized polymer having a
high concentration of light-stabilizing moieties covalently bon-
ded along the polymer chain) may be used as is, or may be further
processed with one or more additional polymeric materials to form
a thermoformable article, such as a £ilm or fiber. The method of
the present invention produces a single stock material, which may
be used as is or with additional materials, improving manufactu-
ring capacity and flexibility.

Accordingly, the present invention is directed to light-stablli-

zed polymers having a high concentration of light-stabilizing mo-
ieties covalently bonded along the polymer chain.

The present invention is also directed to a method of making
light-stabilized polymers having a high concentration of light-
stabilizing moiaties covalently bonded along the polymer chain.

The present invention is also directed to a method of making
thermoformable articles, wherein the method comprises forming one
or more iight-stabilized polymers having a high concentration of
light-stabilizing moieties covalently bonded along the polymer
chain, and blending the one or more light-stabilized polymers ha-
ving 2 high concentration of light-stabilizing moieties cova-
lently bondaed along the polymer chain with one or more additional
polymeric materials to form a polymer blend, wherein the one or

more additional polymeric materials are substantially free from
light-atabilizing moieties.

The present invention is further directed to a mathod of doing
business, wherein the method comprises the step of offering for
sale a light-stabilized polymer having a high concentration of
light-stabilizing moieties covalently bonded along the polymer
chain. The method of doing business may further comprise mixing

£
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the light-stabilized polymer having a high concentration of
light-stabilizing moleties covalently bonded along the polymer
chain with one or more additional polymeric materials, wherein -
the one or more additional polymeric materials are free from
light-stabilizing moieties.

These and other features and advantages of the present invention
will become apparent after a review of the following detailed
description of the disclosed embodiments and the appended claims,

To promote an understanding of the principles of the present in-
vention, descriptions of specific embodiments of the invention
follow and specific language is used to describe the specific em-
bodiments. It will nevertheless be understood that no limitation
of the scope of the invention is intended by the use of specific
language. Alterations, further modifications, and such further
applications of the principles of the invention discussed are
contemplated as would normally occur to one ordinarily skilled in
the art to which the invention pertains.

One aspect of the present invention is directed to light-stabili-
zed polymers having a high concentration of light-stabilizing mo-
ieties covalently bonded along the polymer chain. As used herein,
the term "high concentration” refers to a concentration of grea-
ter than about 2 weight percent of one or more light-stabilizing
moieties covalently bonded along the polymer chain, based on the
total weight of the polymer forming monomers and the light-stabi-
lizing moiety-containing compounds. Desirably, the light-stabili-
zed polymers comprise from about 2.5 to about 15 weight percent
of one or more light-stabllizing moieties covalently bonded along
the polymer chain, based on the total weight of the polymer for-
ming monomers and the light-stabilizing moiety-containing com-
pounds. More desirably, the light-stabilized polymers comprise
from about 3 to about 10 weight percent of one or more light-sta-
bilizing moieties covalently bonded along the polymer chain, ba-
sed on the total weight of the polymer forming monomers and the
light-stabilizing moiety-containing compounds. Even more desira-
bly, the light-stabillized polymers comprise from about 5 to about
10 weight percent of one or more light-stabilizing moieties cova-
lantly bonded along the polymer chain, based on the total weight

of the polymer forming monomers and the light-gtabilizing moiety-
containing compounds.

The light-stabilized polymers of the present invention may be
formed from a variety of monomers and light-stabilizing moieties.
Suitable monomers for use in the present invan;iun include, but

Pl
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are not limited to, polyamide-forming monomers such as diamine
compounds, dicarboxylic acids, dicarboxylic acid diamine salts,
caprolactam monomers, and combinations thereof; polyester-forming-
monomers; polyurethane-forming monomers; and polyimide-forming
monomers.

In one embodiment of the present invention, the light-stabilized
polymers are formed from polyamide-forming monomers. The light-
stabilized polyamides may be formed from caprolactam monomers, at
least one dlamine compound, at least one dlcarboxylic acid, at
least cne dicarboxylic acid diamine salt, and combinations the-
reof. Desirably, the light-stabilized polvamides are formed from
‘caprolactam monomers; at least one diamine compound selected from '
hexamethylenediamine and tetramethylenediamine; at least one di-
carboxylic acid selected from adipic acid, sebacic acid, and te-
rephthalic acid; and combinations thereof. More desirably, the
light-stabilized polyamides are formed from caprolactam monomers;
at least one dicarboxylic acid selected from adipic acid and te-
raphthaliec acid; and combinations theraof.

In a furthar embodiment of the present invention, the light-sta-
bilized polymers comprise one of the following polyamides having
a high concentration of light-stabilizing moleties covalently
bonded along the polymer chain: nylon 6, nylon 6/6, nylon 4/6,
nylon 6/10, or aromatic nylons such as, poly(meta-phenylene
isophthalamide) and poly(para-phenylene terephthalamide). Suita-
ble polyamides include, but are not limited to, polyamides disc-
losed in U.S. Patent No. 3,287,324 to Sweeny and U.S. Patent No.
3,671,542 to Kwoleck, both of which are incorporated herein by
reference, as well as, polyamides disclosed in U.S. Patents Nos.
5,851,238; 6,136,433; and 6,150,496, all of which are assigned to

BASF Corporation, Mt. Olive, NJ, and all of which are incorpora-
ted herain by referance.

One or more light-stabilizing moieties may be covalently bonded
to the polymers described above. Suitable light-stabilizing moie-
ties for use in the present invention include, but are not limi-
ted to, hindered amines, hindered phosphites, hinderead phosphoni -
tes, and hindered phenols, and a combination thereof. Suitable
hindered amines for use in the present invention include, but are

not limited to, amines having a chemical structure as shown in
Formula I below:
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R

Rg Rg
N

R? ! Rg
Ry

wherein

R; represents -NRzRj3;

R, and Ry sach independently represent hydrogen or an alkyl group
containing from 1 to 7 carbon atoms;

Ry represents hydrogen, benzyl, an alkyl group containing from 1
to 20 carbon atoms, or -ORs;

Rs represents hydrogen or an alkyl group containing from 1 to 20
carbon atoms; and

Rs, R7, Rg and Ry each independently represent hydrogen or an al-
kyl group containing from 1 to 7 carbon atcoms. Other suitable
hindered amines includa, but are not limited to, aromatic hinde-
red amines so0ld under the trade designations NYLOSTAB™ S-EED from
Clariant Corporation (Charlotte, NC); and TINUVIN® 765, TINUVIN®

770, and TINOVIN® 622 available from Ciba Specialty Chemicals
Corporation (Tarrytown, NY).

Suitable hindered phosphites and phosphonites for use in the pre-
gsent invention include, but are not limited to, hindered phos-
phites and hindered phosphonites sold under the trade designa-
tions IRGAFOS® 168, IRGAFOS® TNPP, and IRGAFOS® P-EPQ, all of

which are available from Ciba Specialty Chemicals Corporation
(Tarrytown, NY).

Suitable hindered phenols for use in the present invention inc-
lude, but are not limited to, hinderad phenols sold under the
trade designations IRGANOX® 245, IRGANOX® 1098, IRGANOX® 259, IR-
GANOX®? 1135, IRGANOX® 1010, IRGANOX® 1222, IRGANOX® 1076, IRGA-
Nox® 1330, IRGANOX® 1425, and IRGANOX® MD1024, all of which are

available from Ciba Specialty Chemicals Corporation (Tarrytown,
m, -

Suitable blends, such as blends of hindered phencls and phos-
phites, for upe in the present invention include, but are not 1i-
mited to, compositions sold under the trade designations TRGANOX®
B215, IRGANOX® B225, IRGANOX® B561, IRGANOX® B900, and IRGANOX®

)ﬂ-’
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B1171, all of which are available from Cidba Specialty Chemicals
Corporation (Tarrytown, NY).
Desirably, the one or more light-stabllizing compounds comprise
hindered amines having a chemical structure as shown in Formula 1
above. More desirably, the one or more light-stabilizing com-
pounds comprise hindered amines having a chemical structure as
shovn in Formula 1 above wherein R; represents -NRyRz; Rz and R,
each independently represent hydrogen; R; represents hydrogen,
benzyl, or an alkyl group containing from 1 to 7 carbon atoms;
.and Rg, Ry, Rg and Rg each Ilndependently represent hydrogen or an
alkyl group containing from 1 to 7 carbon atoms. Even more desi-
rably, the one or more light-stabilizing compounds comprise
4-amino-2,2,6,6-tetramethylpiperidine (TAD).

In one desired embodiment of the present invention, the light- ")
stabilized polymers are formed from one or more polymer-forming
monomers as described above and one or more light-stabilizing

hindered amines having a chemical structure as shown in Formula I

20 above. The resulting polymer comprises one or more moieties re-
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presented by Formula II below:

|

N(Rz)}y(R3);
R Ra
Ry l Ry
wherein R
)
Ry, Ry, Ry, Rg, Ry, Ry and Ry are as defined above; and ..

y and z each independently represent 0 or 1 with the total of (y
+ z) being equal to 1.

More desirably, the light-stabilized polymers are formed from one
or more polymer-forming monomers as described above and one or
more light-stabilizing hindered amine moieties having a chemical
structure as shown in Formula II wherein R; represents hydrogen:
Ry represents hydrogen. benzyl, or an alkyl group containing from
1 to 7 carbon atoms; Rs, Ry, Rg and Ry each independently repre-
sent hydrogen or an alkyl group containing from 1 to 7 carbon
atoms; y is 1; and z is 0. Even more desirably, the light-stabi-
lized polymers are formed from one or more polymer-forming mono-
mers as described above and one or more light-stabilizing hinde-
red amine moieties having a chemical structure as shown in For-
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mula II whereiln R; represents hydrogen; Ry represents hydroqeﬁ,
benzyl, or an alkyl group containing from 1 to 7 carbon atoms; R,
Ry, Rg and Ry each represent a methyl group; y is 1; and z is 0.

In one desired embodiment of the present invention, the light-
stabllized polymers are formed from one or more polyamide-forming
mnonomers as described above and one or more light-stabilizing mo-
ieties covalently bonded to the resulting polyamide. Desirably,
the light-stabilized polymers are formed from one or more capro-
lactam monomers, and 4-amino-2,2,6.6-tetramethylpiperidine (TAD).
It has been determined that a desired composition for making
light-stabilized polyamide comprises from about 2.5 to about 15
weight percent of 4-amino-2,2,6,6-tetramethylpiperidine (TAD) in
caprolactam, based on the weight of caprolactam. More desirably,
a composition for making light-stabilized polyamide comprises
from about 3.0 to about 10.0 weight percent of
4d~amino-2, 2,6, 6~tetramethylpiparidine (TAD) in caprolactam, based
on the weight of caprolactam. Even more desirably, a composition
for making light-stablilized polyamide comprises from about 5.0 to
about 10.0 welght percent of 4-amino-2,2,6,6-tetramethylpiperi-
dine (TAD) in caprolactam, based on the weight of caprolactam.
The present invention is also directed to a method of making
light-stabllized polymers having a high concentration of light-
stabilizing moleties covalently bonded along the polymer chain.
One suitable polymerization process for making the light-stabili-
zed polymers of the present invention 1s described in U.8. Patent
No. 5,149,758 to Matthies, the entirety of which is herein incor-
porated by reference, but with the addition of at least one or
more light-stabilizing compounds in the polymerization mixture.
The one or more light-stabilizing compounds and the polymer-for-
ming monomers may be added separately or as a mixture to a reac-’
tor in which polymerization is effected.

In addition to the polymer-forming monomers and the one or more
light-stabilizing compounds, the polymerization mixture may inec-
lude other reaction components. Suitable reaction components inc-
lude, but are not limited to, chain regulators, pigments, and in-
itiators. In one embodiment of the present invention, the one or
more polymar-forming monomers and the one or more light-stabili-
zing compounds are combined with an effective amount of at least

one conventional chain regqulator. The chain regulator(s) acts as
a molecular weight controller.

The particular chain regulator, or combination of chain regula-
tors, and the amount thereof are selected according to the desi-
red molecular waeight and melt stability of the final light-stabi-
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lized polymer. In the case of light-stabilized polyamides, at
least one chain requlator is selected to produce a desired amino
end group content of the final polyamide product and according "to
the desired melt stability of the final polyamide product. The
desired amino end group content of the final polyamide product
may also depend on the desired dyeability of the yarns or fibers
produced from the polyamide product. The desired melt stability
of the f£inal polyamide product may further depend on the practi-
cal requirements for the processing of the polyamide, particu-
larly for the spinning of the polyamide.

Suitable chain ragulators for use in the present invention inc-
lude, but are not limited to, monocarboxylic acids, dicarboxylic
acids, amines, diamines, and combinations thereof. Suitable mono-

15 carboxylic acids inciude, but are not limited to, acetic acid,

propionic acid, toluic acid, and benzoic acid. Suitable dicarbo-
xylic acids include, but are not limited to, C4-Cip alkane dicar-
boxylic acids, particularly adipic acid, azelalc acid, sebacic

acid, decanedicarboxylic acid, and dodecanedioic acid; Cs-Cy cy-

20 cloalkane dicarboxylic acids, particularly cyclohexane-1,4-dicar-

boxylic acid; and benzoic ‘dicarboxylic acids, particularly isoph-
thalic acid, terephthalic acid, and naphthalene-2, 6-dicarboxylic
acid. Suitable amines include, but are not limited to, hexyla-

mine, cyclohexylamine, octylamine, benzylamine, and 2-phenylethy-

45 lamine. Suitable diamines include, but are not limited to, C3~Cis

alkane diamines, particularly tetramethylene diamine, hexamethy-
lene diamine, and dodecane diamine; Cs-Cs cyclcalkane diamines;
and C¢-Cy4 aryl diamines, particularly para-phenylene diamine,
meta-phenylene diamine, meta-xylylene diamine, and para-xylylene

30 diamine. Desirably, the one or more chain.regulators used in the

35

40

45

present invantion comprise one or more dicarboxylic acids or one
or more diamines. The dicarboxylic acid or diamine chain regqula-
tors may be the same as or different from a dicarboxylic acid or
diamine that is used as a polyamide-forming compound.

The one or more chain regulators may be used in an amount ranging
from 0 to about 50 weight percent, based on the weight of the po-
lymer-forming monomers. Desirably, the one or more chain regula-
tors are used in an amount ranging from 0 to about 30 weight per-
cent, based on the weight of the polymer-forming monomers. More
desirably, the one or more chain regulators are used in an amount
ranging from about 0.01 to about 2.0 weight percent, based on the
weight of the polymer-forming monomers.

In one embodiment of the present invention, the method of making
light-stabilized polymers comprises polymerization of polymer-
forming monomers in the presence of one or more light-stabilizing
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compounds of Formula I and one or more pigments. Suitable pig-
ments for use in the present invention include, but are not limi-
ted to, titanium dioxide and color-bearing compounds of.organic
or inorganic nature. The pigment (8) may be added to the polymer-
forming monomers or to the polymerizing mixture in a desirable
amount of up to about 5 weight percent, based on the waeight of
the polymer-forming monomers. More desirably, when present, one
or more pigments are added to the polymerizing mixture in an
amount ranging from about 0.01 to about 2.0 weight percent, based
on the weight of the polymer-forming monomers.

The present invention is also directed to a method of making

thermoformable articles, wherein the method cumpriaes forming one

or more light-stabilized polymars having a high concentratian of
light-stabilizing moieties covalently bonded along the polymer
chain, and thermoforming the one or more light-stabilized poly-
mers. Suitable thermoforming processes include, but are not limi-
ted to, extrusion processes, pultrusion processes, and batch mol-
ding processes. Any conventional thermoforming process and appa-

ratus may be used to process the light-stabilized polymers of the
present invention.

In cone embodiment of the present invention, the method of making
thermoformable articles comprises forming one or more light-sta-
bilized polymers having a high concentration of light~stabilizing
moieties covalently bondad along the polymer chain; mixing the
one or more light-stabilized polymers with one or more additional
polymeric materials to form a polymer mixture, wherein the one or
more additional polymaric materials contain light-stabilizing mo-
ieties or are substantially free from light-stabilizing moieties;
and thermoforming the polymer mixture to form a blended light-
Btabilized polymer. The resulting blended light-stabilized poly-

mer contains a desired amount of one or more light-stabilizing
moieties within the polymer blend.

Any thermoformable polymer may be used in combination with the
one or more light-stabilized polymers having a high concentration
of light-stabllizing moieties covalently bonded along the polymar
chain. Suitable thermoformable polymers include, but are not 11-
mited to, polyamides, polyolefins, polyesters, polycaprolactone,
ABS, and combinations thereof. The weight percent of each compo-
nent in the polymer blend may vary depending upon the desired
properties of the blended light-stabilized polymer. Typically,
the polymer blend contains at least about 1.0 weight percent of
one or more light-stabilized polymers having a high concentration
of light-stabllizing moieties covalently bonded along the polymer

! - - T m -y
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chain, and up to about 99.5 weight percent of one or more addi-
tional polymers.

In an exemplary embodiment of the present invention, a method of
making thermoformable articles in the form of a blended light-~
stabilized polymer comprises forming a light-stabilized polymer
having frdm about 2.5 to about 15.0 weight percent of one or more
light-stabilizing moleties covalently bonded along the polymer
chain, wherein the welght of the ome or more light-stabilizing
moieties is based on the weight of the polymer-forming monomers;
mixing the light-stabilized polymer with one or more additional
polymers, which are substantially free of light-stabilizing moie-

ties, to form a polymer blend; and co-extruding the polymer blend

to form a light-stabllized polymer having a weight percent of one
or more light-stabilizing moieties covalently bonded along a p -
lymer chain of less than about 2.0 weight percent, based on the
weight of the polymer blend. It should be noted that the above
example may be used to produce a variety of polymer blends having
a desired amount of light-stabilizing moieties within the blended
polymer.

In one desired embodiment of the present invention, the method of
making thermoformable articles in the form of a blended 1ight~
stabllized polymer comprises forming a light-stabilized polyamide
having from greater than about 2.0 weight percent to about 10.0
weight percent of 4-amino-2,2,§,6-tetramethylpiperidine (TAD) co-
valently bonded along the polyamide chain, wherein the waight of
TAD i based on the weight of the polyamide-forming monomers; mi-
xing the light-stabilized polyamide with one or more additional
polyamides, which are substantially free of light-stabilizing mo-
ieties, to form a polymer blend; and co-extruding the polymer
blend to form a light-stabilized polyamide blend having a welght
percent of 4-amino-2,2,6,6-tetramethylpiperidine (TAD) covalently
bonded along a portion of the polyamide chains of from about 0.05
to about 2.0 weight percent, based on the weight of the polyamide
blend. It should be noted that the choice of light-stabilizing
compound, the starting weight percent of the light-stabilizing
compound, and the final weight percent of the light-gtabilizing
moieties in the polymer blend of thae above example may vary de-
pending upon the desired properties of the resulting blended p -
lymer. It should further be noted that the step of mixing may

take place during a co-extrusion step, as opposed to mixing prior
to an extrusion step.

The present invention ig further directed to articles produced
from the light-stabilized polymers and the blended light-gtabili-
zed polymers. Non-limiting examples of such articles include £1-
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bers, yarns, carpets, textile fabrics, films, foams, and multi-
layer articles containing one or more of the described articles.
Fibers may be formed by subjecting the light-stabilized polymers
of the present invention to any conventional fiber-forming pro-
cess such as, for example, that disclosed in U.S. Patent No.
4,983,448 to Xarageorgiou and U.3. Patent No. 5,487,860 to Kent
et al., the entirety of both of which are incorporated herein by
referance. One desired fiber-forming process involves rapidly
spinning the light-stabilized polymers of the present invention
at take-off speeds of at least about 4,000 m/min. Similarly, fa-
brics may be formed by subjecting the light-stabilized polymers
of the present invention to any conventional fabric-forming pro-
cess such as, for example, that disclosed in U.S. Patent No.

4,918,947 to Speich, the entirety of which is incorporated herein
by referencae.

In one embodiment of the present invention, the articles formed
from the above-dascribed light-stabilized polymers are dyed. When
the light-stabilized polymer of the present invention is a light-
stabllized polyamide, the light-stabilized polyamide may be dyed
with conventional dyes used to dye nylons such as, for example,
metalized and non-metalized acld dyes. Usual dyebath conditions
for dyeing nylon may be employed. In one exemplary embodiment, a
dyebath is prepared at a2 volume equal to about 20 times the
waeight of the articles to be dyed. Processing chemicals are ad-
ded, which inciude a chelating agent to prevent the deposition or
complexing of metal ions in hard water, a dye leveling agent,
and, in the case of metalized acid dyes, an acid donor to slowly
lower the dyebath pH. The dyestuff is added, and the dyebath pH
is adjusted. The solution is heated to a desired temperature of
typically about from 95°C to about 110°C at a rate of from about
0.5°C to about 3.0°C per minute and is held at that temperature
for about 30 minutes to about 60 minutaes. The dyebath is cooled
or emptied, and the articles are thoroughly rinsed with fresh wa-
ter. The dyed articles are dried in a tumble drier or an oven,
such as a tenter, or are passed over heater cans. The dyed arti-

cles may then be optionally heatset to improve dimensional stabi-
lity.

