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PCT
ENTRADA EN FASE NACIONAL

E Patente de Invenclén. D Patente de Modelo de Utllidad.
D Capltulo 1. Capltulo .
Nombre: BASF GORP_ORATION IDENTIFICACION
l@ socledad constituida y existente bajo las
leyes del estado de New Jersay, C.C. D NIT D
SOLICITANTE Estados Unidos de América
(71) Direccién: 3000 Continental Drive-North C.E. D Otro D
Mount Olive, NJ 07828-1234 C
Estados Unidos de América
Domigcilio: Mount Olive, New Jersay Numero:
Estados Unidos de América
@ Nombre: EMILIO FERRERO IDENTIFICACION
' Direcclén: Carrera 4*. No. 72-35 C.C. E NIT D
REPRESENTANTE Teléfono: 347 38 11
APODERADO Fax: 217 92 11 C.E. D Ofro D
E-mail: clientes@icamyp.com. Cual
Domiclilo: Bogota, Colombia. Namero: 438.018 T.P, 31.928
1. Otto M. ILG 2. Harry Y. HU
O INVENTOR (ES) 6 Westwood Road, 108 Birch River Road,
(72) Asheville, NC 28803, Greenville, SC 29611,
Estados Unidos de América Estados Unidos de América
| PCT (86)
Solicltud Intemacional No. PCT/EP02/045968 Fecha: 25 de abril de 2002
Publicacldn Interancional No. WO 02/098985 A1 Facha: 12 de diclembre de 2002
7\ Titulo (54)

=

METODO PARA LA OBTENCION DE UN POLIMERO A PARTIR DE UNA COMPOSICION DE
PRECURSOR DE POLIMERO

@ Claslificaclén Internacional (51) CO8K 5/00

| Prioridad (33) Pals de Origen (32) Fecha (31) Numero de Solicitud
| @ NO D USA 08 de Junio de 2001 80/296,381

@ Comprobante de pago No.: 0393456 ; 04888 Fecha: 22 de diclembre de 2003 ; 8 de enero de 2004
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Anexos: ‘lv

Comprobante de pago de |a tasa de presentacién de Ja solicitud por $ 422.000.00.

Comprobante de pago por relvindicacién de prioridad.

Documento que acredita la existancia y representacidn legal cuando el solicitante sea persona juridica.
Poderes, sl fuere el caso.

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

Declaraclones.

Copia de la solicitud intemacional. {Resumen, descripcién, reivindicaciones, dibujos)

Traduccién de la solicitud intemacional al castellano. (Resumen, descripcion, reivindicaciones, dibujos)
Copla del examen preliminar efectuado por la IPEA.

Traduccitn del examen preliminar sfectuado por la IPEA.

‘De ser el caso, copia del contrato de acceso.

De ser el caso, documentio que acredite la licencia o autorizacién de uso de conocimientos tradicionales de
las comunidades indigenas.

De ser ¢l caso, ceriificado de deposito del material bioldgico.
Arte final 12x12

De ser el caso, informacién sobre otras solicltudes de patente o titulos obtenldos en el extranjero por el
mismo titular o su causante, relacionadas parcial o totaimente con la invencidn de esta solicitud.

Otros

G\

FIGURA CARACTERISTICA:

@ Solicito la conceslon de la patente, NOMBRE: EMILI E

FIRMA :

C.C. 438.018 de Usaquén T.P.31.928

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 (la) Sr. ta) 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 América, el Sr{a) KARIN A
NORRMAN, quien ejerce las funciones alli expresadas y que la fira y selio que

aparece en el documento como suyos, son los que usa y acostumbra en sus
actos oficiales;

Que quien fima e! precedente documento Sr. (a) BRIAN W. STEGMAN., quien
esta facuitado (a) en su calidad de Representante legal de BASF

CORPORATION., Compaiiia 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 Notarlo Publico, los cuales forman parte integral del presente documento.

Se ax_plde la anterior certificacién de conformidad con el articulo 259 del Cédigo
.de Procedimiento Civil y 480 del Cédigo de Comercio y a solicitud del
interesado a los 24 dias del mes de Junio de 1998.

NO SE ASUME RESPONSABILIDAD POR EL CONTENIDO DEL
DOCUMENTO ADJUNTO.
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trademarks, commercial names, trade emblems,
slogans. “
Para patentes, modelos de utilidad , disefios
industriales, marcas de fibrica, nombres
camerciales, ensefias, lemas comerciales.

REPRESENTACION Y PODER

REPRESENTATION AND
POWER OF ATTORNEY

I (we), the undemigned /Yo (nosotroe), abajo firmado (s)
BASF CORPORATION

of/ domiciliado (s) en _3000 inen -
North Mount Olive, New Jersey 07828-1234,

United States of America,

% zx'r-gcn nombramos a EMILIO FERRERO, 31929;

PERDOMO, 55 LUZ CLEMENCIA DE PAEZ,

m %l' R, tpa, 832, domiciliados en la

4 en obedcdmhnto a lo
dllpuclto en nl 19 dal Articulo 543 de

el como principal y ios d-mil mmn

lnsumdmmmomh(num)nprumhnMon
mro-loumnmdcpmphd.dhdultﬂdmhmhdpln
arh dlrgn.lu. H H4 lany nl
runnhnh suplante reemy
prlngl en m"{fumnpm 0 Im Fporl
@icfinitivo de aquél La misma regla se ‘aplicark cuando el
segundo representante mphnh hi:dc reemplazar al pcrlmem,
;rl;}:Ipd, l;l'lmcm gu.ndo len . lmboa,
oe O Be| su te, en 8u caso, 0
declaranin su intencién de l: la represantacién
mediante declaracién autentleldn Notario "Pdblico en
Colombla, 0 por Notario u otro Fi
de Colomblia, en el extranjero; y sl ee tratare de im
con el certlficado respective. 5i
definitivamente, el sigulente tomark su |
ausencla o im

. Cuando cesare la

primero o segundo suplentes, en su caso, pod
. Tepresentacidn, en -su ord lno u otros-

asumiéndola por el solo hecho de-

momento el de Iz Te niaclén por el primero,
ngundoolﬂmmphnte €N su CASO.