Alternatively, fibers made from the light-stabilized polyamides
of the present invention may be solution-dyed before being formed
into articles. Usual conditions for solution-dyeing nylon may be
employed. In one exemplary embodiment, the light-stabilized poly-
amide of the present invention is melted and colored with a colo-
rant such as a pigment, a dye, any other colored compound, or a
combination thereof. The colored light-stabilized polyamide is
then spun into fibers or fabric according to conventional methods
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such as, for example, those disclosed in U.S. Patent No.
4,983,448 to Xarageorgiou, U.9. Patent No. 5,487,860 to Kent et
al., and U.S. Patent No. 4,918,947 to Speich. -

The present invention is further directed to a method of doing
business, wharain the method comprises the step of offering for
sale a light-stabilized polymer having a high concentration of
light-stabilizing moieties covalently bonded along the polymer
chain. The method of doing business may further comprise offering
for sale one or more gdditional polymeric materials, wherein the
one or more additional polymeric materials are substantially free
from light-stabilizing moieties; and mixing the light-stabilized
polymer having a high concentration of light-stabilizing moieties
covalently bonded along the polymer chain with the ona or more
additional polymeric materials to from a polymer blend having a
desired amount of light-stabllizing moieties along a polymer
chain within the polymer blend.

The present invention is further illustrated by the following ex-
amples, which are not to be conatrued in any way as imposing 1i-
mitations upon the scope thereof. On the comtrary, it is to be
clearly understood that resort may be had to various othar ambo-
diments, modifications, and equivalents thereof which, after rea-
ding the description herein, may suggest themselves to those
skilled in the art without departing from the spirit of the pre-
sent invention and/or the scope of the appended claims.

EXAMPLES

The following test methods were used to determine physical and

chemical properties of the polymer articles produced in the exam-
ples that follow.

Test For Measuring End Group Content

The amino end group content was determined by dissolving about
2.0 grams of a polymer in about 60 cc of a phenol-methanol mix-
ture (68:32 wt%) at 60°C. The solution was then titrated with ab-

out 0.20 N EC1 at about 25°C by a potentiometric method, wherein
the endpoint was determined by a steep potential increase.

The carboxylic end group content was determined by dissolving ab-

out 0.30 grams of a polymer in about 40 cc of a mixture of banzyl

alcohol at 180°C. The solution was then titrated with about 0.03 N
t-butyl ammonium hydroxide at about 80°C to about 100°C by a po-

—
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tentiometric method, wherein the endpoint was determined by a
steep potential increase.

Xenon hrc {(Ultraviolet Light, "UV") Exposure:

¥nit tubes are exposed according to AATCC Test Method 16-1998,
Option E: "Water-Cooled Xenon-Arc Lamp, Continuous Light* to 2125
kJ (500 hours) in 425 kJ (100 hour) increments. Following expo-
sure, the tenacity of the samples is measured by the single
strand method wherein single strand yarmm specimens are broken at
a constant rate of extension using an INSTRON™ tensile testing
machine. Units are given in grams per denier (g/den.).

Ozone and NOyx Exposure:

Knit tubes are tested according to AATCC Test Method 129-1996,
*Colorfastness to Ozone in the Atmosphere Under -High Humidities”
and AATCC Test Method 164-1992, ~"Colorfastness to oxides of Ni-
trogen in the Atmosphere Under High Humidities*. Data in the Eorm
of total color difference (AE) is collected at 1, 2, 3, ¢, 6 and
8 cycles.

Total Color Difference (AE):

Color measurements are made using Applied Color Systems (ACS)
‘Spectrophotometer generating 1976 CIE LAB (D6500 illuminant, 10
degree observer) values. Delta E or AE {total color difference)
calculations are made against unexposed controls. Detaills of CIE
LAB measurements and calculation of total color difference (AE)
are found in the color science literature, for example, Billmeyer
and Saltzman, Principles of Color Technology, 2nd EBdition. J. Wi-
ley & Sons, New York, (1981). Larger AE valuas indicate more co-
lor change and, therefore, more degradation in the colorad fiber
properties. CIE LAB color data is composed of measurements along
three axes in three-dimensional space. L* is a quantification of
lightness. Higher values are lighter. ar is the red-green axis
with positive numbers being more red. b* is the yellow-blue axis
with positive numbers being more yellow.

Strength Retention Test

The strength retention test used to detarmine yarn strength after
exposure to ultraviolet (OV) light is described herein. Fabric
samples were exposed to UV light as described in the AATCC Test
Method 16-1998, Option E described above. The strength of yarn
raveled from the knit fabric prior to exposure, as well as, yarn
raveled from the knit fabric after exposure to UV light was mea-



WO 02/102885

10

15

30

5

45

PCT/EPO2/05591
14 )
sured using an INSTRON™ machine, Model No. 4502. The strength re-
tention wag determined as shown below:

{Yarn Strength After UV Exposure)

{on &= x100
Strength Retention %=". - " Strength Prior to UV Exposure)

EXAMPLE 1

Preparation of a Polyamide Containing No Light-Stabilizing Moie-
ties

A nylon 6 polymer (RV 2.7) was formed in a polymerization reac-
tion. The following reactants were charged into a 250-1iter auto-
clave: 75 kg caprolactam, 1800 g water, and 112.5 g (0.15 weight
percent) of propionic acid. The mixture was heated to about 270°C
in one hour, while the pressure increased to about 60 psi (3,102
mn Hg). After holding the mixture at about 60 psi (3,102 mm Hg)
for about 30 minutes, the pressure was slowly released. To acce-
lerate polymerization, the system was placed under a vacuum of
about 9.67 psi (500 mm Hg) for the last 15 minutes. The polymer
wag then extruded under a positive nitrogen pressure and cut into
chips. The chips were washed with hot water (about %0°C) and dried
in a tumble dryver. The amino end group content measured about 37
meq/kg, and the carboxylic end group content measured about 50
meq/kg.

EXAMPLE 2

Preparation of a Polyamide Containing TAD Light-Stabilizing Moie-
ties

A light-stabilized nylon 6§ polymer was formed in a polymerization
reaction. The following reactants were charged into a 250-liter
autoclave: 75 kg caprolactam, 1800 g water, and 394 g (5.25
weight percent) of 4-amino-2,2,6,6-tetramethylpiperidine (TAD).
The mixture was heated to about 270°C in one hour, while the pres-
sure increased to about 60 psi (3,102 mm Hg). After holding the
mixture at about 60 psi (3,102 mm Hg) for about 30 minutes. the
pressure was slowly released. To accelerate polymerization, the
system was placed under a vacuum of about 8.70 psi (450 mm Hg)
for about 90 minutes. The polymer was then extruded under a posi-
tive nitrogen pressure and cut into chips. The chips were washed
with hot water (about %0°C) and dried in a tumble dryer. The rela-
tive viscosity of the polymer was 1.46. The amino end group con-

1
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tent was too high to measure, and the carboxylic end group con-
tent measured about 11 meq/kg.

EXAMPLE 3

Preparation of a Polyamide Containing TAD Light-Stabilizing Moie-
ties and Adipic Acid Chain Regulator

A light-stabilized nylon 6 polymer was formed in a polymerization
reaction. The following reactants were charged into a 250-liter
autoclave: S50 kg caprolactam, 802 g water, 2.89% kg (5.25 weight
percent) of 4-amino-2,2,6,6-tetramethylpiperidine (TAD), and 1.24
kg adipic acid (2.25 weight percent). The mixture was heated to
about 270°C in one hour, while the pressure increased to about &§0
pel (3,102 mm Hg) . After holding the mixture at about 60 psi
{3.102 mm Hg) for about 30 minutes, the pressure was slowly re-
leased. To accelerate polymerization, the system was placed under
a vacuum of about 8.70 psi (450 mm Hg) for about 90 minutes. The

polymer was then extruded under a positive nitrogen pressure and .

cut into chips. The chips were washed with hot water (about 90°C)
and dried in a tumble dryer. The relative viscosity of the poly-
mer was 1.46. The amino end group content was too high to mea-

sure, and the carbaxylic end group content measured about 49 medq/
kg.

EXAMPLE 4

Preparation of a Polyamide Containing TAD Light-Stabilizing Moile-
ties and Terephthalic Acid Chain Regulator

A light-gtabilized nylon 6 polymer was formed in a polymerization
reaction. The following reactants were charged into a 250-liter
autoclave: S0 kg caprolactam, 813 g water, 2.89 kg (5.25 welght
percent) of 4~-amino-2,2,6,6-tetramathylpiperidine {TAD), and 1.37
kg (2.5 weight percent) of terephthalic acid (TPA). The mixture
was heated to about 270°C in one hour, while the pressure increa-
sed to about 60 psi (3,102 mm Hg). After holding the mixture at
about 60 psi (3,102 mm Hg) for about 30 minutes, the pressure was
slowly released. To accelerate polymerization, the system was
placed under a vacuum of about 8.70 psi (450 mm Hg) for about 90
minutes. The polymer was then extruded under a positive nitrogen
pressure and cut into chips. The chips were washed with hot water
(about 90°C) and dried in a tumble dryer. The relative viscosity
of the polymer was 1.48. The amino end group content was too high

to measure, and the carboxylic end aroup content measured about
42 meq/kyg.

9
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EXAMPLE 5

Preparation of Solution-Dyed Nylon Fibers From Polymer Blends

Nylon-6 host polymer (BS700F available from BASF Corporation, Mt.
Olive, NJ) was extruded at 260°C to 265°C along with Opal Gray co-
lor concentrate and an amount of light-stabilized polymer produ-
ced in Examples 2-4 above using a small-scale extruder. The
above-mentioned components were fed to a spinning machine through
volumetric feeders. The rasulting f£ilaments contained 0.15 welght
percent TAD, baged on the total weight of the polymer-forming
components.

The extruded flilaments were cooled and solidified by a stream of
quench air at 15°C. After the application of a spin finish, the
yarns wers drawn at a draw ratio of 3.3 and textured in a texture
jet at 215°C. The yarns were taken off at a draw roll speed of ab-

out 2350 m/min. The final yarns had a yarn constructign of 1288
denier/S8 filaments.

EXAMPLE 6
Testing of Nylon Fibers

Knitted fabric samples were produced by knitting fabrics using
the three types of yarns produced in Example S. Fabrica were
knitted on a knitting machine, Model 6~CK, manufactured by L-R
Machine Sales, Inc. (Chickamauga, GA) using the following set-
tings: 6 inch-diameter, and 90 needles. The strength retention of
yarn samples-removed from the fabric samples were measured after

exposure to UV light according to AATCC 16E Test Method described
above.

Knit tubes were tested for tenacity, strength retention, and co-
lorfastness according to the test methods described above. The
tenacity, strength retention, and colorfastness data is presented
in Tables 1-3 below. As used in Tables 1-3 below, the designa-

tions “W* and "U” are used to describa “washed chips” and "unwas-
hed chipa” respectively.

u
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Table 1. Tenacity Data of Yarns Formed From Polymer Blends

(Units - g/den.)

5 [Sample LS Addition Orig. [ 100 | 200 | 300 | 400
Polymer Polymer hrge | hrs | hrs hrs
1 - BS700F 2.9 | 2.71 2.5 1 1.9 -
2 Ex. 2 BS700F 2.6 |2.5] 2.5 (| 2.4 [ 2.3
3 Ex. 3 BSTD0F 2.7 (2.5 2.4 | 2.3 | 2.3
4 Ex. oW BI700F 2.7 | 2.6 | 2.5 | 2.8 | 2.2
W ——T& a0 BST00F 7.6 (2.6 3.4 | 2.2 1 2.5

Table 2. Strength Retention Data of Yarns Formed From Polymexr
Blends

15 [Sanple| LS Addition Orig. [ 100 | 200 | 300 | 400
Polymer Polymer hrs | hrs hrs hrs
1 - BS700F 1008 | 94% | 86% | 66% =

2 | Bx. 2 | BST00F 96% | 96% | 92% | BE% | 96% |

3 | Ex. 3 BS700F 93% | 89% | 85% | 85& | 93%
20 4 | Bx. 4w BS700F 96% | 93% | 89% | 81% | 96%
5 Ex. 40 BS700F 93% | 86% | 79% | 89% | 93%

Table 3. Colorfastness (AE) Data of Yarns Formed From Polymer
Blands

35 Sample LS Addition Oorlg. | 100 | 200 | 300 | 400
Polymer Polymer hrs hra hrs hrs
1 - BS700F = < = - -
~ 2| Ex, 2 BST00F_ RN A PR YA PR ER LR
3 Ex. 3 BS700F 1.87 | 2.3012.36 | 2.511 1.87
30 ) EX. 4w BS700F 1.87 | 2.23 | 2.44 | 2.48 | 1.87
5 | Ex. 40 BB700F 1.93 | 2.264 | 2.37 [ 2.50 | 1.93

As indicated by the data in Tables 1-3, yarns made according to
the present invention have improved photostability, as measured

35 by yarn tenacity, and strength retention, when compared to the
photostability of conventional polyamide yarns.

While the specification has been described in detail with respect
to specific embodiments thereof, it will be appraciated that

40 those skilled in the art, upon attaining an understanding of the
foregoing, may readily conceive of alterations to, variations of,
and equivalents to thase embodiments. Accordingly, the scope of
the present invention should be assessed aa that of the appended
claims and any equivalents thereto.

45
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Wwhat is claimed is:
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A light-stabilized polymer comprising at least 2 wt% of one ’
or more light-stabilizing moieties covalently bonded along
the polymer, based on a total waight of polymer-forming com-
ponents.

The light-stabilized polymer of Claim 1, wherein the one or
more light-stabilizing moieties are present in an amount ran-
ging from about 2.5 wt% to about 15 wt%, based on the total
weight of polymer-forming components.

The light-stabilized polymer of Claim 2, wherein the one or
mora light-stabilizing moieties are present in an amount ran-
ging from about 3.0 wt% to about 10 wt%, based on the total
weight of polymer-forming components.

The light-stabilized polymer of Claim 3, wherein the one or
more light-stabilizing moleties are present in an amount ran-
ging from about 5.0 wt% to about 10 wt%, based on the total
welght of polymer-forming components.

The light-stabilized polymer of Claim 1, wherein the one or
more light-stabilizing moisties are formed from one or more
hindered amines, hindered phosphites, hindered phosphonites,
hindered phenols, or a combination thereof.

The light-stabllized polymer of Claim 5, wherein the one or

more light-stabilizing moleties are formed from one or more
hindered amines.

The light-stabilized polymar of Claim 6, wherein the one or
more light-stabllizing moieties have a chemical structure:

N{Rz)y(Ry),
Re Rg

N
Ry ) Ry

whereain:
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Rz and R; each independently represent hydrogen or an alkyl
group containing from 1 to 7 carbon atoms;

Ry represents hydrogen, benzyl, an alkyl group containing
from 1 to 20 carbon atoms, or -ORs;

Rs represents hydrogen or an alkyl group containing from 1 to
20 carbon atoms;

R, R71. Rs and Ry each independently represant hydrogen or an
alkyl group containing from 1 to 7 carbon atoms; and

y and z each independently represent 0 or 1, and (y + z) is
equal to 1.

The light-stabilized polymer of Claim 1, wherein the one or
more 1ight-stabi1§zing moleties comprise derivatives of
4-amino-2, 2,6, 6~-tetramethylpiperidine.

The light-stabilized polymer of Claim 1, wherein the polymer

is formed from caprolactam monomers, and 4-amino-2,2,6,6-te-
tramethylpiperidine.

The light-stabilized polymer of Claim 1, wherein the polymer
is formed from caprolactam monomers, and from about 5.0 wth
to about 10 wt% of 4-amino-2,2,6,6-tetramethylpiperidine, ba-
sed on the total weight of caprolactam monocmers.

A method of making the light-stabilized polymer of Claim 1,
wherein the method comprises:

polymerizing a mixture of one or more polymer-forming mono-

mers and at least 2 wt% of one or more light-stabilizing com-

pounds, based on a total weight of the polymer-forming compo-
nents.

The method of Claim 11, wherein the mixture comprises one or
more polyamide-forming monomers and from about 5.0 wt® to ab-
out 10 wt% of 4-amino-2,2,6,6~tetramethylpiperidine, based on
a total welight of the polymer-forming components.

A method of making a thermoformable article comprising sha-
ping the light-stabilized polymer of Claim 1.

A method of making a thermoformable article comprising:
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forming a light-stabilized polymer having from about 2.5 to
about 15.0 weight percent of one or more light-stabilizing
molaties covalently bonded along the polymer chain, wherein
the waight of the one or more light-stabilizing moieties is
based on a total weight of polymer-forming components:;

blending the light-stabilized polymer with one or more addi-
tional polymers, which are substantially free of lighr-stabi-
lizing moieties, to form a polymer blend; and

shaping the polymer blend to form a light-stabilized polymer
blend having a weight percent of one or more light-stabili-
zing moieties covalently bonded along one or more polymer
chains of less than about 2.0 weight percent, based on the
weight of the polymer blend.

The method of Claim 14, wherein the light-stabilized polymer
is formed from caprolactam monomers and 4-amino-2,2,6,6-te-
tramethylpiperidine; and the one or more additional polymers
comprise polyamide having no light-stabilizing moieties cova-
lently bonded along the polyamide chain.

The method of Claim 15, wherein the weight percent of
4-amino-2, 2, 6, 6-tetramethylpiperidine moieties covalently
bonded along one or more polymer chains is from about 0.08 to

about 0.40 weight percent, based on the weight of the polymer
blend.

The method of Claim 16, wherein the weight percent of
4-anino-2,2,6, 6-tetramethylpiperidine moieties covalently
bonded along one or more polymer chains is from about 0.10 to

about 0.30 waight percent, based on the weight of the polymer
blend.

The method of Claim 16, wherein the weight percent of
4-amino-2,2, 6, 6~tetramethylpiperidine moieties covalently
bonded along one or more polymer chains is about 0.15 welight
percent, based on the weight of the polymer blend.

The method of Claim 14, wherein the shaping step is an extru-
sion step.

A fiber formed from the method of Claim 19.
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production, and fibers made therefrom. In fact, the clatms contain many ,
options for the choice of 1ight-stabilizing moiety, polymer-forming

components, and additional polymers (claim 14).

The term "11ght-stabilizing moiety"™ (claim 1) 1s more fully defined in
claim 5 (hindered amines/phenols/phosphites/phosphonites and combinations ':]
thereof), and even more specifically in claim 6 (HALS). These claims, *
nevertheless, sti1l1 encompass a vast number of possible compounds. Claims
7 to 10 provide more definable compounds, for the case of HALS compounds.
The term “"polymer-forming components®™ encompasses an exhausttve amount of
possibles for monomeric constituents known to the skilled person. The
term 1s further concised in claims 9, 10, and 15-18 as being a
caprolactam monomer.

Support within the meaning of Art. 6 PCT and disclosure within the
meaning of Art. 5 PCT 1s to be found, however, for only a very small
propartion of the compounds, methods, and fibers claimed (see pages 4-6;
Examples of the specification). In the present case, the claims so lack
support, and the application so lacks disclosure, that a meaningful
search over the whole of the claimed scope is impossible. Consequently,
the search has been carried out for those parts of the claims which

appear to be supported and disclosed, namley those parts relating to

those stabilizer moieties (pages 4-6; Examples; claims 7-10, 12, and
15-18), and polymer—forming components (pages 3-4; Examples; claims 9,
10, 15-18) which are explicitly disclosed.

‘Refer also to extra sheet on non-unity!. *
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claims, relating to inventions in respect of which no international
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international preliminary examination (Rule 66.1(e) PCT). The applicant
1s advised that the PO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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FURTHER INFORMATION CONTINUED FROM PCTASN 210

This International Searching Authority found multiple (groups of)
inventions 1n this internattonal application, as follows:

1. Claims: 1-20

A light stabi11zed polymer comprising at least 2 wt.X of one
or more (1) HALS 11ght-stabilizing moletis covalently bonded
along the polymer, a method of its production, a method of

forming a thermoformable article, and a fiber formed from 1t.

2. Claims: 1-5,11,13,14,19,20

A light stabilized polymer comprising at least 2 wt.X of one
or more {(2) hindered phosphites as 1ight-stabili1zing moietis
covalently bonded along the polymer, a method of its

. production, a method of forming a thermoformable article,
and a fiber formed from it.

3. Claims: 1-5,11,13,14,19,20

A light stabilized polymer comprising at least 2 wt.% of one
or more (3) hindered phosphonites as 1ight-stabilizing
moietis covalently bonded along the polymer, a method of its
production, a method of forming a thermoformable article,
and a fiber formed from it.

4. Claims: 1-5,11,13,14,19,20

A 1ight stabilized polymer comprising at least 2 wt.% of one
or more (4) hindered phenols as 1ight-stabil12ing moietis
covalently bonded along the polymer, a method of its

production, a method of forming a thermoformable article,
and a fiber formed from 1t.
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Light-Stabilized Polymeric Articles And Methods Of Making The
Same

Description

The present invention i1s directed to light-stabllized polymers
and artic;gs made therefrom. The present invention 1s also direc-
ted to a method of making light-stabilized polymers and articles
contalning the same.

Much effort has been directed at improving the light stability of
polymers, such as polyamides. One method of improving the light
stabllity of polymers is to incorporate one or more components
into the polymer structure, wherein the one or more components
comprise a light-stabilizing moiety. When present in the polymer
chain of the resulting polymer, the light-stabilizing moiety pro-
vides enhanced light stabillty to the polymer. For example, nylon
and nylon fibers formed by the polymerization of caprolactam in
the presence of a hindered piperidine compound such asm
4-amino-2,2,6,6-tetramethylpiperidine (TAD) exhibit improved
light stability due to the light-stabilizing TAD molety as taught
in U.S. Patents Nos. 5,851,238; 6,136,433; and 6,150,496, all of
which are assigned to BASF Corporation, Mt. Olive, NJ, the ent-
irety of all of which is incorporated herein by reference.

In the above-mentioned BASF patents, the concentration of TAD mo-
leties along a light-stabilized polymer chain is less than 2
weight percent. In most cases, light-stabilizing properties are
obtained when the TAD concentration is less than about 0.5 weight
percent, based on the weight of the polymer-forming monomers.

In some countries around the world, for example China, the capa-
city for manufacturing light-stabilized polymers contalning hin-
dered amine compounds, such as TAD, is limited or does not exist
at all. Because of the tight supply of light-stabllized polymer
in the world market, only a limited amount of light-stabilized
polymer can be so0ld to these countries.

Further, the manufacturing capacity for producing light-stabili-
zed polymerg in the form of £ilms and/or fibers is limited. Typi-
cally, when a manufacturing facility is set up to produce a par-
ticular light-gtabllized polymer f£ilm or f£iber, the facility pro-
duces the particular light-stabilized polymer film or fiber in
great quantity to optimize manufacturing efficiency, and to mini-
mize downtime resulting from changes in product line. Any way to
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2
improve manufacturing capacity and/or flexibility would benefit
the film and fiber industry.

What is needed in the art is a method of making light-gtabilized
polymers and light-stabllized article such that manufacturing ca-
pacity and/or flexibility is improved.

The present invention addresses some of the difficulties and pro-
blems discussed above by the discovery of a method of making
light-stabilized polymers and light-stabilized article, wherein
the method improves manufacturing capacity and flexibility. The
method comprises forming a “stock material® in the form of a
light-stabilized polymer having a high concentration of light-
stabillzing moieties covalently bonded along the polymer chain.
The stock material (i.e., the light-stabilized polymer having a
high concentration of light-stabilizing moleties covalently bon-
ded along the polymer chain) may be used as 18, or may be further
processed with one or more addlitional polymeric materilals to form
a thermoformable article, such as a £ilm or fiber. The method of
the present invention produces a single Btock material, which may
ba used as is or with additional materials, improving manufactu-
ring capacity and flexibility.

Accordingly, the present invention 1s directed to light-stabili-
zed polymers having a high concentratlion of light-stabilizing mo-
ieties covalently bonded along the polymer chain.

The present inventlon is also directed to a method of making
light-stabilized polymers having a high concentration of light-
stabilizing moieties covalently bonded along the polymer chain.

The present invention is also directed to a method of making
thermoformable articles, wherein the method comprises forming one
or more light-stabllized polymers having a high concentration of
light-stabilizing moieties covalently bonded along the polymer
chain, and blending the one or more light-stabilized polymers ha-
ving a high concentration of light-stabilizing moleties cova-
lently bonded along the polymer chain with one or more additional
polymeric materials to form a polymer blend, wherein the one or
more additional polymeric materlals are substantially free from
light-stabilizing moieties.

The present invention is further directed to a method of doing
business, wherein the method comprises the step of offering for
gale a light-stabilized polymer having a high concentration of
light-stabilizing moleties covalently bonded along the polymer
chain. The method of doing business may further comprise mixing
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the light-stabilized polymer having a high concentration of
light-stabillizing moieties covalently bonded along the polymer
chain with one or more additional polymeric materials, wheraln
the one or more additional polymeric materials are free from
iight-stabilizing moleties.

These and other features and advantages of the present invention
will become apparent after a review of the following detailed
description of the disclosed embodiments and the appended claims.

To promote an understanding of the principles of the present in-
vention, descriptions of speclflc embodiments of the invention
follow and specific language is used to describe the specific em-
bodiments. It will nevertheless be understood that no limitation
of the scope of the inventlion 1B intended by the use of specific
language. Alterations, further modifications, and such further
applications of the principles of the invention discussed are
contemplated as would normally occur to one ordinarily skilled in
the art to which the invention pertains.

One aspect of the present invention is directed to light-stabili-
zed polymers having a high concentration of light-stabilizing mo-
leties covalently bonded along the polymer chain. As used herein,
the term *high concentration” refers to a concentration of grea-
ter than about 2 weight percent of one or more light-stabillizing
moleties covalently bonded along the polymer chain, based on the
total weight of the polymer forming monomers and the light-stabi-
lizing molety-containing compounds. Desirably, the light-stabili-
zed polymers comprise from about 2.5 to about 15 weight percent
of one or more light-stabilizing moieties covalently bonded along
the polymer chain, based on the total weight of the polymer for-
ming monomers and the light-stabilizing moiety-containing com-
pounds. More desirably, the light-stabilized polymers comprise
from about 3 to about 10 welght percent of one or more light-sta-
bilizing moieties covalently bonded along the polymer chain, ba-
sed on the total weight of the polymer forming monomers and the
light-satabilizing moiety-containing compounds. Even more desira-
bly, the light-stabilized polymers comprise from about 5 to about
10 weight percent of one or more light-stabilizing moleties cova-
lently bonded along the polymer chain, based on the total weight
of the polymer forming monomers and the light-stabilizing moiety-
containing compounds.

The light-stabilized polymers of the present invention may be
formed from a variety of monomers and light~stabilizing moieties.
Suitable monomers for use in the present invention include, but
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are not limited to, polyamide-forming monomers such as diamine
compounds, dicarboxylic acids, dicarboxylic acid diamine salts,
caprolactam monomers, and combinations thereof; polyester-forming
monomers; polyurethane-forming monomers; and polyimlide-forming
monomexrs.

In one embodiment of the present invention, the light-stabilized
polymers are formed from polyamide-forming monomers. The light-
stabilized polyamides may be formed from caprolactam monomers, at
least one diamine compound, at least one dicarboxylic acld, at
least one dicarboxylic acid diamine salt, and combinations the-
reof. Desirably, the light-stabilized polyamides are formed from
caprolactam monomers; at least one diamine compound selected from
hexamethylenediamine and tetramethylenediamine; at least one di-
carboxylic acid selected from adipic acid, sebacic acid, and te-
rephthalic acid; and combinations thereof. More desirably, the
light-stabilized polyamides are formed from caprolactam monomers;
at least one dicarboxylic acid selected from adipic acid and te-
rephthalic acid; and combinations thereof.

In a further embodiment of the present invention, the light-sta-
bilized polymers comprise one of the following polyamides having
a high concentration of light-stabilizing moieties covalently
bonded along the polymer chain: nylon 6, nylon 6§/6, nylon 4/6,
nylon 6/10, or aromatic nylons such as, poly{meta-phenylene
isophthalamide) and poly(para-phenylene terephthalamide). Suita-
ble polyamides include, but are not limited to, polyamides disc-
losed in U.5. Patent No. 3,287,324 to Sweeny and U.S. Patent No.
3,671,542 to Kwoleck, both of which are incorporated-herein by
reference, as well as, polyamides disclosed in U.S. Patents Nos.
5.851,238; 6,136,433; and 6,150,486, all of which are assigned to
BASF Corporation, Mt. Olive, NJ, and all of which are incorpora-
ted herein by reference.

One or more light-stabillizing mojieties may be covalently bonded
to the polymers described above. Suitable light-stabilizing moie-
ties for use in the present invention include, but are not 1imi-
ted to, hindered amines, hindered phosphites, hindered phosphoni-
tes, and hindered phenols, and a combination thereof. Suitable
hindered amines for use in the present invention include, but are
not limited to, amines having a chemical structure as shown in
Formula I below:
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- Ry
Rs Rg
N
R'] | R.g
Rq

wherein
R; represents -NRgRj3;

R; and R; each independently represent hydrogen or an alkyl group
containing £from 1 to 7 carbon atoms;

Ry represents hydrogen, benzyl, an alkyl group containing from 1
to 20 carbon atoms, or -ORs; '

Rs represents hydrogen or an alkyl group containing from 1 to 20
carbon atoms; and

Rg, Ry, Rg and Ry each independently represent hydrogen or an al-
kyl group containing from 1 to 7 carbon atoms. QOther suitable
hindered amines include, but are not limited to, aromatlc hinde-
red amines sold under the trade designations NYLOSTABTM S-EED from
Clariant Corporation (Charlotte, NC}; and TINOVIN® 765, TINTJ_VINo
770, and TINUVIN® 622 available from Ciba Specilalty Chemicals
Corporation (Tarrytown, NY).

Suitable hindered phosphites and phosphonites for use in the pre-
sent Invention include, but are not limited to, hindered phos-
phites and hindered phosphonites sold under the trade designa-
tions IRGAFOS® 168, IRGAFOS® TNPP, and IRGAFOS® P-EPQ, all of
which are available from Ciba Specialty Chemicals Corporation
(Tarrytown, NY).

Sultable hindered phenols for use in the present invention inc-
lude, but are not limited to, hindered phenols sold under the
trade designations IRGANOX® 245, IRGANOX® 1098, IRGANOX® 259, IR-
cANOX® 1135, IRGANOX® 1010, IRGANOX® 1222, IRGANOX® 1076, IRGA-
Nox® 1330, IRGANOX® 1425, and IRGANOX® MD1024, all of which are
available from Ciba Specialty Chemicals Corporatlion (Tarrytown,
NY).

Suitable blends, such as blends of hindered phenols and phos-
phites, for use in the present invention include, but are not 1li-
mited to, compositions sold under the trade designations TRGANOX®
B215, IRGANOX® B225, IRGANOX® B561, IRGANOX® B900, and IRGANOX®
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B1171, all of which are available from Ciba Specialty Chemicals
Corporation (Tarrytown, NY).

Desirably, the one or more light-stabilizing compounds comprise
hindered amines having a chemical structure as shown in Formula 1
above. More desirably, the one or more light-stabillizing com-
pounds comprise hindered amines having a chemical structure as
shown in Formula 1 above wherein R; represents -NR;R3; R; and R;
each independently represent hydrogen; Ry represents hydrogen,
benzyl, or an alkyl group containing from 1 to 7 carbon atoms;
and Rg, Ry, Rg and Ry each independently represent hydrogen or an
alkyl group containing from 1 to 7 carbon atoms. Even more desi-
rably, the one or more light-stabilizing compounds comprise
4~amino-2, 2, 6, 6~-tetramethylpiperidine {(TAD)}.

In one desired embodiment of the present invention, the light-
stabilized polymers are formed from one or more polymer-forming
monomers as described above and one or more light-stabllizing
hindered amines having a chemical structure as shown in Formula I
above. The resulting polymer comprises one or more moleties re-
presaented by Formula II below:

N(“z)y(m)l
Rg Rg

N
Ry I Ry

Ry

wherein
Ra, Ry, R4y Rs, Ry, Rg and Ry are as defined above; and

y and z each independently represent 0 or 1 with the total of (y
+ z) being equal to 1.

More desirably, the light-stabllized polymers are formed from one
or more polymer-forming monomers as described above and one or
more light-stabilizing hindered amine moieties having a chemical
structure as shown in Formula II wherein R; represents hydrogen;
R4 represents hydrogen, benzyl, or an alkyl group containing from
1 to 7 carbon atoms; Rg, Ry, Rg and Ry each independently repre-
sent hydrogen or an alkyl group containing from 1 to 7 carbon
atoms; y is 1; and z is 0. Even more desirably, the light-stabi-
lized polymers are formed from one or more polymer-forming mono-
mers as described above and one or more light-stabllizing hinde-
red amine moieties having a chemical structure as shown in For-
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rmula IX wherein R; represents hydrogen; Ry represents hydrogen,
benzyl, or an alkyl group contalning from 1 to 7 carbon atoms; Rg,
Ry, Rp and Ry each represent a methyl group; y is 1; and z is 0.

In one desired embodiment of the present invention, the light-
stabilized polymers are formed from one or more polyamide-forming
monomers as described above and one or more light-stabilizing mo-
ieties covalently bonded to the resulting polyamide. Desirably,
the light-stabilized polymers are formed from one or more capro-
lactam monomers, and 4-amino-2,2,6,6-tetramethylpiperidine (TAD).
It has been determined that a desired composition for making
light-stabllized polyamide comprises from about 2.5 to about 15
welght percent of 4-amino-2,2,6,6~tetramethylpiperidine (TAD) in
caprolactam, based on the weight of caprolactam. More desirably,
a composition for making light-stabilized polyamide comprises
from about 3.0 to about 10.0 weight percent of
4-amino-2, 2,6, 6-tetramethylpiperidine (TAD) in caprolactam, based
on the welght of caprolactam. Even more desirably, a composition
for making light-stabilized polyamide comprises from about 5.0 to
about 10.0 weight percent of 4-amino-2,2,6,6-tetramethylpiperi-
dine (TAD) in caprolactam, based on the weight of caprolactam.
The present invention is also directed to a method of making
light-stabilized polymers having a high concentration of light-
stabilizing moietles covalently bonded along the polymer chain.
One suitable polymerization process for making the light-stabili-
zed polymers of the present invention is described in U.8. Patent
No. 5,149,758 to Matthies, the entirety of which 1s harein incor-
porated by reference, but with the addition of at least one or
more light-stabilizing compounds in the polymerization mixture.
The one or more light-stabilizing compounds and the polymer-for-
ming monomers may be added separately or as a mixture to a reac-
tor in which polymerization is effected.

In addition to the polymer-forming monomers and the cne or more
light-ptabilizing compounds, the polymerization mixture may inc-
lude other reaction components. Suitable reaction components inc-
lude, but are not limited to, chain regulators, pigments, and in-
jtiators. In one embodiment of the present invention, the one or
more polymer-forming monomers and the one or more light-stabili-
zing compounds are combined with an effective amount of at least
one conventional chain regulator. The chain regulator(s) acts as
a molecular welght controller.

The particular chain regulator, or combination of chain regula-
tors, and the amount thereof are selected according to the desi-
red molecular weight and melt stability of the final light-stabi-
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.
lized polymer. In the case of light-stabilized polyamides, at
least one chain regulator 1B selected to produce a desired amino
end group content of the final polyamide product and according to
the desired melt stqbflity of the final polyamide product. The
desired amino end group content of the final polyamide product
may also depend on the desired dyeability of the yarns or fibers
produced from the polyamide product. The desired melt stability
of the final polyamlde product may further depend on the practi-
cal requirements for the processing of the polyamlde, particu-
larly for the spinning of the polyamide.

Suitable chain regulators for use in the present invention inc-
lude, but are not limited to, monocarboxylic acids, dicarboxylic
acids, amines, dlamines, and combinations thereof. Suitable mono-
carboxylic acids include, but are not limited to, acetic acid,
propionic acid, toluiec acid, and benzoic acld. Suitable dicarbo-
xylic acids include, but are not limited to, C4—Cjp alkane dicar-
boxylic acids, particularly adipic acid, azelaic acid, sebacic
acid, decanedicarboxylic acid, and dodecanedioic acid; Cs-Cg cy-
cloalkane dicarboxylic acids, particularly cyclohexane-1,4-dicar-
boxylic acid; and benzoic dicarboxylic aclds, particularly isoph-
thalic acid, terephthalic acid, and naphthalene-2, 6-dicarboxylic
acid. Suitable amines include, but are not limited to, hexyla-
mine, cyclohexylamine, octylamine, benzylamine, and 2-phenylethy-
lamine. Suitable diamines include, but are not limited to, C3-Cis
alkane diamines, particularly tetramethylene diamine, hexamethy-
lene diamine, and dodecane dilamine; Cs-Cgs cycloalkane diamines;
and Cg~Cyq aryl dlamines, particularly para-phenylene diamine,
meta-phenylene diamine, meta-xylylene diamine, and para-xylylene
diamine. Desirably, the one or more chain regulators used in the
present invention comprise one or more dicarboxylic acids or one
or more diamines. The dicarboxylic acid or diamine chain regula-
tors may be the same as or different from a dicarboxylic acid or
diamine that is used as a polyamide-forming compound.

The one or more chain regulators may be used in an amount ranging
from 0 to about 50 weight percent, based on the weight of the po-
lymer-forming monomers. Desirably, thae one or more chain requla-
tors are used in an amount ranging from 0 to about 30 welght per-
cent, based on the welght of the polymer-forming monomers. More
desirably, the one or more chain requlators are used in an amount
ranging from about 0.01 to about 2.0 weight percent, based on the
weight of the polymer-forming monomers.

In one embodiment of the present invention, the method of making

light~-stabllized polymers comprises polymerization of polymer-
forming monomers in the presence of one or more light-stabilizing
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compounds of Formula I and one or more pigments. Sultable pig-
ments for use in the present invention include, but are not liml-
ted to, titanium dioxide and color-bearing compounds of organic
or inorganic nature. The pigment(8) may be added to the polymer-
forming monomers or to the polymerizing mixture in a desirable
amount of up to about 5 weight percent, based on the weight of
the polymer-forming monomers. More desirably, when present, one
or more plgments are added to the polymerizing mixture in an
amount ranging from about 0.01 to about 2.0 welght percent, based
on the welght of the polymer-forming monomers.

The present invention is also directed to a method of making
thermoformable articles, wherein the method comprises forming one
or more light-stabilized polymers having a high concentration of
light-stabilizing moieties covalently bonded along the polymer
chain, and thermoforming the one or more light-stabilized poly-
mers. Suitable thermoforming processes include, but are not limi-
ted to, extrusion processes, pultrusion processes, and batch mol-
ding processes. Any conventional thermoforming process and appa-
ratus may be used to process the light-stabllized polymers of the
present invention.

In one embodiment of the present invention, the method of making
thermoformable articles comprises forming one or more light-sta-
bllized polymers having a high concentration of light-stabilizing
rnoieties covalently bonded along the polymer chain; mixing the
one or more light-stabilized polymers with one or more additional
polymeric materials to form a polymer mixture, wherein the one or
more additional polymeric materials contain light-stabilizing mo-
ieties or are substantially free from light-stabilizing moleties;
and thermoforming the polymer mixture to form a blended light-~
stabilized polymer. The resulting blended light-stabilized poly-
mer contains a desired amount of one or more light-stabilizing
moleties within the polymer blend.

Any thermoformable polymer may be used in combination with the
one or more light-stabilized polymers having a high concentration
of light-stabilizing moieties covalently bonded along the polymer
chain. Suitable thermoformable polymers include, but are not 1i-
mited to, polyamides, polyolefins, polyesters, polycaprolactone,
ABS, and combinations thereof. The weight percent of each compo-
nent in the polymer blend may vary depending upon the desired
properties of the blended light-stabilized polymer. Typically,
the polymer blend contains at least about 1.0 weight percent of
cne or more light-stabilized polymers having a high concentration
of light-stabilizing moietles covalently bonded along the polymer
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chalin, and up to about 99.5 weight percent of one or more addi-
tional polymers.

In an exemplary embodiﬁent of the present invention, a method of
making thermoformable articles in the form of a blended light-
stabilized polymer comprises forming a light-stabilized polymer
having from about 2.5 to about 15.0 welight percent of one or more
light=-stabllizing moleties covalently bonded along the polymer
chain, wherein the weight of the one or more light-stabilizing
moleties 18 based on the weight of the polymer-forming monomers;
mixing the light-stabilized polymer with one or more additional
polymers, which are substantlally free of light-stabillizing moie-
tiea, to form a polymer blend; and co-extruding the polymer blend
to form a light-stabilized polymer having a weight percent of one
or mora light-stabilizing moieties covalently bonded along a po-
lymer chain of less than about 2.0 weight percent, based on the
weight of the polymer blend. It should be noted that the above
example may be used to produce a variety of polymer blends having
a desired amount of light-stabilizing moieties within the blended
polymer.