Ademis, conflero (eunfeﬂmoa) poder a los a
nombndu, pProtacclSn  de (nu-tu)
tlhl :onhhmpchndldnhd.lcnyo
ombﬂm(nmoq{nlmdlchulpodmdupunqunm
(noa) represanten ante m.h.qulon entidades o
i indatvatv mmd«ommm v h - o
administrativo, trativo y judicial, aal como
siguien aiom: a) Obwencin & 4 Ge. nvencion,
. tes asuni tencién de patentes de
ml%udelmdo utllidad y disefios lndunhhlg: olnshltrode onArcas
; de fiibrica, colectivas, dehmim,deurvldo comarciales,
nombres eonnrchk-, ensefias, variedades vegetnles dy
e ™ S e e, M pego, bl
nombre o cance e
Bl e o e B e e
com ten n del cons 0 u
pe cnnugddn administrativa ¥ ]ud.lcm..ldmullzid,
medldn uuteluu, concesién de llmndu Ia tuteln, Ia
proteccién de secretcs industriales, y en ganeml loa juicloa
clviles, penales, administrativos o nontem:lao-admnhlnﬂ
relpclonados con estos derechos; acclones y 1‘”
PrOmMOvAmos © se nos promuevan Y pam h:l!l.:e en todos
asuntos mrriba determinados, puedan sust
t ir, concillar, admitir los hechos del
;ﬁnnce r, reciblr, renunclar, y nmtiflcar loa actos de agentea

Pﬁbllno, ] Cdmul_
de los nombrados faltare °

pedimento del representan pd.ndrz.l, o de uu .

Obh.lnment of pnhe.nh, utlll!y models and

h 1st. of articla 513
ILIO FE
.l LUZ

Induncnmpl!mvﬂththlhrmnof
he Comumercial Code, do herel
SﬁmNZALOI’EIDOM t

dmpldhd uw NP 72-35,

lppo!.nteel
In definitely abnnt, th{ @Ilo‘v?!ns llberuh
hh-phee When tha, absence: or. nt of the :lnElpn.l
npmntnﬂve, or-of the Hrst'or lmnd alternate in thejr turn
Jhe npmenhﬂon can be/taken again i thelr S2guence,
cipal, the first 6r setond alternate depom:nml,

nnd the mere fact or its exercise will suffice. The
representation by tha first, second or third alternates in their

turn shall end at such time.

Inlddlthn,mymtu?wuofAtbmylnherthe
sbove-named attormeys-at-law so that tl'ny obtain the
pmheﬂon of my (our) lnduuttlll asllmt the

competition, malmnuthnﬂuth-.ld
to t thorities
S ot e Yhose adminibcrative,

wlth or without jurisdiction, spedn.ll those
administrative contentious and lud.I:Ll. as well as before

Arbitration Court, in all matters conu the fo! a)
o izl deafgue,
the registration ke, collective, defensive and service

e noridn umr,lh ons or

Ky t e Court§ cancel nullity,

B e oyl the
ecrats,

to those htr

u ngﬂtued by mo (ul)- nst ma (us).
, Ao KOO F‘&.“' 1 jubstitute this Power of

Atto conc L o it the facts of the case,
desist, ; ifve; rltl.fy acts done by

representatives without a power of attoxney.

Glven and signed this/Dado y Srmado hoy

» T AWHAY
LI HLaUS
YR LR LTI T T
LT e o ATDI
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CERTIFICADO NOTARIAL (INDIVIDUO)

Alos_2 dissdel mesde___Junio de19_99
ante m!, Notario Piblico da]_EStado de New Jersey
comparecié{eron) personalmente _Brian W, Stegman

NOTARIAI.CERTIFICATE

On this _;,J; day of ‘J
before me, a Notary Publlc of

pervonally appesred __ Srven U/ Seqnen

fe de conocer y me consta que es(son) In(s)
P ‘}:ol::g;’ﬂmnhmedol doc:nyunlo que png:de, ¥ quisn(ea)
{ene({n) capacidad legal para otorgarlo.

CERTIFICADO NOTARIAL (SOCIEDAD)

* Junio de 19 99,

Hoy, 2

de

-, u:mp‘ndﬂ(cmn) ante o

Brtan’ H', Steqgman

to me known, and known to me to be the pamson(s) who
exacuted that fonromg document, and who has(have) legal
capacity to execute It,

Notarlo Piiblico — Notary Public %&u L e
Lo . My Commiasion Exprres. 7. 2 1. .}

LICENSE NO. 51744

CERTIFICATE (CORPORATION)

On this _2-_duy o )ﬂe 1971
appearad before me
5“"”1 W- S*-QM

* a'quien(es) conozeo personalmente y que firma(n) este documen

to en representacién de la Socledad/compatifa
danominada BASF CORPORATION

who(m) I know and who{m) aigned this document as
representative(s) of the Corporation/Company
named BASF CORPORATION 9

1 }
r .Certlfico:

. Que he visto los sigulentes documentos:* .
Lertificado de Constituci8n Delaware, Estados
.Uriidos de Amfrica, 11 de agosto, 1977

Consentimiento undnime por Escrito de 1a Junta

RBirectiva de Parsi New Jersey, EE.UU,
¢20 de diciembre depg;rﬁ' y. ’

',1ﬁve,
Wl - -1 -
.l..-l.r cba.to vije ..pan u-hn. 1p e
4.: Q el O u o 108 ¢ e o el presen
poder estin mer.l:;ldldu dentro del objeto de I

mencionada Compaiftia.