In one desired embodiment of the present invention, the method of
making thermoformable articles in the form of a blended light-
stabllized polymer comprises forming a light-stabilized polyamide
having from greater than about 2.0 weight percent to about 10.0
weight percent of 4-amino-2,2,6,6-tetramethylpiperidine (TAD) co-
valentiy bonded along the polyamide chain, wherein the weight of
TAD is based on the weight of the polyamide-forming monomers; mi-
xing the light-stabilized polyamide with one or more additional
polyamides, which are substantially free of light-stabilizing mo-
leties, to form a polymer blend; and co-extruding the polymer
blend to form a light-stabilized polyamide blend having a weight
percent of 4-amino-2,2,6,6-tetramethylpiperidine (TAD) covalently
bonded along a portion of the polyamide chains of from about 0.05
to about 2.0 welght percent, based on the weight of the polyamide
blend. It should be noted that the choice of light-stabilizing
compound, the starting welght percent of the light-stabillizing
compound, and the final weight percent of the light-stabilizing
moleties in the polymer blend of the above example may vary de-
pending upon the desired properties of the resulting blended po-
lymer. It should further be noted that the step of mixing may
take place during a co-extrusion step, as opposed to mixing prior
to an extrusion step.

The present invention is further directed to articies produced
from the light-stabilized polymers and the blended light-stabili-
zed polymers. Non-limiting examples of such articles include fi-
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bers, yarns, carpets, textile fabrics, films, foams, and multi-
layer articles containing one or more of the described articles.
Fibers may be formed by subjecting the light-gstablilized polymers
of the present invention to any conventional fiber-forming pro-
cess such as, for example, that disclosed in U.S. Patent No.
4,983,448 to Karageorgiou and U.S. Patent No. 5,487,860 to Kent
et al., the entirety of both of which are incorporated herein by
reference. One desired fiber-forming process involves rapidly
spinning the light-stabllized polymers of the present invention
at take-off speeds of at least about 4,000 m/min. Similarly, fa-
brics may be formed by subjecting the light-stabilized polymers
of the present invention to any conventional fabric-forming pro-
cess such as, for example, that disclosed in U.S. Patent No.
4,918,947 to Spelich, the entirety of which 1s incorporated herein
by reference.

In one embodiment of the present invention, the articles formed
from the above-described light-stabilized polymers are dyed. When
the light-stabilized polymer of the present invention is a light-~
stabllized polyamide, the light-stabilized polyamide may be dyed
with conventional dyes used to dye nylons such as, for example,
metalized and non-metalized acid dyes. Usual dyebath conditions
for dyeing nylon may be employed. In one exemplary embodiment, a
dyebath 1s prepared at a volume equal to about 20 times the
weight of the articles to be dyed. Processing chemicals are ad-
ded, which include a chelating agent to prevent the depoaltion or
complexing of metal ions in hard water, a dye leveling agent,
and, in the case of metalized acid dyes, an acid donor to slowly
lower the dyebath pH. The dyestuff is added, and the dyebath pH
is adjusted. The solution is heated-to a desired temperature of
typically about from 95°C to about 110°C at a rate of from about
0.5°C to about 3.0° per minute and is held at that temperature
for about 30 minutes to about 60 minutes. The dyebath is cooled
or emptied, and the articles are thoroughly rinsed with fresh wa-
ter. The dyed articles are dried in a tumble drier or an oven,
such as a tenter, or are passed over heater cans. The dyed arti-
cles may then be optionally heatset to improve dimensional stabil-
lity.

Alternatively, fibers made from the light-stabilized polyamides
of the present invention may be solution-dyed before being formed
into articles. Usual conditions for solution-dyeing nylon may be
employed. In one exemplary embodiment, the light-stabilized poly-
amide of the present invention is melted and colored with a colo-
rant such as a plgment, a dye, any other colored compound, or a
combination thereof. The colored light-stabilized polyamide is
then spun into fibers or fabric according to conventional methods
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such as, for example, those disclosed in U.S. Patent No.
4,983,448 to Karageorgiou, U.S. Patent No. 5,487,860 to Kent et
al., and U.3. Patent No. 4,918,947 to Speich.

The present invention i1s further directed to a method of doing
business, wherein the method comprises the step of offering for
sale a light-stabilized polymer having a high concentration of
light-stabilizing moieties covalently bonded along the polymexr
chain. The method of doing business may further comprlse offering
for sale one or more additional polymeric materials, wherein the
one or more additional polymeric materials are substantially free
from light-stabllizing moleties; and mixing the light-stabilized
polymer having a high concentration of light-stabilizing moieties
covalently bonded along the polymer chain with the one or mora
additional polymeric materials to from a polymer blend having a
desired amount of light-stabilizing moleties along a polymer
chain within the polymer blend.

The present invention is further illustrated by the following ex-
amples, which are not to be construed in any way as imposing 1li-
mitations upon the scope thereof. On the contrary, it is to be
clearly understood that resort may be had to various other embo-
diments, modifications, and equivalents thereof which, after rea-
ding the description herein, may suggest themselves to those
skllled in the art without departing from the spirit of the pre-
sent invention and/or the scope of the appended claims.

EXAMPLES

The following test methods were used to determine physical and

chemical properties of the polymer articles produced in the exam-
Ples that follow.

Test For Measuring End Group Content

The amino end group content was determined by dissolving about
2.0 grams of a polymer in about 60 cc of a phenol-methanol mix-
ture (68:32 wt%) at 60°C. The solution was then titrated with ab-
out 0.20 N HC1l at about 25°C by a potentiometric method, wherein
the endpoint was determined by a steep potential increase.

The carboxylic end group content was determined by dissoclving ab-
out 0.30 grams of a polymer in about 40 cc of a mixture of benzyl
alcohol at 180°C. The solution was then titrated with about 0.03 N
t-butyl ammonium hydroxide at about 80°C to about 100°C by a po-
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tentiometric method, wherein the endpoint was determined by a
Bteep potential increase.

Xenon Arc (UltravioletlLight. *gv~") Exposure:

Knit tubes are exposed according to AATCC Test Method 16-1998,
Option E: "Water-Cooled Xenon-Arc Lamp, Continuous Light* to 2125
kJ (500 hours) in 425 kJ (100 hour) increments. Following expo-
sure, the tenacity of the samples 1s measured by the single
strand method whereln single strand yarn specimens are broken at
a constant rate of extension using an INSTRON™ tensile testing
machine. Units are given in grams per denier (g/den.).

Ozone and NOy Exposurae:

Knit tubes are tested according to AATCC Test Method 129-1996,
*Colorfastness to Ozone in the Atmosphere Under High Humiditiea~”
and AATCC Test Method 164-1992, “Colorfastness to oxides of Ni-
trogen in the Atmosphere Under High Humidities®. Data in the form
of total color difference (AE) is collected at 1, 2, 3, 4, 6 and
8 cycles.

Total Color Difference (AE):

Color measurements are made using Applied Color Systems (ACS)
Spectrophotometer generating 1976 CIE LAB (D6500 illuminant, 10
degree observer) values. Delta E or AE (total color difference)
calculations are made against unexposed controls. Details of CIE
LAB measurements and calculation of total color difference (AE)
are found in the color science literature, for example, Billmeyer
and Saltzman, Principles of Color Technology, 2nd Edition, J. Wi-
lay & Sons, New York, (1981). Larger AE values indicate more co-
lor change and, therefore, more degradation in the colored fiber
properties. CIE LAB color data is composed of measurements along
three axes 1n three-dimensional space. L* 18 a quantification of
lightness. Higher values are lighter. a* is the red-green axis
with positive numbers being more red. b* is the yellow-blue axis
with positive numbers being more yellow.

Strength Retention Test

The strength retention test used to determine yarn strength after
exposure to ultraviolet (OV) light is described herein. Fabric
samples were exposed to UV light as described in the AATCC Test
Method 16-1998, Optlon B described above. The strength of yarn
raveled from the knit fabric prior to exposure, as well as, yarn
raveled from the knit fabric after exposure to UV light was mea-

M
Y
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sured using an INSTRON™ machine, Model No. 4502. The strength re-
tention was determined as shown below:

(Yarn Strength After UV Exposure)

%= x100
Strength Retention (Yarn Strength Prior to OV Exposure)

EXAMPLE 1

Preparation of a Polyamide Containing No Light-Stabilizing Moie-
ties

A nylon 6 polymer (RV 2.7) was formed in a polymerization reac-
tion. The following reactants were charged into a 250-liter auto-
clave: 75 kg caprolactam, 1800 g water, and 112.5 g (0.15 welght
percent) of propionic acid. The mixture was heated to about 270°C
in one hour, while the pressure increased to about 60 psi (3,102
mm Hg). After holding the mixture at about 60 psi (3,102 mm Hg)
for about 30 minutes, the pressure was slowly released. To acce-
lerate polymerization, the system was placed under a vacuum of
about 9.67 pal (500 mm Hg) for the last 15 minutes. The polymer
was then extruded under a positive nitrogen pressure and cut into
chips. The chips were washed with hot water (about 90°C) and drled
in a tumble dryer. The amino end group content measured about 37
meg/kg, and the carboxylic end group content measured about 50
meq/kg.

EXAMPLE 2

Preparation of a Polyamide Containing TAD Light-Stabilizing Moie-
ties

A light-stabllized nylon 6 polymer was formed in a polymerization
reaction. The following reactants were charged into a 250-liter
autoclave: 75 kg caprolactam, 1800 g water, and 394 g (5.25
welght percent) of 4-amino-2,2,6,6-tetramethylpiperidine (TAD).
The mixture was heated to about 270°C in one hour, while the pres-
Bure increased to about 60 psi (3,102 mm Hg). After holding the
mixture at about 60 psi (3,102 mm Hg) for about 30 minutes, the
pressure was slowly released. To accelerate polymerization, the
system was placed under a vacuum of about 8.70 psli (450 mm Hg)
for about 90 minutes. The polymer was then extruded under a posi-
tive nitrogen pressure and cut into chips. The chips were washed
with hot water (about 90°C) and dried in a tumble dryer. The rela-
tive viscosity of the polymer was 1.46. The amino end group con-
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tent was too high to measure, and the carboxylic end group con-
tent measured about 11 meq/kg.

EXAMPLE 3

Preparation of a Polyamide Contalning TAD Light-Stabilizing Moie-
ties and Adipic Acid Chain Regulator

A light-stabilized nylon 6 polymer was formed in a polymerization
reaction. The following reactants were charged into a 250-liter
autoclave: 50 kg caprolactam, 802 g water, 2.89 kg (5.25 weight
percent) of 4-amino-2,2,6,6-tetramethylpiperidine (TAD), and 1.24
kg adipic acid (2.25 weight percent). The mixture was heated to
about 270°C in one hour, while the pressure increased to about 60
pel (3,102 mm Hg). After holding the mixture at about 60 psi
{3,102 mm Hg) for about 30 minutes, the pressure was slowly re-
leased. To accelerate polymerization, the Bystem was placed under
a vacuum of about 8.70 psi (450 mm Hg) for about 90 minutes. The
polymer was then extruded under a positive nitrogen pressure and
cut into chips. The chips were washed with hot water (about 90°C)
and dried in a tumble dryver. The relative viscosity of the poly-
mer was 1.46. The amino end group content was too high to mea-
sure, and the carboxylic end group content measured about 49 meq/
kg.

EXAMPLE 4

Preparation of a Polyamide Contalning TAD Light-Stabillizing Moile-
ties and Terephthalic Acid Chain Regulator

A light-stabilized nylon 6 polymer was formed in a polymerization
reaction. The following reactants were charged into a 250-liter
gutoclave: 50 kg caprolactam, 813 g water, 2.89 kg (5.25 weight
percent) of 4-amino-2,2,6,6-tetramethylpiperidine (TAD), and 1.37
kg (2.5 welght percent) of terephthalic acid (TPA). The mixture
was heated to about 270°C in one hour, while the pressure increa-
sed to about 60 psi (3,102 mm Hg). After holding the mixture at
about 60 psl (3,102 mm Hg) for about 30 minutes, the pressure was
slowly released. To accelerate polymerization, the system was
placed under a vacuum of about 8.70 psi (450 mm Hg) for about 90
minutes. The polymer was then extruded under a positive nitrogen
pressure and cut into chips. The chips were washed with hot water
(about 90°C) and dried in a tumble dryer. The relative viscosity
of the polymer was 1.48. The amino end group content was too high
to measure, and the carboxylic end group content measured about
42 meq/kg.
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EXAMPLE 5

Preparation of Solution-Dyed Nylon Fibers From Polymer Blends

Nylon-6 host polymer (BS700F available from BASF Corporation, Mt.
Olive, NJ) was extruded at 260°C to 265°C along with Opal Gray co-
lor concentrate and an amount of light-stabillzed polymer produ-
cad in Examples 2-4 abova using a small-scale extruder. The
above-mentioned components were fed to a spinning machine through
volumetric feeders. The resulting filaments contalned 0.15 welght
percent TAD, based on the total welght of the polymer-forming
components.

The extruded filaments were cooled and solidified by a stream of
quaench air at 15°C. After the application of a spin finish, the
yvarns were drawn at a draw ratlo of 3.3 and textured In a texture
jet at 215°C. The yarns were taken off at a draw roll speed of ab-
out 2350 m/min. The final yarns had a yarn construction of 1288
denier/58 fllaments.

EXAMPLE 6
Testing of Nylon Fibers

Knitted fabric samples were produced by knitting fabrics using
the three types of yarns produced in Example 5. Fabrics were
knitted on a knitting machine, Model 6-CK, manufactured by L-R
Machine Sales, Inc. (Chickamauga, GA) using the following set-
tings: 6 inch-diameter, and 90 needles. The strength retention of
yarn samples removed £rom the fabric samples were measured after

exposure to UV light according to AATCC 16E Test Method deacribed
above.

Knit tubes were tested for tenacity, strength retention, and co-
lorfastness according to the test methods described above. The
tenacity, strength retention, and colorfastness data is presented
in Tables 1-3 below. As ugsed in Tables 1-3 below, the designa-
tiona "W* and "U" are used to describe *washed chips” and "unwas-
hed chips” respectively.
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Table 1. Tenacity Data of Yarns Formed From Polymer Blends

(Units - g/den.)

Sample LS Addition Orig. | 100 | 200 | 300 | 400
Polymer Polymer hre | hrs hrs hrs
1 - ‘BS700F ~2.9 | 2.7 | 2.5 | 1.9 -
2 Ex. 2 "BS700F 2.6 | 2.5 | 2.5 | 2.4 | 2.3
3 Ex. 3 BS700F 2.7 | 2.5 | 2.2 | 2.3 | 2.3
4 Ex. 4W BS700F 2.7 | 2.6 | 2.5 | 2.4 | 2.2
5 Ex, 4U "BS700F 2.8 | 3.6 ] 2.4 | 2.2 | 2.5
Table 2. Strength Retentlon Data of Yarns Formed From Polymer
Blends
Sample LS Addition Orig. | 100 | 200 | 300 200
Polymer Polymer hrs hrs hrs hra
1 ~ BS700F 100% | 94% | 86% | 66% -
2 Ex. 2 B3700F 96% | 96% | 92% | BB% 96%
3 Ex. 3 BS700F 93% | 89% | 85% | B5% | 93%
4 Ex. 4W BS700F 96% | 93% | B89% 81% 96%
5 Ex. 4U BS700F 93% | 86% | 79% | 89% 93%

Table 3. Colorfastness (AE) Data of Yarns Formed From Polymer

Blends
Sample LS Addition orig. | 100 | 200 | 300 | 400
Polymer Polymer hrs hrs hrs hrs
1 - BS700F - - - - -
2 Bx. 2 BS700F 2.00 | 2.27 | 2.42 | 2.53 | 2.00
3 Ex. 3 BS700F 1.87 | 2.30 | 2.36 | 2.51 | 1.87
I Ex. 4W BS700F 1.87 | 2.23 | 2.44 | 2.48 | 1.87 |
C 5 Ex. 4U BS700F 1.93 | 2.24 1 2.37 | 2.50 | 1.93

Ag indlcated by the data in Tables 1-3, yarns made according to
the pregent invention have improved photostability, as measured
by yarn tenacity, and strength retention, when compared to the

photostability of conventional polyamide yarns.

While the specification has been described in detail with respect
to specific embodiments thereof, it will be appreciated that
those skilled in the art, upon attaining an understanding of the
foregoing, may readily concelve of alterations to, variations of,
and equivalents to these embodiments. Accordingly, the scope of
the present invention should be assassed as that of the appended
claims and any equivalents thereto.
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Claims

What is claimed is:

1.

A light-stabilized polymer comprising at least 2 wt% of one
or more light-stabllizing moleties covalently bonded along
the polymer, based on a total weight of polymer-forming com-
ponents.

The light-stabilized polymer of Claim 1, wherein the one or
more light-stabilizing moieties are present in an amount ran-
ging from about 2.5 wt% to about 15 wt%, based on the total
welght of polymer-forming components.

The light-stabilized polymer of Claim 2, wherein the one or
more light-stabilizing moleties are present in an amount ran-

-ging from about 3.0 wt% to about 10 wt%, based on the total

weight of polymer-forming components.

The light-stabilized polymer of Claim 3, wherein the one or
more light-stabilizing moieties are present in an amount ran-
ging from about 5.0 wt% to about 10 wt%, based on the total
welght of polymer-forming components.

The light-stabilized polymer of Claim 1, wherein the one or
more light-stabilizing moleties are formed from one or more
hindered amines, hindered phosphites, hindered phosphonites,
hindered phencls, or a combination thereof.

The light-stabilized polymer of Claim 5, wherein the one or
more light-stabillizing moletlies are formed from one or more

hindered amines.

The light-stabllized polymer of Claim 6, wherein the one or
more light-stabilizing moieties have a chemical structura:

N(R])y(RJ) z
Rg Rg

N
Ry { Rg

Rye

wherein:



10

15

25

30

35

40

45

2063/06295

10.

11.

12.

13.

14.

2
R; and R3 each independently represent hydrogen or an alkyl
group containing from 1 to 7 carbon atoms;

R; represents hydrogen, benzyl, an alkyl group containing
from 1 to 20 carbon atoms, or -ORs;

Rs represents hydrogen or an alkyl group contalning from 1 to
20 carbon atoms;

Rg. R7, Rp and Ry each independently represent hydrogen or an
alkyl group containing from 1 to 7 carbon atoms; and

y and z each independently represent 0 or 1, and (y + z) is
equal to 1.

The light-stabillized polymer of Claim 1, wherein the one or
more light-stabilizing moieties comprise derivatives of
4-amino-2, 2, 6, 6-tetramethylpiperidine.

The light-stabilizaed polymer of Claim 1, wherein tha polymer
18 formed from caprolactam monomers, and 4-amino-2,2,6,6-te-
tramethylpiperidine.

The 1light-stabilized polymer of Claim 1, wherein the polymer
is formed from caprolactam monomers, and from about 5.0 wt%
to about 10 wt% of 4-amino-2,2,6,6-tetramethylpiperidine, ba-
sed on the total weight of caprolactam monomers.

A method of making the light-stabilized polymer of Claim 1,
wherein the method comprises:

polymerizing a mixture of one or more polymer-forming mono-
mers and at least 2 wt% of one or more light-stabilizing com-
pounds, based on a total welight of the polymer-forming compo-
nents.

The method of Claim 11, wherein the mixture comprises one or

more polyamide-forming monomers and from about 5.0 wt% to ab-
out 10 wt% of 4-amino-2,2,6,6~tetramethylpiperidine, based on
a total welght of the polymer-forming components.

A method of making a thermoformable article comprising sha-
ping the light~-stabllized polymer of Claim 1.

A method of making a thermoformable article comprising:

M
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15.

16.

17.

is.

19.

20.

3
forming a light-stabilized polymer having from about 2.5 to
about 15.0 weight percent of one or more light-stabilizing
moieties covalently bonded along the polymer chain, wherein
the weight of the one or more light-stabilizing moleties is
based on a total weight of polymer-forming components;

blending the light-stabilized polymer with one or more addi-
tional polymers, which are substantlally free of light-stabi-
lizing moieties., to form a polymer blend; and

shaping the polymer blend to form a light-stabillized polymer
blend having a weight percent of one or more light-stabili-
2ing moietlies covalantly bonded along one or more polymer
chains of less than about 2.0 weight percent, based on the
welght of the polymer blend.

The method of Claim 14, wherein the light-stabilized polymer
1s formed from caprolactam monomers and 4-amino-2,2,6,6-te-
tramethylpiperidine; and the one or more additional polymers
comprise polyamide having no light-stabllizing moletles cova-
lently bonded along the polyamide chain.

The method of Claim 15, wherein the welght percent of
4-amino-2,2,6,6-tetramethylpiperidine moieties covalently
bonded along one or more polymer chains is from about 0.08 to
about 0.40 weight percent, based on the weight of the polymer
blend.

The method of Claim 16, wherein the welght percent of
4-amino-2,2,6,6-tetramethylpiperidine moleties covalently
bonded along one or more polymer chains is from about 0.10 to
about 0.30 weight percent, based on the welght of the polymer
blend.

The method of Claim 16, wherein the weight percent of
4-amino-2,2, 6, 6-tetramethylpiperidine moieties covalently
bonded along one or more polymer chains is about 0.15 welght
percent, based on the weight of the polymer blend.

The method of Claim 14, wherein the shaping step is an extru-
s8lon step.