2.4 Que ei(ios) Sr.(Sres.)____Brian W, Stegman

1Certify:
1. That I have seen the following documents:*
Certificate of Incorporation Delaware,

United States of Amerfca, August 11, 1977
Unanfmous Written Consent of Board of

Directors, Parsippany, New Jersey, U.S.A.,
December 50. 1995. ’ '

2 That the above documents duly prove the followling:

2.1. That BASF_CORPORATION
is a Corporation/Compeny lagally constituted and in exlstence

in accordance with the laws of _Mﬁdli

2.2. That the domicile of sald Corporation/Company s
000 Contin iye /

e- N upt Olive,

23. ﬂ'f:' t caB'urpon of purposes for which the present Power
of Attorney s granted are comprised within the corporation
es sget forth In the ‘charter of the mentioned

orporation/Company.

2.4 That Mr.(Messrs) __Drfan . Seqmaen

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

Cludad Mt.0l1ve
Estado New Jersey
Hoy 2 de junio de19 99

la(are) authorized to grant the present Power of Attorney.

cry MH-dlive
State Mng '
This o day ofdﬂf. 1999

Notarlo Piblico — Notary Public /"~

* Los documentos deben identificarse con fecha y origen.

KARIN A. NORRMAN
NOTARY PUBLIC OF NEW JERSEY
My Commission Expires: 7/2/2001

LICENSE NO. 51744

“ Documents must be identified with date and origtn.




' STATZ OF NEW JERSEY
COUKTY OF MORRIS

L

Y-

L Jaan Bramhall, Clerk of the County of Morris holden in and for said County, do hereby certify the notary hercin set farth by
whom the faregoing proof, acknowledgment or affidavit taken and certified was at the time of taking such proof acknowledgment
or affidavit a NOTARY PUBLIC, duly commissioned, sworn and residing in said County and State, and was such officer of this
State, muthorized to take and cestify said proof, scknowledgment or effidavit as well as to take and cextify proofs of
of deeds for conveyance of lands, tencments or bereditaments and other instrurnents in Writing, to be recorded in said State; and full
fuith eredit arc and ought to be given to hisher official acts and I am well acqueinted with the handwriting of sid Notary and believe
the signature to the instrument to which the certificate is atteched is hig/her genuine signature,

}lﬂrin ﬂ Nootmn Notary

g 57

:'\

Ry ...' s :
NUEL BOTERO medina 7

L

. MNOTARD



CERTIFICACION NOTARIAL
Y AUTENTICACION

1. Es necesaria la legalizacién con certificado
notarial. El Notario Piiblico debe certificar:

11. Quela estd legalmente constitufda
y actualmente existente.
- 12. Su domidlio. _
13. Que el propésito del poder estd incluido en
.. elobjeto social dela cogxopuﬂh
14. Que el poderdante estf autorizado para dar
el poder en nombre de la compaiiia.

2. Los documentos une hay que mostrarle al
Notario Piblico para probar los puntos anteriores,
deben estar expresados en el Certificado Notarial

con fecha y origen:

21. Respectoalospuntosl.],12y13 sugerimos-

referirse a los artfculos de constitucién con
fecha y lugar de otorgamiento; y

22. Para el punto 14 s imos mencionar la
resolucién de la Junta Directiva o los
estatutos, se los cuales la persona que
otorga el poder est4 autorizada para ello.

3. Enseguida el- Sefior Cénsul de Colombia
debe autenticar la firma del Notario Piblico.

NOTARIAL CERTIFICATION AND
CONSULAR AUTHENTICATION

1. Notarial legalization 1is necessary. The

Notary Public must certify:

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

12.  Its place of business.

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

14. That the grantor is em 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 abt:_‘eﬁpoints must be listed
by him in the Notarial C cate with dated and

origin: \
21.  In connection with points 1.1, 12. and 1.3 we

suggest referring to the articles of
inggrporadon with date and place of

. execution.

22. For point 14 we s t to menHon the

resolution of the B of Directors and/ox

the lla’y\-hws whereby the person who grants
0

the Power of Attorney has been authorized
to giveit.
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 Sefior Cénsul debe

autenticar la ltima 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
CORPORATION, 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
COMPARECENCIAPERSONALDE BRIAN W. STEGMAN.PARAOTORGARESTEPODER.
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 DE LA EMPRESA BASF CORPORATION COMOLA CAPACIDAD DEBRIAN
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. ,; e
ESTADO DE NUEVA JERSEY, CONDADO DE MORF
Yo, Joan Bramhall, escribano del condado Morris, certifics T
quien se tomé y certific la prueba, reconocimiento o decle '?: '
de tomar la misma un notario piiblico debidamente nombrado, juramentado y residente en dicho
condado y estado, y que en calidad de funcionario de este estado, estaba debidamente autorizado
para tomar y certificar dicho documento, asf como también para certificar las pruebas de
reconocimientos de escrituras pama transferencia de tierras, finca ralz o heredades y otros
documentos escritos que vayan a registrarse en dicho estado.Ademds que sus actos oficiales

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

Pégina -1-



que la firma en el documento adjunto es su firma genuina. Firmado: Karin A. Norman, notario.