A fiber formed from the method of Claim 19.
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Abstract of the Disclosure

Light-stabilized polymers having a high concentration of 1light-
stabilizing moleties covalently bonded along the polymer chain
are disclosed. A method of making light-stabilized polymers ha-
ving a high concentration of light-stabilizing moleties cova-
lently bonded along the polymer chain is also disclosed.

Further, a method of making thermoformable articles is disclosed.
The method includes mixing one or more llght-stabilized polymers
having a high concentration of light-stabilizing moieties cova-
lently bonded along the polymer chain with one or more additional
polymeric materials, which are pubstantially free from light-sta-
bilizing moieties.
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Articulos polimeros estabilizados frente a la luz y métodos

para la obtencién de los mismos
Descripcién

El presente invento se refiere a articulos polimeros
estabilizados frente a la luz y articulos hechos de los
mismos. El presente invento se refiere también a un método
para la obtencién de polimeros estabilizados a la luz y a
articulos que contienen los mismos.

Ya han habido muchos intentos de mejorar la estabilidad a la
luz de polimeros, tales como poliamidas. Un método de mejorar
la estabilidad a la luz de polimeros consiste en incorporar
unc © més componentes en la estructura del polimero, en donde
el uno o los varios componentes comprenden una proporcidn
estabilizante a la luz. Cuando la proporcién estabilizante a
la luz estd presente en la cadena polimera del polimero
resultante, entonces ésta mejora la estabilidad del polimero
frente a la luz. Por ejemplo, nylon y fibras de nylon
obtenidas por polimerizacién de caprolactama en presencia de
un compuesto de piperidina inhibido, como p.ej. 4-amino-
2,2,6,6-tetrametilpiperidina (TAD), presentan una estabilidad
a la luz mejorada gracias a la proporcién de TAD estabilizante
frente a2 la luz, tal y como lo ensefian las patentes
estadounidenses Nos. 5,851,238; 6,136,433 y 6,150,496, todas
las cuales estdn asignadas a la BASF Corporation, Mt. Olive,
NJ. cuyo contenido entero estd incorporado en la presente por
referencia.
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En las patentes de BASF arriba mencionadas, la concentracidn
de las proporciones de TAD a lo largo de una cadena polimera
estabilizada a la luz asciende a menos del 2 por ciento en
peso. En la mayoria de los casos, se alcanzan las propiedades
estabilizantes a la luz cuando la concentracién de TAD es por
debajo de unos 0,5 por ciento en peso, con respecto al peso de
los mondmeros formadores de polimero.

En algunos paises alrededor del mundo, por ejemplo, en China,
la capacidad de fabricacién de polimeros estabilizados frente
a la luz que contienen compuestos de amina inhibidas, como
p.ej. TAD, es limitada o inexistente. Debido a la estrecha
oferta de polimeros estabilizados a la luz en él mercado
mundial, sélo se puede vender una cantidad limitada de
polimeros estabilizados a la luz a estos paises.

Ademds, la capacidad de fabricacién de polimeros estabilizados
a la luz en forma de peliculas y/o fibras es limitada.
Tipicamente, cuando se establece una planta de fabricacién de
una determinada pelicula o fibra estabilizada a la luz, esta
planta produce una determinada pelicula o fibra polimera
estabilizada frente a la luz en grandes cantidades para
optimizar la eficiencia de fabricacién y para minimizar
paradas resultantes de cambios en la linea de producto.
Cualquier método para mejorar la capacidad de produccién y/o
flexibilidad de produccién seria beneficial para la industria

de peliculas y fibras.

Lo que se necesita en el estado de la técnica es un método
para la obtencién de polimeros estabilizados a la luz y

articulos estabilizados a la luz capaces de mejorar la
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capacidad y/o ﬁ;exibilidad de produccién.

El presente invento resuelve algunas de las dificultades y
problemas discutidos arriba por haber encontrade un método
para la obtencién de polimeros estabilizados a la luz y
articulos estabilizados a la luz, cuyc método mejora la
capacidad y flexibilidad de produccién. El método comprende la
formacién de un *material de reserva” en forma de un polimero
estabilizado a la luz con una alta concentracién de
proporciones estabilizantes frente a la luz ligadas
covalentemente a lo largo ‘de la cadena polimera. El material
de reserva (a saber, el poclimero estabilizado a la luz con una
alta concentracién de proporciones estabilizantes frente a la
luz ligadas covalentemente a lo largo de la cadena polimera)
puede ser usado tal cual o puede ser transformado con uno o
méds materiales polimeros adicionales, dando un articulo
termoconformable, como p.ej. una pelicula o una fibra. El
método de la presente invencién produce un material de
reserva Gnico, que puede ser usado tal cual o con materiales
adicionales, mejorando de este modo la capacidad y
flexibilidad de produccién.

Por tanto, la presente invencién se refiere a polimeros
estabilizados a la luz con una alta concentracién de
proporciones estabilizantes frente a la luz ligadas

covalentemente a lo largo de la cadena polimera.

La presente invencién se refiere igualmente & un método para
la obtencién de polimeros estabilizados a la luz con una alta

concentracién de proporciones estabilizantes frente a la luz
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ligadas covalentemente a lo largo de la cadena polimera.

La presente invencién se refiere, adicionalmente, a un método
para la obtencién de articulos termoconformables, cuyo método
comprende la obtencién de uno ¢ mids polimeros estabilizados a
la luz con una alta concentracién de proporciones
estabilizantes frente a la luz ligadas covalentemente a lo
largo de la cadena polimera, y la mezcla de uno o més
polimeros estabilizados a la luz con una alta concentracidén de
proporciones estabilizantes frente a la luz ligadas
covalentemente a lo largo de la cadena polimera con uno o mis
materiales polimeros adicionales, formendo una mezcla
polimera, en la que los uno o mids materiales polimeros
adicionales estdn exentos de proporciones estabilizantes

frente a la luz.

La presente invencién se refiere, ademés, a un método parh
hacer negocio, cuyo método comprende la etapa de ofrecer a la
venta un polimero estabilizado a la luz con una alta
concentracién de proporciones estabilizantes frente a la luz
ligadas covalentemente a lo largo de la cadena polimera. El
método de hacer negocio puede comprender, adicionalmente, la
mezcla del polimeroc estabilizado a la luz con una alta
concentracién de proporciones estabilizantes frente a la luz
ligadas covalentemente a lo largo de la cadena polimera con
uno o mis materiales polimeros adicionales, en donde los uno o
mis materiales polimeros adicionales estdn exentos de

proporciones estabilizantes frente a la luz.

Estos y otros objetos, efectos, caracteristicas y ventajas del

presente invento se pondrén de relieve tras revisar la
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descripcidén detallada y las modalidades preferidas siguientes

Yy las reivindicaciones anexas.

Para hacer més claros los principios del presente invento, se
presentard, en lo sucesivo, una descripcién detallada de
modalidades especificas del invento y se usard un lenguaje
especifico para describirlas. Sin embargo, cabe destacar, que
este lenguaje especifico no debe entenderse como limitacidn
del &mbito del presente invento, sino que éste abarcard las
alteracibnes, modificaciones, equivalentes y otras
aplicaciones de los principios de la invencidn discutidas, que
se presentan en caso normal al perito en el campo al que el

praesente invento pertenece.

Un aspecto de la presente invencidén se refiere a polimeros
estabilizados a la luz con una alta concentracién de
proporciones estabilizantes frente a la luz ligadas
covalentemente a lo largo de la cadena polimera. El término:
*alta concentracién” en la forma usada en la presente, se
refiere a una concentracién por encima de unos 2 por ciento en
peso de una o mAs proporciones estabilizantes frente a la luz
ligadas covalentemente a lo largo de la cadena polimera, con
respecto al peso total de los mondmeros formadores de polimero
v los compuestos que contienen las proporciones estabilizantes
a la luz. Preferentemente, los polimeros estabilizados a la
luz comprenden de aprox. 2,5 hasta aprox. 15 por ciento en
peso de uno o mds proporciones estabilizantes frente a la luz
ligadas covalentemente a lo largo de la cadena polimera, con
respecto al peso total de los mondmeros formadores de polimero
Y los compuestos que contienen proporciones estabilizantes a
la luz. Mas preferentemente, los polimeros estabilizados a la
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luz comprenden ge unos 3 hasta un 10 por ciento en peso de uno
o més proporciones estabilizantes frente a la luz ligadas
covalentemente a 1o largo de la cadena polimera, con respecto
al peso total de los monémeros formadores de polimero y los
compuestos que contienen proporciones estabilizantes a la luz.
Adn mds preferentemente, los polimeros estabilizados a la luz
comprenden uncs 9 hasta unos 10 por ciento en peso de una o
més proporciones estabilizantes frente a la luz ligadas
covalentemente a lo largo de la cadena polimera, con respecto
al peso total de los monémeros formadores de polimero y los

compuestos gque contienen proporciones estabilizantes a la luz.

Los polimeros estabilizados a la luz seqin la presente
invencién pueden ser generados a partir de una variedad de
mondmeros y proporciones estabilizantes frente a la luz.
Mondmeros apropiados para ser usados en la presente invencién
incluyen, pero no estdn limitados a, monémeros formadores de
poliamida, tales como compuestos de diamina, dcidos
dicarboxilicos, sales de diamina de &cido dicarboxilico,
monémeros de caprolactama y cambinaciones de los mismos;
monémeros formadores de poliéster; monémeros formadores de
poliuretano; y monémeros formadores de poliimida.

En una modalidad de la presente invencién, los polimeros
estabilizados a la luz se forman a partir de monémeros
formadores de poliamida. Las poliamidas estabilizadas a la luz
pueden ser formadas a partir de mondmeros de caprolactama, por
lo menos un compuesto de diamina, por lo menos un 4cide
dicarbox{ilico, por lo menos una sal de diamina de 4&cido
dicarboxilico y combinaciones de los mismos. Preferentemente,

las poliamidas estabilizadas a la luz se forman de mondémeros
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de caprolactamaf por lo menos un compuesto de diamina
seleccionado de hexametilenediamina y tetrametilenediamina;
por lo menos un dcido dicarboxilico seleccionado de &cido
adipico, d4cido sebdcico y dcido tereftdlico, y combinaciones
de los mismos. MAs preferentemente, las poliamidas
estabilizadas a la luz se forman a partir de mondmeros de
caprolactama; por lo menos un dcido dicarboxilico seleccionado
de 4cido adipico y &cido tereftdlico y combinaciones de los

mismos.

En otra modalidad de la presente invencidén, los polimeros
estabilizados a la luz comprenden una de las siguientes
poliamidas con una alta concentracién de proporciones
estabilizantes frente a la luz ligadas covalentemente a lo
largo de la cadena polimera: nylon 6, nylon 6/6, nylon 4/6,
nylon 6/10, nilones aromidticos, como p.ej, poli(meta-fenilen-
isoftalamida) y poli(para-fenilen-tereftalamida). Poliamidas
apropiadas incluyen, pero no estdn limitadas a, las poliamidas
descritas en la patente estadunidense No. 3,287,324 a favor de
Sweeny y la patente estadunidense No. 3,671,542 a favor de
Ewoleck, ambas de las cuales estédn incorporadas en la pregente
por referencia, asi como las poliamidas descritas en las
patentes estadounidenses Nos. 5,851,238; 6,136,433 y
6,150,496, todas las cuales estdn asignadas a la BASF
Corporation, Mt. Olive, NJ, y todas las cuales estdn

incorporadas en la presente por referencia.

Una o més proporciones estabilizantes frente a la luz pueden
egtar covalentemente ligadas a los polimeros arriba descritos.
Proporciones estabilizantes frente a la luz apropiadas para

ser usadas en la presente invencién incluyen, pero no estdn
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limitadas a, aminas inhibidas, fosfitos inhibidos, fosfonitas
inhibidas y fenoles inhibidos. Aminas inhibidas apropiadas
para ser usadas en la presente invencién incluyen, pero no
estédn limitadas a, amines que presentan la estructura guimica
que estd representada en la férmula I siguiente:

Rl

R6 R8

R?7 R9
R4

en donde
R, representa -NRR,;

R, ¥ R, representan, independientemente, hidrégeno o un grupo
alquilo con 1 a 7 4tomos de carbono;

R, representa hidrégeno, un grupo alquilo con 1 a 20 dtomos de
carbono, o -OR,;

R, representa hidrégeno o un grupo alquilo con 1 a 20 dtomos
de carbono; y

R,: R,, R, ¥ R, representan, independientemente, hidrdgeno o un
grupo alguilo con 1 a 7 &tomos de carbono. Otras aminas
inhibidas apropiadas incluyen, sin estar limitadas a, aminas
aromdticas inhibidas comercializadas bajo los nombres
camerciales: NYLOSTAB™ S-EED de Clariant Corporation
(Charlotte, NC); y TINUVIN® 765, TINUVIN® 770, y TINUVIN® 622
disponible de Ciba Specialty Chemicals Corporation (Tarrytown,
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NY).

Fosfitos inhibidos y fosfonitas inhibidas, que pueden ser
usados en la presente invencién incluyen, pero no estén
limitados a, fosfitos inhibidos y fosfonitas inhibidas que se
venden bajo los nombres comerciales: IRGAFOS® 168, IRGAFOS®
TNPP, y IRGAFOS® P-EPQ, todos loe cuales se consiguen de Ciba
Specialty Chemicals Corporation (Tarrytown, NY).

Fenoles inhibidos apropiados para ser usados en la presente
invencién incluyen, sin estar limitados a, fenoles inhibidos
comercializadas bajo los nombres comerciales: IRGANOX® 245,
IRGANOX® 1098, IRGANOX® 259, IRGANOX® 1135, IRGANOX® 1010,
IRGANOX® 1222, IRGANOX® 1076, IRGANOX® 1330, IRGANOX® 1425, y
IRGANOX® MD1024, todos los cuales son disponibles de Ciba
Specialty Chemicals Corporation (Tarrytown, NY).

Mezclas apropiadas, tales como las mezcas de fenoles inhibidos
Yy fosfitos inhibidos, que pueden ser usados en la presente
invencién incluyen, sin estar limitados a, composiciones
comercializadas bajo los nombres comerciales: IRGANOX® B215,
IRGANOX® B225, IRGANOX® B561, IRGANOX® B900, y IRGANOX® B1171,
todos ellos disponibles de Ciba Specialty Chemicals
Corporation (Tarrytown, NY).

Preferentemente, los uno o mds compuestos estabilizantes a la
luz comprenden aminas inhibidas con una estructura quimica
representada en la férmula 1 de arriba. Mids preferentemente,
los uno o mis compuestos estabilizantes a la luz camprenden
aminas inhibidas con una estructura quimica como aquella
repregsentada en la férmula 1 de arriba, en la que R,
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representa -NR,I},,- R, ¥ R, representan, independientemente,
hidrégeno; R, representa hidrégeno, bencilo, o un grupo
alquilo que contiene de 1 a 7 dtomos de carbono; Y R,, R, R, ¥
R, representan, independientemente, hidrégeno o un grupo
alquilo que contiene de 1 a 7 dtomos de carbono. AUn més
preferentemente, los uno o miAs compuestos estabilizantes a la
luz comprenden 4-amino-2,2,6,6-tetrametilpiperidina (TAD).

En una modalidad preferida de la presente invencién, los
polimeros estabilizados a la luz se forman a partir de uno o
mids mondmeros formadores de polimero, tal y como estén
descritos arriba, y una o mds aminas inhibidas, estabilizantes
a la luz con una estructura quimica representada en la férmula
I de arriba. El pol{mero resultante comprende una o més
proporciones representadas en la siguiente fdérmula II:

N(R2)y(R3)z
R6 RS
R7 RY

R4

en donde

R, R, R, R, R, R Y R, tienen las definiciones arriba
indicadas; y

Y Y Z representan, independientemente, 0 6 1, asciendiendo la

suma de (y + z) a 1.

Mds preferentemente, los polimeros estabilizados a la luz se
forman a partir de uno o mis monémeros formadores de polimero,

tal y como se describen arriba, y una o mis proporciones de
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amina inhibida 9stabilizantes a la luz con una estructura
quimica representada en la férmula II, en donde R, répresenta
hidrégeno; R, representa hidrégeno, bencilo, o un grupo
alquilo que contiene de 1 a 7 &tomos de carbono; R, R,, R, Y R,
representan, independientemente, hidrégeno o un grupo alquilo
que contiene de 1 a 7 4tomos de carbono; yes 1; vy z es 0. Alin
mis preferentemente, los polimeros estabilizados a la luz se
forman a partir de unc o mis monémeroca formadores de polimero,
tal y como se describen arriba, y una o mis proporciones de
amina inhibida estabilizantes a la luz con una estructura
quimica representada en férmula II, en donde R, representa
hidrégeno; R, representa hidrégeno, bencilo, o un grupo
alguilo gque contiene de 1 a 7 d&tomos de carbono: R,, R,, R, Y R,
representan, independientemente, un grupo metilo; y es 1; y 2

es 0.

En una modalidad preferida de la presente invencién, los
polimeros estabilizados a la luz se forman a partir de uno o
més monémeros formadores de poliamida arriba descritos y una o
més proporciones estabilizantes frente a la luz ligadas
covalentemente a la poliamida resultante. Preferentemente, los
polimeros estabilizados a la luz se forman a partir de uno o
mids monémeros de caprolactama y 4-amino-2,2,6,6-
tetrametilpiperidina (TAD). Se ha determinado, qQque una
composicién preferida para la obtencién de poliamida
estabilizada a la luz comprende de unos 2,5 hasta unos 15 por
ciento en peso de 4-amino-2,2,6,6-tetrametilpiperidina (TAD)
en caprolactama, con respecto al peso de la caprolactama. Més
preferentemente, una composicién para la obtencidén de una
poliamida estabilizada a la luz comprende de unos 3,0 hasta

unos 10,0 por ciento en peso de 4-amino-2,2,6,6-
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tetrametilpiperidina (TAD) en caprolactama, con respecto al
peso de la caprblactama. Aln mds preferentemente, una
composicién para la obtencién de una poliamida estabilizada a
la luz comprende de unos 5,0 a unes 10,0 por cienteo en peso de
4-amino-2,2,6,6-tetrametilpiperidina (TAD) en caprolactama,

con respecto al peso de la caprolactama.

La presente invencidn se refiere, ademds, a un método para la
obtencién de polimeros estabilizados a la luz con una alta
concentracién de proporciones estabilizantes frente a la luz
ligadas covalentemente a lo largo de la cadena polimera. Un
proceso de polimerizacién apropiado para la obtencién de
polimeros estabilizados a la luz de la presente invencién se
encuentra descrito en la patente estadounidense No. 5,149,758
a favor de Matthies, cuyo contenido total estd incorporado en
la presente por referencia, pero con la adicidén de por lo
menos uno o mis compuestos estabilizantes a la luz en la
mezcla de polimerizacién. Los uno ¢ mis compuestos
estabilizantes a la luz y los monémeros formadores de polimero
pueden ser adicionados separadamente o como mezcla en un

reactor, en el que se realiza la polimerizacién.

Adicionalmente a los mondmeros formadores de polimeroc y los
uno o mAds compuestos estabilizantes a la luz, la mezcla de
polimerizacién puede incluir otros componentes de reaccidn.
Componentes de reaccién apropiados incluyen, pero no estén
limitados a, reguladores de cadena, plgmentos e iniciadores.
En una modalidad de la presente invencién, los uno o més
monémeros formadores de polimero y los uno o mAs compuestos
estabilizantes a la luz son cambinados con una cantidad

efectiva de por lo menos un regulador de cadena convencional.
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El/los regulador({es) de cadena actia{n) como controladores del

peso molecular.

El regulador de cadena particular, o la combinacién de
regulador de cadena y la cantidad de los mismos se seleccionan
segin el peso molecular deseado y la estabilidad a la fusidén
deseada del polimero estabilizado a la luz final. En el caso
de poliamidas estabilizadas a la luz, se selecciona por lo
menos un regulador de cadena para obtener el contenido deseado
en grupos amino terminales del producto de poliamida final y
la estabilidad a la fusién deseada del producto de poliamida
final. El contenido deseado en grupos amino terminales del
producto de poliamida final puede depender también de la
tefiibilidad deseada de los hilos o fibras producidas a partir
del producto de poliamida final. La estabilidad a la fusién
deseada del producto de poliamida final puede depender
también de requisitos précticos para la transformacidén de la
poliamida, especialmente, para la hilatura de la poliamida.