En testimonio de lo anterior, he firmagg y fijado el sello de esta corte y condado en Morristown,
Fechado 14 de junio de 1999. Firmado: IB, escribano.del condado. Firmado: Escribano especial

*
1

suplente. T

Diligencia del 24 de junio de 1999 del Consulado Genenl de Colombm en Nueva York, mediante
la cual se certifica la firma y ﬁmclones de Joan Bnml;a.ﬂ+eacnbano del condado de Morris y de
Karin A. Norrmen, cénsul. Ademss ;:ln‘ocmﬂcar, q:thnan W. Stegman est4 facuitado como
repmenmnte legal de BASF CORPORATION para firmar el documento adjunto.

Pagado impuesto de timbre y derechos consulares Fu'mado Martha Lya Cérdoba R, cénsul

La firma y funciones de Martha Cdrdobé se cncuentran autentlcados mediante diligencia 277119
del 8 de julio de 1999 por el Ministerio de Relacioned Extcriom. Firmado: Jefe de legalizaciones,
Santafé de Bogotd, D.C.

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

COLO: 11577-801-001-3

WPCL002G. ID. 743 M A,

Bogots, 16 de julio de 1999.
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
Inlernational Bureau

(43) Internstional Publication Date
12 December 2002 (12,12.2002)

PCT

AT D063 GaN0R
BN ISR

(10) Intemational Publication Number

WO 02/0989657A1

{51) International Patent Classifiention™
573435, CO8G 69/04, 69/16, 69/48

(21) Joternatiomal Application Nomber: PCTWS/

(12) Iatersational Filing Date: 25 April 2002 (25.04.2000)

(25) Fillog Language: Bnglish

{26) Publication Language: English
(30) Priority Data:

60/296,381 6 June 2001 (06.062001) US

(71) Applicants: BASF CORPORATIO( [USAUS]; 3000
Continental Drive-North, Mount Olive, NJ 07828-1234
(US). BASF AKTIENGESELLSCHAFT |[DE/DE]L
67056 Lodwigshafen (DI).

(72) laventors: ILG, Otto, M.:'; Wes Road, Asheville,

NC 283803 (US). HU, Harry, Y.:7108 Birch River Road,
Greenville, SC 29611 (US).

{(74) Agents: CIMNIAK, Thomas et al.; BASF Aktienge-
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(57) Abstract: A method of making a polymer ic disclosed. The method includes the following sieps : packaging a polymer pro-
cursor composition in a sealable contsiner ; iransferring the polymer precursor composition from the sealahle containes to a reaction
vessel ; und polymerizing the polymer precursor composition. A method of making a thermoformable articls form a pre-packaged
polymer precursor composition is also disclosed. Further, a method of doing basiness, which includes the siep of offering for sale »
scllable container conlaining a polymer precursor composition, is disclosed. In addilion, articles of manufaciure are disclosed. One
article includes o senkable container containing a polymer precursor composition.
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Method of making a polymer from a polymer precursor composition

Description

The present invention is directed to a method of packaging a
polymer precursor composition, and a method of making a polymer
from the polymer precursor composition. The present Invention is
further directed to packaged polymer precursor compositions.

Much effort has been directed at improving the light stability of
polymers, such as polyamides. One method of improving the light
stability of polymers is to incorporate one or more camponents
into the polymer structure, wherein the one or more camponents
comprise a light-stabilizing moiety. WwWhen present in the polymer
chain of the resulting polymer, the light-stebilizing moiety pro-
vides enhanced light stability to the polymer. . For example, ny-
lon 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 moiety 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 en-
tirety of all of which is incorporated herein by reference.

Tvypically, once a combination of polymer-producing compoments is
found to produce a deslred polymer, the combination of polymer-—
producing components 1s used over and over. The individual com-
ponents used to produce the desired polymar are acquired sepa- -
rately and mixed together and then subjected to a polymerization
reaction. Howevar, this conventional process has a number of
shortcomings. First, there 18 the potential to waste a great
deal of time using triml-and-error techniguea trying to determine
the proper ratio of individval components needed to produce a
polymer having optimum properties. Second, the act of measuring
individual components and mixing the components together at a
reaction vessel increases the likelihood of operator error, which
can lead to an ilmproper weighing of any one of the individual
components, an improper molar ratio of individual components, in-
consistency of polymer composition from batch-to-batch, and less
than desirable repulting polymer.

What is needed in the art is a method of reducing the potential
for operator error in tha production of a desired polymer. What
1s also needed in the art is a method of reducing the variabllity
in the end product during the producticon of a desired polymer.
What is further needed in the art is a convenient method of pro-
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ducing a desired polymer without baving to resort to a timely
trial-and-error procedure.

The present lnvention addresses some of the difficulties and

praoblems discussed above by the discovery of a method of making a
desired polymer, wherein a polymer precursor composition is pre-
packaged such that an operator pours the polymer precursor com-
position into a reaction vessel without having to weigh out indi- v
vidual components. The method of the present invention may be
applicable for producing any polymer, which is produced from two

or more polymer-producing components.

Accordingly, the present invention is directed to a method of
making a polymer, wherein the mathod comprises packaging a poly-
mer pracursor composition in a sealable container; transferring
the polymar precursor composition from the sealable container t
a reaction vessel; and polymerizing the polymer precursor com-
position. The method allows an operator to pour premeasured
polymar-producing components into a reaction vessel for a batch
procass or a contimous process without having to welgh the indi-
vidual components.

2

The present invention is also directed to a method of making a
thermoformable article, wherein the method comprises transferring
a polymer precursor composition from the sealable contailner to a
reaction vessel; polymerizing the polymer precursor composition;
and shaping the polymer.

The present invention is further directed to a method of doling
business, wherein the method comprises the step of offering for
sale a sealable container, which contains a polymer precursor
composition.

e

The present invention is even further directed to an article of

manufacture comprising a sealable container and a polymer precur-
sor composition within the sealable container.