Reguladores de cadena apropiados para ser usados en la
presente invencidén incluyen, sin estar limitados a, &cidos
monocarbox{licos, dcidos dicarboxilicos, aminas, diaminas y
combinaciones de los mismos. Acidos monocarboxilicos
apropiados incluyes, sin estar limitados a, &cido acético,
Acido propidnico, &cido toluico y &cido benzoico. Acidos
dicarboxilicos apropiados incluyen, sin estar limitados a,
dcidos alcanodicarboxilicos con 4 a 10 dtomos de carbono,
especialmente, &cido adipico, 4cido azelaico, 4cido sebdcico,
dcido decanodicarboxilico y dcido dodecanodioco; &cidos
cicloalcanodicarbox{licos con S a 8 A&tomos de carbono,
especialmente, &cido ciclohexano-1,4-dicarboxilico; y &cidos
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benzodicarboxilicos, especialmente, dcido isoftdlico, dcido
tereftdlico y 4cido naftalen-2,6-dicarboxilico. Aminas
apropiadas incluyen, sin estar limitadas a, hexilamina,
ciclohexilamina, octilamina, bencilamina, vy 2-feniletilamina.
Diaminas apropiadas incluyen, sin estar limitadas a,
alcanodiaminas con 2 a 18 Atomos de carbono, especialmente,
tetrametilen-diamina, hexametilen-diamina, y dodecan-diamina;
cicloalcano-diaminas con 5 a 8 dtomos de carbono y aril-
diaminas con 6 a 24 4tcmos de carbone, especialmente para-
fenilen-diamina, meta-fenilen-diamina, meta-xililen-diamina, y
para-xililen-diamina. Preferentemente, los uno o més
reguladores de cadena usado en la presente invencién comprende
uno o mAs dcidos dicarboxilicos y una o mids diaminas. Los
reguladores de cadena de Acido dicarboxilico o diamina usados
pueden ser idénticos o diferentes gque el dcido dicarboxilico o
la diamina usados como compuestos formadores de poliamida,

El/los reguladores se pueden usar en una cantidad de 0 hasta
unos 50 % en peso, con respecto al peso de los monémeros
formadores de polimero. Preferentemente, los uno o mis
reguladores de cadena se usan en una cantidad de 0 hasta unos
30 & en peso, con respecto al peso de los mondémeros formadores
de polimero. Mis preferentemente, los uno o mids reguladores
de cadena se pueden usar en una cantidad de unos 0,01 hasta
unos 2,0 % en peso, con respecto al peso de los mondémeros

formadores de polimero.

En una modalidad de la presente invencién, el método para la
obtencién de polimeros estabilizados a la luz, la
polimerizacién de los mondmeros formadores de polimeroc se

lleva a cabo en presencia de uno o mAs compuestos
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estabilizantes a la luz de la férmula I y uno ¢ mis pigmentos.
Pigmentos apropiados para ser usados en la presente invencidén
incluyen, pero no estén limitados a, diéxido de titanio y
campuestos cromdforos de naturaleza orgdénica o inorgédnica.
El/los pigmento(s) se pueden adicionar a los monémeros
formadores de polimero o a la mezcla a polimerizar en una
cantidad preferida de hasta unos 5 por ciento en peso, con
respecto al peso de los monémeros formadores de polimero. Mis
preferentemente, los uno o mAs pigmentos, cuando estén
presentes, se adicionan a la mezcla de polimerizacidén en una
cantidad que varia de aprox. 0,01 hasta aprox. 2,0 por ciento
en peso, con respecto al peso de los monémeros formadores de
polimero.

La presente invencién se refiere asimismo a un método para la
obtencién de articulos termocomformables, cuyo método
comprende la obtencién de uno o més polimeros estabilizados a
la luz con una alta concentracién de proporciones
estabilizantes frente a la luz ligadas covalentemente a lo
largo de la cadena polimera, y el termoconformado de los uno o
mas polimeros estabilizados a la luz. Procedimientos de
termoconformado apropiados incluyen, pero no aestdn limitados
a, procesos de extrusién, procesos de pultrusién, y procesos
de moldeo discontinuos. Se puede aplicar cualquier
procedimiento y cualquier aparato de termoconformado
convgncionales para la transformacién de los polimeros

estabilizados a la luz de la presente invencidn.

En una modalidad de la presente invencién, el método para la
obtencién de articulos termoconformables comprende la
formacién de uno o mds polimeros estabilizados a la luz con
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una alta conceqtrucién de proporciones estabilizantes frente a
la luz ligadas covalentemente a lo largo de la cadena
polimera; la mezcla de los uno o0 mds polimeros estabilizados a
la luz con los uno o mAs materiales polimeros adicionales,
formando una mezcla polimera, en cuyo método los uno o mis
materlales polimeros adicionales contienen proporciones
estabilizantes frente a la luz o estdn sustancialmente exentas
de proporciones estabilizantes frente a la luz; y el
termoconformado de la mezcla polimera, dando una mezcla de
polimero estabilizado a la luz. La mezcla de polimero
estabilizado a la luz resultante contiene una cantidad deseada
de uno o méds proporciocnes estabilizantes frente a la luz

dentro de la mezcla polimera.

Se puede usar cualquier polimero termoconformable en
combinacién con los uno o m#s polimeros estabilizados a la luz
con una alta concentracidén de proporciones estabilizantes
frente a la luz ligadas covalentemente a lo largo de la cadena
polimera. Polimeros termoconformables apropiados incluyen,
pero no estédn limitados a, poliamidas, poliolefinas,
poliésteres, policaprolactama, ABS, y cambinacicnes de los
mismos. Los por cientos en pesc de cada componente en la
meczla polimera puede variar segin las propiedades deseadas de
la mezcla de polimero estabilizado a la luz. Tipicamente, la
mezcla polimera contiene por lo menos un 1,0 por ciento en
peso of uno o mds polimeros estabilizados a la luz con una
alta concentracién de proporciones estabilizantes frente a la
luz ligadas covalentemente a lo largo de la cadena polimera, y
hasta un 99,5 por ciento en peso de uno o méds polimeros

adicionales.
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En un ejemplo de una modalidad de la presente invencidén, un
método para la formacién de articulos termoconformables en
forma de una mezcla de polimero estabilizado a la luz
comprende la formacidén de un polimero estabilizado a la luz
que contiene alrededor de 2,5 hasta alrededor de 15,0 por
ciento en peso de una o mds proporciones estabilizantes frente
a la luz ligadas covalentemente a lo largo de la cadena
polimera, refiriéndose el peso de las una o méds proporciocnes
estabilizantes frente a la luz al peso de los monémeros
formadores de polimero; la mezcla del polimero estabilizado a
la luz con uno o mids polimeros adicionales, que estén
sustancialmente exentos de proporciones estabilizantes frente
a la luz, dando una mezcla polimera; y la co-extrusién de la
mezcla de polimero, dando un polimero estabilizado a la luz
con un porcentaje en peso de una o mids proporciones
estabilizantes frente a la luz ligadas covalentemente a lo
largo de la cadena polimera de menos de unos 2,0 por ciento en
peso, con regspecto al peso de la mezcla de polfmero. Cabe
destacar, gue el ejemplo arriba descrito puede ser usado para
la obtencién de miltiples mezclas de polimero con una cantidad
deseada en proporciones estabilizantes frente a la luz dentro

de la mezcla polimera.

En una modalidad preferida de la presente invencién, el método
para la obtencién de articulos termoconformables en forma de
un polimero mezclado, estabilizado a la luz comprende la
formacién de una poliamida estabilizada a la luz que contiene
mis de un 2,0 por ciento en peso hasta unos 10,0 por ciento en
peso de 4-amino-2,2,6,6-tetrametilpiperidina (TAD) ligada
covalentemente a lo largo de la cadena de poliamida,
refiriéndose el peso de la TAD al peso de los mondémeros



¥
18 b,

2063/06295

formadores de poliamida; la mezcla de la poliamida
estabilizada a ia luz con una o0 mas poliamidas adicionales,
que estén sustancialmente exentas de proporciones
estabilizantes frente a la luz, dando una mezcla polimera; y
la coextrusién de la mezcla polimera dando una mezcla de
poliamida estabilizada a la luz con un porcentaje en peso de
4-amino-2,2,6,6-tetrametilpiperidina (TAD) ligada
covalentemente a lo largo de una parte de las cadena de
poliamida de unos 0,05 hasta unos 2,0 por ciento en peso, con
respecto al peso de la mezcla de poliamida. Cabe destacer, que
la seleccién del compuesto estabilizante a la luz, el
porcentaje inicial del compuesto estabilizante a la luz y el
porcentaje final de las proporciones estabilizanteg frente a
la luz en la mezcla polimera del ejemplo arriba descrito
pueden variar seqin las propiedades deseadas de la mezcla de
polimero resultante. Cabe mencionar, ademds, que la etapa de
la mezcla puede tener lugar durante una etapa de co-extrusidn,

en lugar de una mezcla antes de la etapa de extrusidén.

La presente invencidén se refiere, ademds, a articulos
producidos a partir de los polimeros estabilizados a la luz vy
la mezcla de polimeros estabilizados a la luz. Ejemplos no
limitativos de tales articulos incluyen fibras, hilos,
alfombras, géneros textiles, peliculas, espumas y articulos
mulicapa que contienen uno © méAs de los articulos descritos.
Las fibras se pueden obtener, sometiendo los polimeros
estabilizados a la luz de la presente invencién a cualquier
procedimiento formador de fibra convencional, como, por
ejemplo, aquellos descritos en la patente estadunidense No.
4,983,448 a favor de Rarageorgiou y la patente estadunidense
No. 5,487,860 a favor de Kent et al., cuyo contenido entero
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estd incorporaQo en la presente por referencia. Un
procedimiento formador de fibra preferido consiste en la
hilatura répida de los polimeros estabilizados a la luz de la
presente invencién a velocidades de estiraje de por lo menos
unos 4.000 m/min. Similarmente se puede obtener géneros,
sometiendo los polimeros estabilizados a la luz de la presente
invencién a cualquier procedimiento formador de género
convencional, como, por ejemplo, aguél descrito en la patente
estadounidense No. 4,918,947 a favor de Speich, cuyo contenido

entero estd incorporado en la presente por referencia.

En una modalidad de la presente invencién, los articulos
obtenidos a partir de los polimeros estabilizados a la luz
arriba descritos se tifien. Cuando el polimero estabilizado a
la luz de la presente invencidn es una poliamida estabilizada
a la luz, entonces la poliamida estabilizada a la luz puede
ser tefiida con los colorantes convencionales usados para la
tintura de nilones como, por ejemplo, colorantes Acidos
metalizados y no metalizados. Se pueden aplicar las
condiciones del bafio de tintura usuales. En un ejemplo de una
modalidad, se prepara un bafic de tintura de un volumen igual a
unas veinte veces el peso del articulo a tefiir. Se adicionan
quimicos de tratamiento, que incluyen un agente de guelado
para impedir el depésito o la formacién de complejos de los
iones de metal en agua dura, un agente de igualacién para el
colorante, y, en caso de colorantes 4cidos metalizados, un
donador de &cido para reducir lentamente el pH del baflo de
tintura. Se agrega la materia colorante y se regula el pH del
baflo. Se calienta la solucién a la temperatura deseada de,
tipicamente, unos 95°C hasta unos 110°C en un intervalo de

unos 0,5°C hasta unos 3,0° por minuto, vy se mantiene esta
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temperatura durante unos 30 minutos hasta unos 60 minutos, Se
enfria el bafio ée tintura o se elimina, y se lavan los
articulos detenidamente con agua fresca. Los articulos tefiidos
se secan en un secador de tambor o un horno, como p.ej. una
rama de tendido y secado , © se hacen pasar encima de tubos de
calentamiento. A continuacién, se pueden termofijar los
articulos secados optativamente, para mejorar su estabiliad

dimencicnal.

Alternativamente, se pueden teflir las fibras hechas a partir
de las pocliamidas estabilizadas a la luz de la presente
invencién en solucién antes de conformarlas en articulos. Se
pueden aplicar las condiciones de la tintura en solucién
usuales para nylon. En un ejemplo de modalidad, la poliamida
estabilizada a la luz de la presente invencién se funde y se
tifie con un colorante, como p.ej. un pigmento, un colorante,
cualquier otro compuesto craméforo o una combinacidén de los
mismos. La poliamida estabilizada a la luz teflida se someta a
una hilatura, obteniéndose hilos o0 géneros segin los métodos
convencionales, como aguellos descritos, por ejemplo, en la
patente estadounidense No. 4,983,448 a favor de Karageorgiou,
la patente estadounidense No. 5,487,860 a favor de Kent et
al., y la patente estadounidense No. 4,918,947 a favor de
Speich. .

La presente invencién se refiere, adicionalmente, a un método
para hacer negocio, cuyo método comprende la etapa de ofrecer
a la venta un polimero estabilizado a la luz con una alta
concentracién de proporciones estabilizantes frente a la luz
ligadas covalentemente a lo largo de la cadena polimera. El
método de hacer negocio puede comprender, ademds, la etapa de
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ofrecer a la venta uno o més materiales polimeros adicionales,
en donde los uno ¢ méds materiales polimeros adicionales estén
sustancialmente exentos de proporciones estabilizantes frente
a la luz; y la mezcla del polimero estabilizado a la luz con
una alta concentracién de proporciones estabilizantes frente a
la luz ligadas covalentemente a lo largo de la cadena polimera
con los uno o més materiales polimeros adicionales, dando una
mezcla de polimerc que tiene el contenido deseado en
proporciones estabilizantes frente a la luz a lo largo de la
cadena polimera dentro de la mezcla de polimero.

La presente invencién estd ilustrada con mds detalle en los
ejemplos siguientes, que no deben ser interpretadas en forma
alguna como limitativas del dmbito de la presente invencién.
Por el contrario, debe hacerse constar, que se pueden aplicar
varias otras modalidades, modificaciones y equivalentes de los
ejemplos, que tras leer la presente descripcidén pueden
ofrecerse al perito en la materia, sin apartarse del espiritu
de la presente invencién y/o el &mbito de las reivindicaciones

adjuntas.

EJEMPLOS

Los siguientes métodos de ensayo se usaron para determinar las
propiedades fisicas y quimicas de los articulos de polimero
producidos en los ejemplos siguientes.

Ensayo para medir el contenido en grupos terminales

El contenido de grupos amino terminales se determina,

disolviendo aprox. 2,0 g del polimero en unos 60 ml de una
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mezcla de fenol-metanol (68:32). Esta solucién se tritura con
HC1l aprox. 0,20 normal a aprox. 25_ C mediante un método
potenciométrico, en donde el punto final se determina por un

pronunciado aumento potencial.

El contenido en grupos carboxilicos terminales se determina,
disolviendo 0,30 g del polimero en unos 40 cc de una mezcla de
alcohol bencilico a 180_C. La solucién se tritura, luego, con
hidréxido de t-butilamonio aprox. 0,03 normal a 80_ C a aprox.
100_ C mediante un método potenciométrico, en donde el punto

final se determina por un pronunciado aumento potencial.
Exposicién al arco de xendén (lu? ultravioleta, *UV®):

Géneros de punto tubulares se exponen segin el método de
ensayo de AATCC 16-1998, opcién E: *Water-Cooled Xenon-Arc
Lamp, Continuous Light” a 2125 kJ (500 horas) en incrementos
de 425 kJ (100 horas). Después de la exposicién, se mide la
tenacidad de las muestras mediante el método de cuerda
individual, en donde especimenes de hilo de cuerda individual
Ee rompen con velocidad de estirado constante; usando una
mAquina de ensayo de resistencia a la rotura, INSTRON™. Las

unidades se indican en gramos por denier (g/den.).
Exposicién al ozono y NO,:

Géneros de punto tubulares se examinan seqin el método de
ensayo de AATCC 129-1996, *Colorfastness to Ozon in the
Atmosphere Under High Humidities” y el método de ensayo de
AATCC 164-1992, "Colorfastness to oxides of Nitrogen in the
Atmosphere Under High Humidities”. Los datos en forma de la
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diferencia de color total (AE) se coleccionan después de 1, 2,

3, 4, 6 y 8 ciclos.
Diferencia de color total (XE):

Se mide el color valiéndose del espectrofotémetro de Applied
Color Systems (ACS) que genera valores de 1976 CIE LAB
{iluminante D6500, lectura de 10 grados). Se realizan cdlculos
de valores Delta E o AE (diferencia total de color), en
comparacién con controles no expuestos. Detalles.acerca de las
medidas de CIE LAB y el cédlculo de la diferencia total de
color (AE) se encuentran en la literatura cientifica del ramo,
por ejemplo, Billmeyer y Saltzman, Principles of Color
Technology, 2a Edicién, J. Wiley & Sons, New York, (1981).
Valores AE altos indican un mayor cambio de color y con ello
una mayor degradacién en las propiedades de la fibra tefiida.
Los datos de color de CIE LAB comprenden medidas a lo largo de
tres ejes en el espacio tridimemnsional. L* es una
cuantificacién de la claridad. Valores mds altos son mds
claros. a* es el eje rojo-verde, indicando los valores
positivos mids rojo. b* es el eje de amarillo-azul, indicando

los valores positivos més amarillo.
Ensayo de retencidén de resistencia

El ensayo de retencidn de resistencia aplicado para determinar
la resistencia del hilo después de la exposicién a luz
ultravioleta {UV) se describe en la presente, Muestras de
género se exponen a luz ultravioleta en la forma descrita en
el método de ensayo AATCC 16E para la estabilidad a la luz,

opcién E, arriba descrito. Se mide la resistencia de hilo
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desenrollado del génerc de punto antes de la exposicidn al
igual que la résistencia de hilo desenrollado del gémero de
punto después de la exposicién a la luz ultravioleta,
valiéndose de una miquina de INSTRON™, modelo 4502. La
retencién de resistencia se determina a como se descibe a
continuacidn:

(resist. del hilo después de expos. Uv’xloo

reten.de resist. (%)=
(resist. del hilo antes de expos. UV)

EJEMPLIO 1

Preparacién de una poliamida que no contiene ningunas

proporciones estabilizantes frente a la luz

Se prepara un polimero de nylon 6 (RV 2,7) en una reaccidén de
polimerizacién. Se introducen los siguientes camponentes de
reaccién en un autoclave de 250 litros: 75 kg de caprolactama,
1800 g de agua, y 112,5 g (0,15 por ciento en peso) de &cido
propiénico. Se calienta la mezcla a aprox. 270°C en una hora,
mientras la presidén aumenta a aprox. 60 psi (3.102 mm Hg).
Después de mantener la mezcla a aprox. 60 psi (3.102 mm Hg)
durante unos 30 minutos, se descomprime lentamente. Para
acelerar la polimerizacién, se scomete el sistema a un vacio de
unos 9,67 psi (500 mm Hg) durante por lo mencos 15 minutos.
Luego se extrusiona el pclimero bajo una presidén positiva de
nitrégeno y se corta en chips. Log chips se lavan con agua
caliente {(aprox. 90°C) y se secan en un secador de tambor. El
contenido en grupos aminoc terminales asciende a aprox. 37
meq/kg y el contenido en grupos terminales carboxilicos es de
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aprox. 50 meq/kg.
EJEMPLO 2

Preparacién de una poliamida que contiene proporciones

estabilizantes frente a la luz de TAD

Un polimero de nylon 6 estabilizado a la luz se prepara en una
reaccidén de polimerizacién. Los siguientes componentes de
reaccién se introducen en un autoclave de 250 litros: 75 kg de
caprolactama, 1800 g de agua., y 394 g (5.25 por ciento en
peso) de 4-amino-2,2,6,6-tetrametilpiperidina (TAD). La mezcla
se calienta a aprox. 270°C en una hora, mientras que la
presién aumenta a aprox. 60 psi (3.102 rm Hg). Después de
mantener la mezcla a unos 60 psi (3.102 mm Hg) durante unos 30
minutos, se descomprime lentamente. Para acelerar la
polimerizacién, se somete el sistema a un vacio de unos 8,70
psi (450 mm Hg) durante unos 90 minutos. Luego Be extrusiona
el polimero a una presién de nitrégeno positiva y se corta en
chips. Los chips se lavan con agua caliente (aprox. 90°C) y se
secan en un secador de tambor. La viscosidad relativa del
polimero es de 1,46. El contenido en grupos amino terminales
es demasiado alto para medirlo y el contenido en grupos
carboxilicos terminales es de aprox. 11 meq/kg.

EJEMPLO 3

Preparacién de una poliamida que contiene proporciones
estabilizantes frente a la luz de TAD y un regulador de cadena
de 4cido adipico
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Un polimero de pylon 6 estabilizado a la luz se prepara en una
reaccién de polimerizacién. Los siguientes componentes de
reaccién se introducen en un autoclave de 250 litros: 50 kg de
caprolactama, 802 g de agua, 2,89 kg (5,25 por ciento en peso)
de 4-amino-2,2,6,6-tetrametilpiperidina (TAD), y 1.24 kg de
dcido adipico (2,25 por ciento en peso). La mezcla se calienta
a aprox. 270°C en una hora, mientras que la presién aumenta a
aprox. 60 psi (3.102 mm Hg). Después de mantener la mezcla a
unos 60 psi (3.102 mm Hg) durante unos 30 minutos, se
descomprime lentamente. Para acelerar la polimerizacién, se
somete el sistema a un vacio de unos 8,70 psi (450 mm Hg)
durante unos 90 minutos. Luego se extrusiona el polimero a una
presién de nitrégeno positiva y se corta en chips. Los chips
se lavan con agua caliente (aprox. 90°C) y se secan en un
secador de tambor. La viscosidad relativa del polimero es de
1,46. El contenido en grupos amino terminales es demasiado
alto para ser medido vy el contenido en grupos carboxilicos
terminales asciende a aprox. 49 meg/kg.