These and other features and advantages of the present invention
will bacome apparent after a review of the following detailled
description of the disclosed embodiments and the appended cleims.

To promote an understanding of the principles of the present

invention, descriptions of specific embodiments of the invention v
follow and specific language is used to describe the specific
embodiments. It will nevertheless be understood that no limita-

tion of the scope of the invention is intended by the use of

specific language. Alterations, further modifications, and such
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further applications of the principles of the invention discussed
are contemplated as would normally occur to one ordinarilly
Bkilled in the art to which the invention partains.

The present invention is directed to a method of making a poly-
mer. The method of the present invention is suitable for making
any polymer composed of at least two monomers or polymer-forming
componants. The method of making a polymer comprises the steps
of packaging a polymer precursor composition in a sealable con-
tainer; transferring the polymer precursor composition from the
sealable container to a reaction vessel; and polymerizing the
polymer precursor composition. Desirably, the polymer precursor
composition comprises at least two monomers or polymer-forming
components, which polymerize in the presence of an initiator.

As usad herein, the term "reaction vessel” includes vessels for
use in a batch proceas, as well ag, vessels for use in a continu-
ous process. For examplie, reaction vessels for use in a batch
process include, but are not limited to, a sealable mixing tank.
In addition, reaction vessals for use in a continucus process in-
clude, but are not limited to, an extruder, or a mixing unit
leading to an extruder.

In one embodiment of the present invention, the method of making
a polymer further comprises one or more of the following steps:
adding a polymerization initiator to the reaction vessel; adding
one or more chaln regulatoxrs to the reaction vessel; heating the
reaction vessel; and pressurizing the reaction vessel.

The present invention is also directed to a method of making a
thexrmoformable article. The method of making a thermoformable
article may be used to make any thermoformable article including,
but not limited to, fibers, films, and molded articles. The
method of making a thermoformable article comprises the steps of
transferring a polymer precursor composition from a sealable con-
tainer to a reaction vessel; polymerizing the polymer precursor
composition to form a polymer; and shaping the polymer. Suitable
shaping processes include, but are not limited to, extrusiom,
pultrusion, and batch molding. Desirably, the thermoformable
article is a fiber or £ilm. More desirably, the thermoformable
article is a fiber.

The method of the present invention is particularly useful in the
preparation of light-stabilized polyamides and thermoformable
articles formed therefrom. Suitable light-stabilized polyamides
include, but are not limited to, peolyamides disclosed in U.S.
Patents Nos. 5,851,238; 6,136,433; and 6,150,496, all of which



10

15

a5

as

40

45

WO 02/098965 o _.PCT/EPO2/04596

4 - .
are assigned to BASF Corporation, Mt. Ollve, NJ, and all of which
are incorporated herein by reference. The polyamides, disclosad
in U.9. Patents Nos. 5,851,238, 6,136,433, and 6,150,496, are ]
produced by polymerizing caprolactam in the presence of water, an
optional carboxylic acid chain regulator, and a hindered
piperidine derivative. By preparing a polymer precursor composi-
tion comprising, for example, & deslred ratio of caprolactam and
a hindered piperidine derivative, the polyamides of U.S. Patents
Nos. 5,851,238, 6,136,433, and 6,150,496 may be prepared accord-
ing to the present invention.

In one embodiment of the present invention, light-stabilized
polyamides and light-stabilized polyamide articles, including
fibaers, are made using a polymer precursor composition. In this
embodiment, the method of making light-stabilized polyamides com-
prises the steps of packaging a polymer precursor composition in
a sealable contalner, wharein the polymer precursor compositi n
comprises caprolactam and a hindered piparidine derivative;
transferring the polymer precursor composition from the sealable
container to a reaction vessel; and polymerizing the polymer pre-
cursor composition to form a polyamide. In a further shaping
step, light-stabilized polyamide fibers are made by extruding the
polyamide to form fibers. Desirably, the polymer precursor com-
position comprises caprolactam and 4-amino-2,2,6,6-tetramethyl -
piperidine (TAD).

One advantage of the method of the present invention is the
ablility to measure a desired ampunt of each of the components of
the polymer precursor composition in a controlled environmment.
Quality control measureaments may be taken to accurately determine
the composition of tha polymer precursor mixture prior to
packaging, as opposed to discovering an improper combination of
components in a polymerization vessel. In-line sample testing
and process control technigques may be used to check and adjust
the compogition of the polymer precursor mixture while producing
large quantities of polymer precursor mixture prior to packaging.
Further, desired combinations of polymer precursor components
having a consistent cormposition may be available to the consumer
80 that the guesswork is removed from the method of making a
superior polymer. For example, if it has been determined that a
desired composition for making polymer X comprises 1 mole of Com-
ponent A and 0.5 moles of Component B, a prepackaged polymer pre-
cursor composition may be prepared and made available to the con-
pumer.
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In one embodiment of the present invention, it has been deter-
mined that a desired composition for making light-stabilized
polyamide comprises from about 0.08 to about 0.40 -weight percert
of 4-amino-2,2,6,6-tetramethylpiperidine (TAD) in caprolactam,
based on the total welight of the caprolactam/TAD mixture. More
desirably, a composition for making light-stabilized polyamide
comprises from about 0.10 to about 0.30 weight percent of
4-amino-2,2,6,6-tetramethylpiperidine (TAD) in caprolactam, based
on the total weight of the caprolactam/TAD mixture. Even more

10 desirably, a2 composition for making light-stabilized polyamide

comprises 0.15 weight percent of 4-amino-2,23,6,6-tetramethyl-
piperidine (TAD) in caprolactam, based on the total weight of the
caprolactam/TAD mixture. Therefore, one desired polymer pre-
cursor composition of the present invention comprises caprolactam

15 and TAD at a weight ratio of 1:0.0015 (i.e., 1 kg of caprolactam

to 1.5 g of TAD).

It should be noted that the present inventiom 13 applicable for
producing many polymers and polymer fibers using a pre-packaged

20 polymer precursor composition. For examplae, in the preparation

of polyamide and polyamide fibers, a suitable pre-packaged poly-
mer precursor composition may comprise caprolactam in combination
with one or more light stabilizing components. Suitable light
stabilizing components include, but are not limited to, hindexred

25 amines, hindered phosphites, hindered phosphonites, and hindered

phenols, and a combination thereof. Sultable hindered amines for
use in the present invention include, but are not limited to,
amines having the following structure

R.
30 2
Rs Ra
R ) R
R4
35

wherein R; represents -NRzRj;

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

R¢ represents hydrogen, an alkyl group containing from 1 to 20

40 carbon atoms, or —-ORs;

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

Rg:. Ry, Rs and Rs each independently represent hydrogen or an
alkyl group containing from 1 to 7 carbon atoms. Desirably, Ry

45 and Rs each independently represent hydrogen or an alkyl group

contalning from 1 to 7 carbon atoms. Other sultabla hindered
amines include, but are not limited to, aromatic hindered amines
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sold under the trade designations NYLOSTAB™ S-EED from Clariant
Corporation (Charlotte, NC); and TINOVIN® 765, TINOVIN® 770, and
TINUVIN® 622 available from Ciba Specialty Chemicals Corporaticn
(Taxrrytown, NY).

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

Suitable hindered phenols for use in the present invention in-
clude, but are not limited to, hindered phenols sold under the
trade designdtions IRGANOX® 245, IRGANOX® 1098, IRGANOX® 259,
TRGANOX® 1135, IRGANOX® 1010, IRGANOX® 1223, IRGANOX® 1076,
TRGANOX® 1330, IRGANOX® 1425, and TRGANOX® MD1024, all of which
are available from Ciba Specidlty Chemicals Corporation (Tarry-
town, NY). o

Suitable blends, such as blends of hindered phenols and phos-
phites,” for use in the present invention include, but are not
l1imited to, compositioms sold under the trade desigmnations
TRGANOX® B215, IRGANOX® B225, IRCANOX® B561, IRGANOX® B900, and
IRGANOX® B1171, all of which are available from Ciba Specialty
Chemicals Corporation (Tarrytown, NY).

Further, in the preparation of polyamide and polyamide fibers, s
suitable pre-packaged polymer precursor composition may comprise
caprolactam in comblnation with one or more light stabilizing
components, as well as, ome or more chain regulators. Any chain
regulator may be used in combination with the caprolactam and the
one oxr more light stabilizing components as long as the chain
regulator does not negatively impact the pre-packaged polymexr
precursor composition during storage and shipping of the product.
By "negatively impact® it is meant that the chain regulator
does not react with any of the pre-packaged polymer precursor
components, and does not inhibit interaction of the pre-packaged
polymar precursor components with one another. Sultable chain
ragulators, which may be pre-packaged with caprolactam and one or
more light stabilizing components, include, but are not limited
to, many of the chaln regulators disclosed in U.S. Patents Nos.
5,851,238; 6,136,433; and 6,150,496, all of which are assigned to
BASF Corporatlion, Mt. Olive, NJ, and all of which are incorpo-
rated herein by referenca.

L
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Suitable chain regulators for use in the pre-packaged polymer
precursor composition of the present invention include, but are
not limited to, monocarboxylic acids, dicarboxylic acids_, ‘amines,
diamines, and combinations thereof. Suitable monocarboxylic
acids include, but are not limited to, acetic acld, propiomic
acid, and benzolc acid. Suitable dicarboxylic acids include, but
are not limited to, C4-C;¢ alkane dicarboxylic aclds, particularly
adipic acid, azelaic acid, sebacic acid, decanedicarboxylic acid,
and dodecanedioic acid; Cs-Cp cycloalkane dicarboxylic acids,
particularly cyclohexane-l,4-dicarboxylic acld; and benzoic
dicarboxylic acids, particularly isophthalic acid, tereaphthalic
acid, and naphthalene~2, 6-dicarboxylic acid. Suitable amines in-
clude, but are not limited to, hexylamine, cyclohexylamine,
octylamine, benzylamine, and 2-phenylethylamine. BSuitable dia-
mines include, but are not limited to, C3-Cis alkane diamines,
particularly tetramethylene dlamine, hexamethylene diamine, and
dodecane dlamine; Cs5-Cp cycloalkane diamines; and Cg—Cy4 aryl
diamines, particularly para-phenylens diamine, meta-phenylene
diamine, meta-xylylene diamine, and para-xylylene diamine.
Desirably, the chain regulator used in the pre-packaged polymer
precursor composition of the present invention comprises ome or
more ditarboxylic acids or one or more diamines.

The chain requlator may be present in the pre-packaged polymer
precursor composition of the present invention in an amount rang-
ing from 0 to about 50 weight percent, based on the total weight
of the polymer precursor composition mixture. Desirably, the one
or more chain regulators are used in an amount ranging from about
0.001 to about 5.0 weight parcent, based on the total weight of
the polymer precursor composition mixture. More desirably, the
one or more chaln regulators are used ln an amount ranging from
about 0.01 to about 1.0 weight percent, based on the total welght
of the polymer precursor composition mixture.

The pre-packaged polymer precurscor compositions of the present
invention may be packaged in a variety of sealable containers.