EJEMPLO 4

Preparacién de una poliamida que contiene proporciones
estabilizantes frente a la luz de TAD y un regulador de cadena
de 4cido tereftdlico

Un polimero de nylon 6 estabilizado a la luz se prepara en una
reaccién de polimerizacidén. Los siguientes componentes de
reaccidén se introducen en un autoclave de 250 litros: 50 kg de
caprolactama, Bl3 g de agua, 2,89 kg (5,25 por ciento en peso)
de 4-amino-2,2,6,6-tetrametilpiperidina (TAD), v 1,37 kg (2,5
por ciento en peso) de Acido tereftdlico (TPA). La mezcla se
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calienta a aprox. 270°C en una hora, mientras que la presidén
aumenta a aprox. 60 psi (3,102 mm Hg). Después de mantener la
mezcla a unos 60 psi (3,102 mm Hg) durante unos 30 minutos, se
descomprime lentamente. Para acelerar la polimerizacién, se
somete el sistema a un vacio de unos 8.70 psi (450 mm Hg)
durante unos 90 minutos. Luego se extrusiona el polimero a una
presién de nitrdgenoc positiva y se corta en chips. Los chips
se lavan con agua caliente (aprox. 90°C) y se secan en un
secador de tambor. La viscosidad relativa del polimero es de
1,48. El contenido en grupos amino terminales es demasiado
-alto para ser medido y el contenido en grupos terminales

carboxi{licos es de aprox. 42 meqg/kg.
EJEMPLO 5

Preparacién de fibras de nylon teflidas en solucién a partir de
mezcla de polimero

Un polimero huésped de nylon-6 (BS700F disponible de BASF
Corporation, Mt. Olive, NJ) se extrusiona a 260°C hasta 265°C
junto con concentrado de gris opalinoc y una cantidad de
polimero estabilizado a la luz producido en los EJEMPLOs 2-4
arriba descritos, usando una extrusionadora de escala pequefia.
Los camponentes arriba mencionados se alimentan en una méquina
de hilatura a través de alimentadores volumétricos. Los
filamentos resultantes contienen 0,15 por ciento en peso de
TAD, con respecto al peso total de los componentes formadores
de polimero.

Los filamentos extrusionados se enfrian y se solidifican

mediante una corriente de aire de enfriamiento a 15_C. Después
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de haber aplicago un acabado de hilatura se estiran los hilos
a una velocidad de estiraje de 3,3 y se texturizan en un jet
de texturizacidén a 215 C. Los hilos se desarrollan a una
velocidad del rodillo de estiraje de aprox. 2350 m/min. Los
hilos finales tienen una construccién de hilo de 1288
denier/58 filamentos.

EJEMPLIO 6
Ensayo de las fibras de nylon

Se producen muestras de géneros de punto, tricotando géneros
con los tres tipos de hilos producidos seqin el Ejemplo 5. Se
preparan los géneros en una tricotosa, modelo 6-CK, fabricado
por L-R Machine Sales, Inc. (Chickamauga, GA), usando los
siguientes ajustes: didmetro de 6 pulgadas y 90 agujas. La
retencién de resistencia de las muestras de hilos quitados del
género se mide después de la exposicién a luz ultravioleta
segin el método de ensayo de AATCC 16E arriba descrito.

Se examinan géneros de punto tubulares con respecto a su
tenacidad, retencién de resistencia y solidez de teflido semin
los métodos de ensayo arriba indicados. Los datos de
tenacidad, retencién de resistencia y solidez de tefiido se
presentan en las Tablas 1-3 siguientes. En las Tablas 1-3
abajo representadas, las letras “W"” y "U” usadas significan

*chips lavados” y “chips no lavados® respectivamente.



2063/06295 ® q;\

Tabla 1, Datos de tenacidad de hilos formados a partir de
mezclas de polimero

(Unidades - g/den.)

Muestra| Polimero| Polimero [orig. | 100 | 200 | 300 | 400
de LS adicionado hrs | hrs hrs hrs

1 . BS700F 2,9 | 2,725 ][1,9] -

2 Ej. 2 BS700F 2,6 |2,5] 2,5 2,4 2,3

3 Ej. 3 BS70QF 2,7 |2,5]| 2.4 | 23 | 2,3

a Ei. 4W BSTO0F 2,7 2,6 2,5 2,4 | 2.2

5 Ei. 4U BST00F 2,8 (2,6 2,4 | 2,2 | 2,5

Tabla 2, Datos de retencidén de resistencia de hilos formados a
partir de mezclas de polimero

Muestraf Polimero [ Polimero |Orig.| 100 | 200 300 400
de LS adicionado hrs hrs hrs hrs

1 - | BS700F 1008 | 94% | 86% 66% -

2 Bj. 2 BS700F 968 | 96% | 92% 88% 96%

3 Ei. 3 BS700F 93% | B89% | B85% 85% 93%

4 Bi. 4w BS700F 96% | 93% | 89% 81% 96%

5 Ej. 4U BS700F 93% | 86% | 79% 89% 93%
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Tabla 3. Datos de solidez de tefiido (AE) e hilos formados a
partir de mezclas de polimero

Muestral Polimero| Polimero |Orig.| 100 | 200 | 300 | 400
de 1S adicionado hrs hrs hrs hrs
1 - BS700F - - - -~ -
2 | Ei. 2 BS700F 2,00 | 2,27 2,42 ]|2,53 | 2,00
3 Ej. 3 BS700F 1,87 1 2,30 ] 2,36 | 2,51 ] 1,87
4 Ej. 4w BS700F 1,87 12,23 ]| 2,44 2,48 | 1,87
5 Ej. 40 BS700F 1,93 {2,24]2,37[2,50( 1,93

A como indican los datog en las Tablas 1-3, los hilos hechos
seguin la presente invencién tienen una fotoestabilidad
mejorada, seglin se desprende de la tenacidad del hilo y la
retencién de resistencia, en comparacidén con la

fotoeatabllidad de hilos de poliamida convencionales.

Habiendo descrito la invencién en detalle con respecto a
modalidades especificas de la misma, se hace constar, que los
peritos en la materia al comprender el contenido de la misma
podrdn concebir fécilmente alteraciones, variaciones y
equivalentes de estas modalidades. Por tanto, el &mbito de la
presente invencién debe entenderse como agquél correspondiente
a las reivindicaciones adjuntadas y muchas equivalentes de las
mismas.
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Reivindicaciones

Un polimero estabilizado a la luz que compr;nde por lo
menos 2% en pesc de una o més proporciones estabilizantes
a la luz ligadas covalentemente a lo largo del polimero,
con respecto al peso total de los componentes formadores
de polimero.

El polimero estabilizado a la luz segln la reivindicacién
1, en donde las una o méds proporciones estabilizantes a
la luz estdn presentes en una cantidad de unos 2,5% en
peso hasta unos 15% en peso, con respecto al peso total

de los componentes formadores de polimero.

El polimero estabilizado a la luz segin la reivindicacién
2, en donde las una o mds proporciones estabilizantes a
la luz estdn presentes en una cantidad de unos 3,0% en
peso hasta unos 10% en peso, con respecto al peso total

de los componentes formadores de polimero.

El polimero estabilizado a la luz segqin la reivindicacién
3, en donde las una o méds proporciones estabilizantes a
la luz estén presentes en una cantidad de unos 5,0% en
peso hasta unos 10% en peso, con respecto al peso total

de los camponentes formadores de polimero.

El polimero estabilizado a la luz segin la reivindicacién
l, en donde las una o mds proporciones estabilizantes a
la luz son formadas a partir de una o méAs aminas
inhibidas, fosfitos inhibidos, fosfonitas inhibidag,
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fenoles inhibidos, o una combinacién de los mismos.

6. El polimero estabilizado a la luz segin la reivindicacién
5, en donde las una o mé&s proporcicnes estabilizantes a
la luz son formadas a partir de una o mis aminas
inhibidas.

7. El polimero estabilizado a la luz segin la
reivindicacién 6, en donde las una o mis proporciones
estabilizantes a la luz tienen una estructura quimica:

N{(R2)y(R3)z
Rb6 RB
R? R9

R4

en donde:

R, ¥ R, representan, independientemente hidrégeno o un
grupo alquilo que contiene de 1 a 7 dtomos de carbono;

R, representa hidrégeno, bencilo, un grupo alquilo que
contiene de 1 a 20 Atomos de carbono, o -OR,;

R, representa hidrégeno o un grupo alquilo que contiene de
1 a 20 &tomos de carbono;

R;; R,; R, ¥ R, representan, independientemente hidrégeno o
un grupo alquilo que contiene de 1 a 7 d4tomos de carbono;
Y



2063/06295 » ‘b{

" 10.

11.

12.

Y Y z representan, independientemente 0 6 1, e (y + z) es
igual a 1.

El polimero estabilizado a la luz segun la reivindicacién
l, en donde las una o mids proporciones estabilizantes a
la luz comprenden derivados de 4-amino-2,2,6,6-

tetrametilpiperidina.

El polimero estabilizado a la luz segin la reivindicacién
1, en donde el polimero se prepara a partir de mondmeros

de caprolactama, y 4-amino-2,2,6,6-tetrametilpiperidina.

El polimero estabilizado a la luz segin la reivindicacién
1, en donde el polimeroc se prepara a partir de mondémeros
de caprolactama, y de unos 5,0% en peso hasta unos 10% en
peso de 4-amino-2,2,6,6-tetrametilpiperidina, con
respecto al peso total de mondmeros de caprolactama.

Un método para la obtencién del polimero estabilizado a

la luz segin la reivindicacidén 1, cuyo método comprende:

la polimerizacién de una mezcla de uno o mds mondmeros
formadores de polimero y por lo menos 2% en peso de uno o
mis compuestos estabilizantes a la luz, con respecto al
peso total de los componentes formadores de polimero.

El método segin la reivindicacién 11, en donde la mezcla
comprende uno o mAs monémeros formadores de poliamida y
de aprox. 5,0% en pesc hasta unos 10% en peso de 4-amino-

2,2,6,6-tetrametilpiperidina, con respecto al peso total
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13.

14.

15.

de los componentes formadores de polimero.

Un método para la obtencién de un articulo
termoconformable que comprende el moldeo del polimero
estabilizado a la luz seqiin la reivindicacién 1.

Un métcdo para la obtencidén de un articulo
termoconformable que comprende:

la formacién de un polimero estabilizado a la luz que
tiene de aprox. 2,5 hasta unos 15,0 por ciento en peso de
una o mds proporciones estabilizantes a la luz ligadas
covalentemente a lo largo de la cadena polimera,
refiriéndose el peso de las una o méds proporciones
estabilizantes a la luz al peso total de los componentes

formadores de polimero;

la mezcla del polimero estabilizado a la luz con uno o
méds polimeros adicionales, que estdn sustancialmente
exentos de proporciones estabilizantes a la luz, dando
una mezcla de polimero; y

el moldeo de la mezcla de polimero, dando un polimero
estabilizado a la luz que contiene un porcentaie de una o
mAs proporciones estabilizantes a la luz ligadas
covalentemente a lo largo de una o més cadenas polimeras,
de menos de aprox. 2,0 por ciento en peso, con respecto

al peso de la mezcla de polimero.

El método segun la reivindicacién 14, en donde el
polimero estabilizado a la luz se prepara a partir de

mondémeros de caprolactama y 4-amino-2,2,6,6-
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1e.

17.

18.

19.

20.

35 qO

tetrametilgiperidina; Y el uno o mds polimeros
adicionales comprenden poliamida que no contiene ningunas
proporciones estabilizantes a la luz ligadas

covalentemente a lo largo de la caedena de poliamida.

El método segin la reivindicacién 15, en donde el
porcentaje en peso de las proporciones de 4-amino-
2,2,6,6-tetrametilpiperidina ligadas covalentemente a lo
largo de la cadena polimera asciende a unos 0,08 hasta
unos 0,40 por ciento en peso, con respecto al peso de la

mezcla de polimero.

El método sequin la reivindicacién 16, en donde el
porcentaje en pesoc de las proporciones de 4-amino-
2,2,6,6~tetrametilpiperidina ligadas covqlentemente a lo
largo de la cadena polimera asciende a unos 0,10 hasta
unos 0,30 por ciento en peso, con respecto al peso de la

mezcla de polimero.

El método segin la reivindicacién 16, en donde el
porcentaje en peso de las proporciones de 4-amino-
2,2,6,6-tetrametilpiperidina ligadas covalentemente a lo
largo de la cadena polimera asciende a unos 0,15 por
ciento en peso, con respecto al peso de la mezcla de
polimero.

El método seguin la reivindicacién 14, en donde la etapa
de moldeo es una etapa de extrusién.

Una fibra formada segin el método seqiin la reivindicacién
19.
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Resumen

Se describen polimeros estabilizados frente a la luz que
contienen una alta concentracidén de proporciones
estabilizantes a la luz ligadas covalentemente a lo largo de
la cadena polimera. También se describe un método para la
obtencién de polimeros que contienen una alta concentracién de
proporciones estabilizantes a la luz ligadas covalentemente a

lo largo de la cadena polimera.

Ademids, se describe un método para la obtencién de articulos
termoconformables, El método incluye la mezcla de uno o més
polimeros estabilizados a la luz con una alta concentracidén de
proporciones estabilizantes a la luz ligadas covalentemente a
lo largo de la cadena polimera, con un¢ ¢ mids materiales
adicionales, que estdn sustancialmente exentos de proporciones

estabilizantes a la luz.
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V. Heasoned statement under Article 35(2) with regard to noveity, Inventive step or industrial applicablilty;
citations and axplanations supporting such statement

1. Statement
Novelty (N) Yes: Claims 1
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Paragraph I:

1.  This Intemational Authority found that the curment intemational application does
not comply with the requirements of unity (Rule 13 PCT; 4 inventions; see form
PCT/ASA/2086; ses IV below). Following the invitation to restrict the claims or pay
additional examination fees (Article 34(3), Rule 68.2 PCT), the applicant paid all
additional examination fees without protest.

This examination is, thus, based on all parts (4 found inventions) of the application
(see also il below).

2. This Intemational Search Authority had found that certain claims were
unsearchable, due to considerations under Article 5 and 6 PCT (see form
PCT/ISA/210).

The search was based on those parts of the application relating to the stabllizer
moieties (pgs. 4-6; Examples; claims 7-10, 12, 15-18), and polymer-forming
components (pgs. 3-4; Examples; claims 9, 10, 15-18).

Current claims have since been restricted to the subject of invention 1.

Paragraph IV:
This International Searching Authority found multiple inventions in this
interational application, as follows:

1. Claims: 1-20
A light stabilized polymer compirising at least 2 wt.% of one
or more (1) HALS light-stabilizing moieties covalently bonded
along the polymer, a method of its production, a method of
forming a thermoformable article, and a fiber formed from it.

2. Claims: 1-5,11,13,14,19,20
A light stabilized polymer comprising at least 2 wt.% of one
or more (2) hindered phosphites as light-stabilizing moieties
covalently bonded along the polymer, a method of its
production, a method of forming a thermoformable article,
and a fiber formed from it.

3. Claims: 1-5,11,13,14,19,20
A light stabilized polymer comprising at least 2 wt.% of one

Form PCT/Separate Sheet/408 (Shest 1) (EPO-Aprll 1987)
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or more (3) hindered phosphonites as light-stabilizing
moieties covalently bonded along the polymer, a method of its
production, a method of forming a thermoformabile article,

and a fiber formed from it.

4. Claims: 1-5,11,13,14,19,20
A light stabilized polymer comprising at least 2 wt.% of one
or more {4) hindered phenocls as light-stablilizing moieties
covalently bonded along the polymer, a method of its
production, a method of forming a thermoformable article,
and a fiber formed from it.

The common concept the common concept linking the altematives of the claims
[altemative (1)] was found to be neither new nor inventive {Arts. 33(2) and (3)
PCT). in addition, a technical relationship between the various inventions which
finds expression in one or more of the same of comesponding special technical
features does not exist (Rule 13.2 PCT).

Thus, the application was deemed to relate to a plurality of inventions, or groups
of inventions as indicated above, in the sense of Rule 13.1 PCT.

Paragraph V:

1.
1.1

Novelty and inventive step (Articles 33(2) and 33(3) PCT)

D3 (US-B1-6218452) relates to polyamide and fibers therefrom having improved
dyeability containing up to 5 wt.% (col. 17; | 39-41) of one or more bonded
starically hindered amino groups (claim 1).

Examples 1, 6, 13, 14, 17-20, 25-32, 34-49, 82 and 83 describe polyamides
containing moieties derived from 4-amino-2,2,6,6-tetramethylpiperidine (containing
the rest R'). In particular, Example 13 describes the addition of such a modified
polyamide to untreated polyamide by master batch techniques; Example 49
relates to Nylon fibers.

D4 (WO-A-91 03511) relates to polyamides having bound sterically hindered
amine groups in high amounts used in the production of threads and fibers. The
polymers can be easily dyed, have good stabilization properties, and colour
fastness. Polyamides containing moieties derived from 4-amino-2,2,6,6-
tetramethylpiperidine are preferred (page 3; R,, = formula a); R,, is H or methyl;

Form PCT/Separaie Sheel/40P (Sheet 2) (EPO-April 1887)
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R,, is methyl). The stabilized may be added to polymeric compositions in amounts
of 1-10 %, preferably 2-5 % (page 6; claims 1, 7, 8).

Examples 1-8, and 13-51 describe polyamides containing amino-
tetramethylpiperidine residues (i.e., containing the rest Ry,), Example 46 dascribes
the addition of a modified polyamide to an unmodified polyamide (see claim 6) for
the production of dyed fibers.

D5 (US-A4 232131, e.g., see Examples 11 and 13; claims 1, 9, 19, 21) and D6
(US-A-4395508; e.g., see claims 1, 3, 5, 11, 12) also describe stabilized
polyamide polymers containing high concentrations of bound HALS compounds,
and their use in polymer compositions as stabilizers.

Therefore, the subject-matter of claims 1-10, 12, and 13 (invention 1) is
considered is considered to be novelty-destroyed in view of prior disclosures D3 to
D8.

1.2 Polymers containing amounts of bound stabilizers in relatively high amounts (> 5
wt.-%) are known in the prior art. Prior disclosures D3 to D6 relate to the
manufacture of thermo-formed articles such as fibers having improved dyeability
as well as stabilization effects against light and heat, and furthermore to the
addition of these stabilised polymers in the form of a master batch to other
polyamides. Hence, the inventive idea underying the present application is
comprised in the prior ant.

No comparative data is present in the current specification supporting an
unexpected or surprising effect of the method of claim 11, whereby caprolactam
monomer is employed as starting material, over the methods employed in D3 to
D6. Hence, nothing inventive can be seen in claim 11.

1.3 The cument specification (pgs. 2, 3, 12) relates also to methods of doing business

which is excluded from examination is not required according to Rule 67.1 jii)
PCT.

Form PCT/Separaie Sheet/400 (Sheet 3) (EPO-Aprh 1097)
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Claims

What 1s claimed is:

1.

A light-stabilized polyamide ccnprisinq in an amount ranging
from about 2.5 wt% to about 15 wt%, of one or more light-sta-
bilizing moietles covalently bonded along the polymer, based

on a total 'we:l.ght of polymer-forming components, having a
structure;

N(Ra)y(R3):
Re Ry
Ry I Ry

Ry

whereln:

Rz and R3 each independently represent hydrogen or an alkyl
group containing from 1 to 7 carbon atoms;

Ry represents hydrogen, bemzyl, an alkyl group containing
from 1 to 20 carbem atoma, or ~ORxy;

Rs represents hydrogen or an alkyl group containing from 1 to
20 carbon atoms;

Rg, Ry, Rg and Ry each independently represent hydrogen or an
alkyl group containing from 1 to 7 carbon atomas; and

¥y and z each independently represent 0 or 1, and (y + z) is
egqual to 1.

The light-stabilized polymer of Claim 1, wherein the cne or
more light-stabllizing moieties are present in an smount ran-
ging from about 3.0 wt$ to about 10 wt§, based on the total
waight of polymer-forming camponents.

The light-ptabilized polymer of Claim 2, wherein the one or
more light-atabilizing moieties are present in an amount ran-
ging from about 5.0 wt% to about 10 wtk, based on the total
weight of polymer-—-forming components.
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The light-stabilized polymer of Claim 1, wherein the cne or
more light-stabllizing moleties comprise derivatives of
4-amino-2,2, 6, 6-tetramethylpiperidine.

The light-stabilized polymer of Claim 1, wherein the polymer
is formed from caprolactam monomers, and 4-amino-2,2,6,6-te-
tramethylpiperidine.

The light-stabilized polymer of Claim 1, wherein the polymer
is formed from caprolactam moncmers, and from about 5.0 wth
to about 10 wt% of 4-amino-2,2,6,6-tetramethylplperidine, ba-
gsed on the total weight of caprolactam monomezs.