As used herein, the term "sealable container” refers to a single-
usa or multi-use container, wherein the single-use contalnar is
opened and all of the pre-packaged polymer precursor composition
is emptied from the container, while the multi-use container is
opened, at least a portion of the pre-packaged polymer precursor
composition is emptied from the container, and the container is
closed or resealed. Suitable contalners include, but are not
limited to, metal containers, plastic containers, paper con-
tainers, or combinations thereof. The size of the Bealable con-
tainer may vary as desired. The sealable container may range in
size from as small as a one-pound container to as large as a tank

\>
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on a truck or a rail car. Desirably, the sealable container is a

plastic-lined paper comtainer. More desirably, the spealable con-

tainer is a polyethylene-lined paper bag capable of containing ‘55

pounds (25 kg) of pre-packaged polymer precursor compoeitionm.

The pre-packaged polymer precursor composition of the presemt in-
vention may be used in any conventional polymerization method.
The pre-packaged polymer precursor composition of the present in-
vention eliminastes the nesd for an operator to welgh and then
combine two or more polymer-forming components during the
polymerization process. Instead, an operator transfers a desired
amount of the pre-packaged polymer precursor composition to a
reaction vessel, and them combines one or more additional
materials with the pre-packaged polymer precursor composition.
Additional materials include, but are not limited to, components
such as polymaerization initiators and chain ragulators. In the
case of polyamides, a pre-packaged polymer precursor composition
comprising caprolactam and a hindered amine may be transferred
from a sealable container to a reaction vessel, and then combined
with additional materials including water (i.e., initiator) and
an optional chain regulator, such as a carboxylic acld. See U.S.
Patents Nos. 5,851,238; 6,136,433; and 6,150,496 for a complete
description of polymerization methods for forming polvamides.

The present invantion is further directed to a method of doing
business, wherein the method comprises the step of offering for
sale a sealable container containing a polymer precursor composi-
tion comprising two or more polymer-forming components. The
method of doing business may include one or more additiomal steps
such as datermining a desired ratio of two or more polymer-form-
ing components; preparing a polymer precursor composition com-
prising two or more polymar-forming compoments; preparing a poly-
mer precursor composition comprising two or more polymer-forming
components according to a customer’s specifications; packaging
the polymer precursor composition in a sealable container; adver-
tising the availability of specialty polymer precursor composi-
tions; taking orders for specialty polymer precursor compositions
in person, over the phone, or over the Internet; selling the
polymer precursor composition in a sealable container; shipping
the sealable container containing a polymer precursor composi-
tion; and delivering the sealable container containing a polymer
precursor composlition to a customer.

In one embodiment of the present invemtion, the method of doing
business comprises the step of offering for sale a sealable con-
tainer containing a polymer precursor compositlion comprising two
or more polyamide-forming components. Desirably, the method of
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doing business comprises the step of offering for sale a sealable
container containing a polymer.precursor composition comprising
caprolactam and a light-stabilizing component. More desirably,
the method of doing business comprises the step of offering for
sale a sealable container contalning a polymer precursor composi-
tion comprising caprolactam and 4-amino-2,2,6,6-tetramethylpiper-
idine (TAD). Even more desirably, the method of doing business
comprises the step of offering for sale a sealable contalner can-
taining a polymer precursor composition comprising from about
0.08 to about 0.40 weight percent of 4-amino-2,2,6,6-tetramethyl-
piperidine (TAD) in caprolactam, based on the total weight of the
caprolactam/TAD mixture. Even more desirably, the method of do-
ing business comprises the step of offerlng for sale a sealable
container containing a polymer precursor camposition comprising
from about 0.10 to about 0.30 welght percent of
4-amino-2,2,6,6-tatramethylpiperidine (TAD) in caprolactam, based
on the total weight of the caprolactam/TAD mixture. Even more
desirably, the method of doing business comprises the step of of-
fering for sala a Bealable container containing a polymer precur-
por composition comprising 0.15 weight percent of
4-amino-2,2,6,6-tetramethylpiperidine (TAD) in caprolactam, based
on the total welght of the caprolactam/TAD mixture.

The present invention is even further directed to an article of
manufacture comprising a sealable container containing a polymer
precursor composition comprising two or more polymer-forming com-
ponents. The sealable containaer may be any container capable of
ptoring the polymer precursor composition. Suitable contalners
include containers as described above.

In one embodiment of the present inventiom, the article of
manufacture comprises a sealable container containing a polymer
precursor composition comprising two or more polyamide-forming
components. Desirably, the article of manufacture comprises a2
sealable container containing a polymer precursor composition
comprising caproiactam and a light-stabllizing component. More
desirably, the article of manufacture comprises a sealable con-
tainer containing a polymer precursor compositlon comprising
caprolactam and 4-amino-2,2,6,6-tatramethylpiperidine (TAD).

Even more desirably, the article of manufacture comprises a seal-
able container contalning a polymer precursor composition com-
prising from about 0.08 to about 0.40 weight percent of
4—-amino-2, 2,6, 6—-tetramethylpiparidine (TAD) 1n caprolactam, basad
on the total weight of the caprolactam/TAD mixture. Even more
desirably, the article of manufacture comprises a sealable con-
tainer containing a polymer precursor composition comprising from
about 0.10 to about 0.30 weight percent of 4-amino-2,2,6,6-tetra-
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methylpiperidine (TAD) in caprolactam, based on the total weight
of the caprolactam/TAD mixture. Even more desirably, the article
of manufacture comprises a sealable container containing a poly-
mer precursor composition comprising 0.15 weight percent of
4-amino-2, 2, 6,6-tetramethylpiperidine (TAD) in caprolactam, based
on the total weight of the caprolactam/TAD mixture.