A method of making the light-stabilized polymer of Claim 1,
vwherein the method comprises:

polymerizing a mixture of one or more polymer-forming mono-
mars and one or more light-stabilizing compounds in an amount
ranging from 2.5 wtk to.about 15 wt%, based on a total weight
of the polymer-forming components.

The method of Clajm 7, wherein the mixture comprises one or
more polyamide—forming monomers and from about 5.0 wt% to ab-
out 10 wt% of 4-amino-2,2,6,6-tetramethylpiperidine, based on
a total weight of the polymer-forming components.

A method of nﬁking’ a thermoformable article comprising sha-
ping the light-stabilized polymer of Claim 1.

A method of making a thermoformable article comprising:
forming a light-stabilized polymer according to any of claims
1 to 6 having fram about 2.5 to about 15.0 welght percent of
one or more light-stabilizing moieties covalently bonded
along tha polymer chain, wherein the weight of the one or
more light-stabilizing moietles is based on a total weight of
polymer-forming components;

blending the light-stabllized polymar with one or more addi-
tional polymers, which are substantially free of light—stabi-
lizing moieties, to form a polymer blend; and

shaping the polymer blend to form a light-stabilized polymer
blend having a welght percent of one or more light-stabili-
zing moieties covalently bonded along one or more polymer
chains of less than about 2.0 welght percent, based on the
weight of the polymer blend.
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3 .

11. The method of Claim 10, wherein the light-stabilized polymer
is formed from caprolactam monomers and 4-amino-2,2,6,6-te-
tramethylpiperidine; and the cme or more additional polymers
comprise polyamide having no light-stabilizing moieties cova-
lently bonded along the polyamide chain.

12. The method of Claim 10, wherein the shaping step is an extru-

sion step.
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2. Este INFORME consta de una tolal de § hojas, Incluyendo ia portada

Este informe también se acompaiia de ANEXOS, esto es documentos de ia descripcion, relvindicaciones
y/o dibujos que han sido corregidos y que son [a base de este informe y/o documentos que contienan
rectificaciones realizadas ante esta Administracién {Ver Regla 70.16 y Seccion 607 de las Instrucciones
Administrativas segin el PCT)

Estos anexos constan de un tfotal da _3 holas.

3. Este informe contiene indicaciones relativas a los siguientes aspectos:

X Fundamentos del Informe

1l O Prioridad
m [0 Nose establece concepto relativo a la novedad, nivel inventivo y aplicacion Industrial
v X Carencla de unidad de la invencion
\'} P4  Declaracidn razonada segun el articulo 35(2), en relacion con la novedad, nivel inventivo o
aplicacién Industrial; citaciones y explicaciones que soportan dicha declaracion
vi [0 Ciertos documentos citados
Vil O Ciertos defectos de la solicitud intemacional
Vil O Ciertas observacionas respecto a la solicltud Intemacional
Facha de prasentadon de la damanda Fecha de terminacién de ests reporta
13.12.2002 04.09.2003
Nombre y direccion de correo de la autoriiad
encargada del examen prefiminar Funclonarto Autorizado
Oficina de Patentes Europea
D-80298 Munich Russell, G
Tel. +40 88 2396 - 0 Tx: 523658 epmu d
Fax: +48 80 2309 - 4465 Teléfono No. +49 80 2300 - 8738

“Formato PCTAIPEA/RO® (portada) (snero 1994)




INFORME DE EXAMEN .

\ Base del Informe

1. Respecto a los elementos de la solicitud intemaclonal (Lss ha/ss de reemplezo que han sido entregadas a e Oficina
recaplora en respuasta a /a invitacion bgjo ol Articuio 14 se refloren en ests informe como “originaimente preseniadas” y no se
anaxan a este informe ya que ollas no condlenen modificaciones (Regle 70.16 y 70.17))..

@ Ladascripcion, paginas:
1=17_. como se presentaron originaimente

) Las relvindicaciones, nimeros:
1=13 . recibldas al 16.06.2003 junto con la carta del 13.06.2003.

2. Respecto al languaje, todoe los aelementos marcados anteriorments estuvieron disponibles o fueron enviados a

la Adminlstraclon en el lenguale en que se presentd la solicitud Iintemacional, a menos que se Indique otra cosa
en ests punto.

Estos elementos estuvieron disponiblea o fueran enviados a esta Administraclén an el sigulents lenguaje
ol cual ea:

O ellenguale de la traduccidn enviada para propdatios de la bisgueda Intemaclonal (bajo Regla 23.1 * (b)).
[ el lenguaje de [a publicacién de la soliclud Internacional (bajo Regla 48.3(b)).

[J el lenguaje de la traduccién entregada con propdslios del examen preliminar intemacional (bajo Regla
55.2 ylo 55.3).

3. Respecto a cualquier secusncla de nucledtido ylo amino écldos divuigada en la solicitud internacional, el
axamen preliminar Intamacional se llovd a cabo con base en el llatado de sacuencias:

caontenido en la solicitud intemacional an forma escrita

presantado junto con la solichtud Intemacional en forma legible por computador

ontregado posteriormente a esta Administracidn en forma leglble por computador

La declaracion de que el listado de secusncias posteriormente entregado no va més alla de lo divulgado
en la solicitud Intamaclonal originaimente presentada, ha sldo entregada.

La declaracidn de que la Informaecién grabada en ta forma legible por computador es idéntica al listade de
sacuencias escrito que se ha entregado.

OO

a od

Las modificaciones han dado como resultado la cancelacion de:

la descripcitn, paginas s
las reivindicaciones, Nos, __14 —-20,
los dibujos, pégina .

O=O 7

5. [0 Este reporte ha sido establackio como si (parta de) las maodificacionss no se hubleran realizado, ya que
detas han sido consideradas como una ampllacién de lo Iniclalments divulgado como e Indica an la Casilia
Suplementaria (Regla 70.2(c)).

{Cualquier hoja de reemplazo que contenga dichas modificaciones debend ser referide bajo al punto 1 y anexada
a gste informe.)

8. Observaciones adicionales, de ser necasarias:

Formato PCTAPEA/4DR (ullo 1998)



INFORME DE EXAMEN . : O\,
PRELIMINAR INTERNACIONAL Soliclitud internaclonal No. PCT/EP02/05581 l

V. Carencla de unidad de la invenclén
1.  Enrespuestia ala Invitacion de restringlr o pagar tasas adicionales, el solicitanie ha:

[ ha restringido las reivindicaciones

B ha pagado tasas adiclonales

B ha pagado tasas adicionales bajo protesta
no ha restringido nl pagado tasas adiclonales

2. [0 Esia Autoridad encontrd que el requisito de unidad de invencidn no se cumple y escogld, de
acuerdo a la regla 88.1, no invitar al solicitante a restringir o pager tasas adicionales.

a. Esta Autoridad considera que el requisito de unidad de invencién de acuerdo con las reglas 13.1, 13.2
y133: .

O secumple
no se cumple por las siguisntes razones:

4, En consecuencia, as siguientes paries de |a solicitud internacional fueron objeto de examen prellminar
Internacional para establecer este reports:

todas las partes
ias partes relacionadas con las relvindicaciones Nos..

V. Deaclaracién maotivada segin el Articulo 35(2) en cuanto a la novedad, el nivel inventivo y la
aplicaclén Industrial; citas y explicaciones que apoyan esta declaracién.

1. Daeclaracién

Novedad (N) Relvindicaclones 11 Sl
Relvindicaciones 1-10, 12,13 NO

Nivel inventivo (NI) Relvindicaclones Sl
Reivindicaciones 1-13 NO

Aplicacion Industrial (Al) Raeivindicaciones 1-13 Si
’ Reivindicaclones NO

2. Cltas y explicaciones (Regta 70.7)

ver hoja separada

Formeto PCTAPEA/408 {Julio 1988)



INFORME DE EXAMEN :
PRELIMINAR INTERNACIONAL Sollcitud intemaclonal No. PCT/EP02/05591

Recuadro Suplementarlo
{Pera ser usado cuando el espacio en alguno de los recuadros anteriores no es suficiente)

Parrafo I:

Esta Autoridad Intemacional encontré que la presente solicitud internacional no
cumple con los requisitos de unidad (regla 13 del PCT; 4 invenciones; ver formato
PCT/ISA/206; ver |V abajo). Siguiendo la invitacibn de restringir las
reivindicaciones o pagar tasas adicionales para examen (articulo 34(3), regia 68.2
PCT), el solicitante pag6 todas las tasas adicionales para el examen sin protesta.
Por lo tanto este examen se basa en todas las partes (4 invenciones encontradas)
de la solicitud (ver también lli abajo).

2. Esta Autoridad Internaciona!l de Buisqueda ha encontrado que ciertas

reivindicaciones no pudieron ser objeto de biisqueda, dadas las consideraciones
bajo los articulos 5 y 8 del PCT (ver formato PCT/ISA/210).
La bGsqueda fue basada en aquellas partes de la solicitud relacionadas con las
partes del estabilizador (paginas 4-8; ejemplos; reivindicaciones 7-10, 12, 15-18),
y componentes formadores de polimero (paginas 3-4; ejemplos; reivindicaciones
9, 10, 15-18).

Las actuales reivindicaciones han sido desde entonces restringidas al objeto de la
invencion 1.

Parrafo IV:

Esta Autoridad Intemacional de Blsqueda encontré miuiltiples invenciones en esta
solicitud intemacional, como a continuacién:

1. Relvindicaciones: 1 —20
Un polimero estabilizado a la luz que comprende por lo menos 2 % en peso
de uno o mas (1) partes estabilizadoras de luz HALS enlazadas
covalentemente a lo largo del polimero, un método para su produccién, un

PN
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INFORME DE EXAMEN e e (j’
PRELIMINAR INTERNACIONAL _Sol:cltud interaclonal No. PCT/EP02/05591 ‘

método de formacién de un articulo termoformable, y una fibra formada del
mismo.

2. Reivindicaciones: 1 =5, 11, 13, 14, 19, 20
Un polimero estabilizado a la luz que comprende por lo menos 2 % en peso
de uno o mas (2) fosfitos inhibidos como partes estabilizadoras de luz
enlazadas covalentemente a lo largo del polimero, un método de su
produccién, un método de formacion de un articulo termoformable, y una
fibra formada del mismo.

3. Relvindicaciones: 1 - 5, 11, 13, 14, 19, 20
Un polimero estabilizado a la luz que comprende por 1o menos 2 % en peso
de uno o mas (3) fosfonitos inhibidos como partes estabilizadoras de luz
enlazadas covalentemente a lo largo del polimero, un método de su
produccion, un método de formacién de un articulo termoformable, y una
fibra formada del mismo.

4. Reivindicaciones: 1 -5, 11, 13, 14, 19, 20
Un polimero estabilizado a la luz que comprende por lo menos 2 % en peso
de uno o mas (4) fenoles inhibidos como paries estabilizadoras de luz
enlazadas covalentemente a lo largo del polimero, un método de su
produccion, un método de formacién de un articulo termoformable, y una
fibra formada del mismo.

El concepto comin que une las altemativas de las reivindicaciones [alternativa
(1)} fue encontrado no ser nuevo ni inventivo (articulos 33(2) y (3) del PCT).
Adicionalmente, no existe una relacion técnica entre las varias invenciones la
cual se encuentra expresada en una o mas de las mismas que tenga
caracteristicas técnicas especiales correspondientes (regla 13.2 del PCT).



INFORME DE EXAMEN
PRELIMINAR INTERNACIONAL Sollchtud intemacional No. PCT/EP02/05591

Por lo tanto, la solicitud fue considerada a relacionarse a una pluralidad de
invenciones, o grupos de invenciones como se indico anteriormente, en el
sentid de la regla 13.1 del PCT.

Pamafo V:

Novedad y Nivel inventivo (articulos 33(2) y 33(3) del PCT)

El documento D3 (US-B1-6218452) se relaciona con poliamidas y fibras de lo
mismo que tienen tinturabilidad mejorada que contiene hasta 5 % en peso {col.
17; 1 39-41) de uno o mas grupo amino unido que esta estéricamente impedido
(reivindicacion 1). .
Elemplos 1, 6, 13, 14, 17-20, 25-32, 34-49, 82 y 83 describen poliamidas que
contienen partes derivadas de 4-amino-2,2,6,6-tetrametilpiperidina (que
contiene el residuc R'y). En particular, el ejemplo 13 describe la adicién de
dicha poliamida modificada a poliamida sin tratar por medio de técnicas de
mezcla madre; ejemplo 49 se relaciona con fibras de Nylon.

El documento D4 (WO-A-91 03511) se relaciona con poliamidas que tienen
grupos amino unidos que estAn impedidos estéricaments en grandes
cantidades utilizados en la produccién de hilos de fibras. Los polimeros pueden
ser facilmente tinturados, tener buenas propiedades de estabilizacion, y firmeza
de color. Poliamidas que contienen partes derivadas de 4-amino-2,2,6,6-
tetrametilpiperidina son preferidas (pagina 3; Rio= formula a); R4 es H o metilo;
Ri2 es metilo). El estabilizado puede ser adicionado a composiciones
poliméricas en cantidades de 1-10%, preferiblemente 2-5% (pagina 6;
reivindicaciones 1, 7, 8).

Ejemplos 1-8, y 13-51 describen poliamidas que contienen residuos de amino-
tetrametilpiperidina (es decir, que contienen el residuo Rgy), sjomplo 46
describe la adicién de una poliamida modificada a una poliamida sin modificar
(ver reivindicacion 6) para la produccion de fibras tinturadas.

/16'-\'



INFORME DE EXAMEN
PRELIMINAR INTERNACIONAL

1.2.

1.3.

El documento D5 (US-A4 232131; por ejemplo, ver ejemplos 11 y 13;
Reivindicaciones 1, 9, 19, 21) y el documento D6 (US-A- 4395508; por ejemplo,
ver Reivindicaciones 1, 3,5, 11, 12) también describen polimeros de poliamidas
ostabilizadas que contienen altas concentraciones de compuestos HALS
unidos, y su uso en composiciones de polimero como estabilizadores.

Por lo tanto, la materia objeto de las reivindicaciones 1-10, 12 y 13 (invencién 1)
es considerada tener la novedad destruida en vista de las anteriores
revelaciones de los documentos D3 a D6.

Polimeros que contienen cantidades de estabilizadores enlazados con
cantidades relativamente altas (> 5 % en peso) son conocidos en el arte previo.
Anteriores revelaciones, documentos D3 a D6, se relacionan a la manufactura
de articulos formados térmicamente tal como fibras que tienen tinturabilidad
mejorada, asi como efectos de estabilizacién contra luz y calor, y aun méas a la
adicién de estos polimeros estabilizados en forma de una mezcla madre a otras
poliamidas. Por lo tanto, la idea inventiva que soporta la presente solicitud de
patente esta comprendida en el arte previo.

Ningdn dato comparativo estd presente en la actual memoria descriptiva que
soporte un efecto inesperado o sorprendente al método de la reivindicacidn 11,
en donde se emplea un monémero de caprolactama como material iniciador,
frente a los métodos empleados en los documentos D3 a D6. Por ende, no se
puede ver nada inventivo en {a reivindicacién 11.

La actual memoria descriptiva (paginas 2, 3, 12) se relaciona también con 67
métodos de negocio lo cual esta excluide de examinacién y no esta requerido
de acuerdo a la regla.1 (iii) del PCT.

P o

Solicitud Internacional No. PCT/EP02/05591 \c l
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Raivindicaciones
Lo que se reivindica eas:

1. Una poliamida estabilizada a la luz que comprende en una
cantidad que varia entre unos 2.5 ¥ en peso a unos 15 %
en peso, de uno o mis porciones estabilizantes de 1luz
ligadas covalentemente a lo largo del polimero, basado

en un peso total de componentes formadores de polimero,
que tiene una estructura:

N(Rz)y(R3)a
Rg Rg
Ry I Ry

Ry

en donde:

Rz ¥ R; cada uno independientemente representa hidrégeno

© un grupc alquilo que contiene de 1 a 7 &tomos de
carbono;



Ry representa hidrbgeno, bencilo, un grupo alquilo que
contiene de 1 a 20 &tomos de carbono, o -ORs;

Rs representa hidrégeno o un grupo alquilo que contiene
de 1 a 20 4tomos de carbono;

R¢, Ry, Rg Y Ry cada uno independientemente representa

hidrégeno o un grupo alquilo que contiene de 1 a 7
adtomos de carbono; y

Y ¥ 2 cada uno independientemente representa 1 o 1, y
{y + z) es igual a 1.

El polimero estabilizado a la luz de la Reivindicacién
1, en donde uno o mis partes estabilizantes de luz estédn
presentes en una cantidad que varia entre unos 3.0% en
pesc a unos 1l0% en peso, basado en el peso total de
componentes formadores de polimero.

El polimero estabilizado a la luz de la Reivindicacién
2, en donde uno o mis partes estabilizantes de luz estén
presentes en una cantidad que varia entre unos 5.0% en
peso a unos 10% en peso, basado en el peso total de
componentes formadores de polimero.



El polimero estabilizado a la luz de la Reivindicacién
1, en donde uno o mas partes estabilizantes de 1luz
comprenden derivados de 4-amino-2,2,6,6~

tetrametilpiperidina.

El polimerc estabilizado a la luz de la Reivindicacién
1, en donde el polimero es formado de monSmercs de
caprolactama, y 4-amino-2,2,6,6-tetrametilpiperidina.

El polimero estabilizado a la luz de la Reivindicacidn

1, en donde el polimero es formado de monémeros de

caprolactama, y de unos 5.0% en peso a unos 10% en peso ;

de 4-amino-2,2,6,6-tetrametilpiperidina, basado en el

peso total de monSmeros de caprolactama.

Un método para hacer el polimero estabilizado a la luz
de la Reivindicacién 1, en donde el métodoc comprende:

polimerizar una mezcla de uno o mis monSmeros formadores
de polimero y uno o mas compuestos estabilizadores de
luz en una cantidad que varia entre 2.5% en peso a unoa
15% en peso, basado en un peso total de los componentes
formadores de polimero.

ikﬁ1
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El método de la reivindicacién 7, en donde la mezcla
compiende uno o mas mondmeros formadores de polimero y
de unos 5.0% en peso a unos 10% en peso de 4-amino-
2,2,6,6-tetrametilpiperidina, con base en un peso total
de los componentes formadores de polimero.

Un métode para hacer un articulo termoformable que

comprende dar forma al polimero estabilizado a la luz de
la Reivindicacién 1.

Un wmétodo para hacer un articulo termoformable que
comprende:

formar un polimero estabilizado a la luz de acuerdo a
cualquiera de las Reivindicaciones 1 a 6 que tiene entre
unos 2.5 a unoe 15.0 % en peso de uno o mis porciones
estabilizantes de 1luz enlazadas covalentemente a lo
largo de la cadena de polimercs, en donde el pesoc de uno
o mw&a porciones estabilizantes de luz estd basada en un

peso total de componentes formadores de polimero;

mezclar el polimero estabilizado a la luz con uno o méis
pelimercs adicionales, los cuales son sustancialmente
libres de porciones estabilizantes a la luz, para formar
una mezcla de polimero; y

yt
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dar forma a la wmezcla de polimero para formar un
polimero estabilizado a la luz que tiene un porcentaje
en peso de una o mis porciones estabilizantes de 1luz
enlazadas covalentemente a lo largo de una o mis cadenas
de polimero o menos de unos 2.0 porcentaje en peso, con
base en el peso de la mezcla de polimero.

11. El método de la Reivindicacién 10, en donde el polimero
estabilizado a 1la luz es formado de monémeros de
caprolactama y 4-amino-2,2,6,6-tetrametilpiperidina; vy
loe uno o mAs polimeros adicionales comprenden
poliamidas que no tienen porciones estabilizantes a la
luz enlazadas covalentemente a lo largo de la cadena de
poliamidas.

12, El método de la Reivindicacién 10, en donde el pasoc de
dar forma es un paso de extrusién.

13. Una fibra formada por el métode de la reiwvindicacidén 12.

COLO 11577 841 001 S
DLM/ID0000010/WPC11577
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Como resultado del examen de forma, realzado con fundamento el el articulo 38 de la Decisidn 486 de la
Comision de ia Comunidad Andina, articulo 27 del Tratado de Cooperacidn en Materia de Patentss (PCT),
regla 51 bis del Reglamento y Circular Unica de la Superiniendencia de Industria y Comercio, se le comunica
que:

0 La solcitud no contiene la copla del documento en que consta la cesién del derecho a la paiente del
inventor al solicitante 0 a su causante. (Art. 26-k) Deciaién 486).

En cumnpiimiento de lo dispuesio por el asticulo 39 de la Declsidn 488, se le requiere pam que dentro del
témino de dos meses siguientes a la fecha de notificacion del presante oficio, compiets los requisiios
antariormente enunciados. En caso de no dar cumpliimiento al presente requerimiento, la solicihud se
consideraré abandonada y perderi su prelacion.

Notifiquess el presente oficio conforme a lo dispuesto en el numeral 5.2, lteral e), del capfiulo quinto del
tftulo primero de la Circular Unica N° 10 de 2001.
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