The present invention is further illustrated by the following ex-
amples, which are not to be construed in any way as imposing
limitations upon the scope thareof. On the contrary, it is to be
clearly understood that resort may be had to various othar
embodiments, modifications, and equivalents thereof which, after
reading the description herein, may suggest themselvea to those
skilled in the art without departing from the spirit of the
present 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 Maasuring 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-
tute (68:32 wt%) at 60°C. The molution was then titrated with
about 0.02 N HCl1l 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 about
0.30 grams of a polymer in about 40 cc of a mixture of benzyl al-
cohol 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
potentiometric method, wherein the endpoint was determined by a
steep potential increase.

The AATCC 16E Test Mathod For Lightfastness

The procedure used to conduct the AATCC test method 16E is
described herein. Swatches of fabric having dimensions of 2.75
in (6.99 cm) x 4.70 in (11.94 cm) were cut from a woven fabric
wlth the longest dimension of the fabric swatch being parallel to
the machine direction of the fabric. The fabric samples were
secured in a sample holder having front and back covers to pro-
duce a test specimen. The front cover of the sample holder had

an opening so as to produce a fabric exposure area of 1.2 in
(3.05 cm} x 1.2 in (3.05 cm).
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The test specimen was exposed to UV light at 420 nm from a-water-

cooled xenon-arc machine, an Atlas Ci35 Xenon-Arc WEATHER-O-

METER®. The black panel temperature was set at 63°C, the dry bulb

temperature was set at 43°C, and the humidity was set at 30%. The )

test specimen was exposed to a total of 2135 kI of exposure in
five 425 kJ increments.

Strength Retention Test

The strength retention test used to determine yarn strength after
exposure to ultraviolet (UOV) light is described herein. PFabric
samples were exposed to UV light as described in thae AATCC 16E
Tast Method For Lightfastness described above. The strength of
yarn raveled from the fabric prior to exposure, as well as, yarn
raveled from the fabric after exposure to UV light was measured
using an INSTRON™ machine model 4502. The strength retention was
determined as shown below:

(Yarn Strength Aftar UV Exposure)
Stregth Retantion (%)= x100

(Yarn Strength Prior to UV Exposure)

EXAMPLE 1
Preparation of A Packaged Nylon Fiber Precursor Composition

Into a 100 gailon stalnless Bteel mixing vessel was added 300 kg
of caprolactam and 450 g of 4-amino~-2,2,6,6-tetramethylpiperidine
{TAD). After mixing., a caprolactam/TAD mixture containing 0.15
wts 4-amino-2,2,6,6-tetramethylpiperidine (TAD) was distributed
into 55-~gallon druma lined with a polyethylene film. The com-
tainer was sealed.

EXAMPLE 2

Preparation of Nylon Pellets Using a Prepackaged Fiber Precursor
Composition

The sealed container of Exampla 1 was opemed. The fiber pre-
cursor composition was added to 1800 g of water and 135 g of
propionic acid. The resulting mixture was charged into a
250-1iter autoclave. The mixture in the autoclave was heated to
270°C in one hour while the pressure was increased to 60 psi (3102
mm Hg). After holding the mixture at 60 psi for 30 minutes, the
pressure was Slowly released. To accelerate polymerization, the
system was placed under a vacuum Of 400 mm Hg for 75 minutes.
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The polymer was then extruded under & positive nitrogen pressure
and cut intoc chips. The chips were washed with hot water (90°C)
and dried in a tumble dryer. The relative viscosity measured
2.71. The amino group content measured 42 meg/kg, and the
carboxylic end group content measured 45 meqg/kg.

EXAMPLE 3
Preparation of Nylon Pellets Using a Prepackaged Fiber Precuxrsor
Composition

Tha sealed contalner of Example 1 was openad. The fiber precur-
sor composition was added to 1800 g of water and 240 g of adlpic
acid. The resulting mixture was charged into a 250-liter auto-
clave. The mixture in the autoclave was heated to 270°C in one
hour while the pressure was increased to 60 psi (3102 mm Hg).
After holding the mixture at 60 psl for 30 minutes, the pressure
was Blowly released. To accelarate polymerization, the system
was placed under a vacuum of 500 mm Hg for 45 minutes.

The polymer was then extruded under a positive nltrogen pressure
and cut into chips. The chips were washed with hot water (90°C)
and dried in a tumble dryer. The relative viscosity measured
2.67. The amino group content measuraed 37 meq/kg, and the
carboxylic end group content measured 70 meq/kg.

EXAMPLE 4

Preparation of Solution-Dyed Nylon Fibars Using a Prepackagead
Fiber Pracursor Composition

Samples of nylon-6 polymer from Examples 2 and 3, as well as,
commercially available nylon-6 polymar (ULTRAMID B nylon-6 avail-
able from BASF corporation of Mount Olive, NJ) were extruded us-
ing a small-scale extruder at 260-265°C. Opal Gray color concen-
trate was mixed with the nylon-6 polymer material, and fed to a
spinning machine through volumetric feeders. The extruded f£flla-
ments were cooled and solidified by a stream of quench air at
15°C. After the application of a spin finish, the yarns were
drawn at a draw ratjio of 3.3 and textured in a texture jet at
215°C. The yarns were taken off at a draw roll speed of about
2350 m/min. The final yarns formed from Examples 2 and 3 polymer
pamples and the ULTRAMID B nylon-6 polymer had & yarn construc-
tion of 1288 denler/58 filaments.
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EXAMPLE S

Strength Retention Testing of Nylon Fibers Using an AATCC 16E
Test Method

Knitted fabric samples were produced by knitting fabrice using
the three types of varns produced in Example 4. Fabrics werae
knitted on a knitting machine, Model 6-CK, manufactured by I-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 af-
tar exposure to UV light according to AATCC 16E Test Method de-
scribed above.

The TAD-containing polymer fibers were found to have superior
strength retention properties when compared to fibers produced
from commercially available nylon-6 polymer (ULTRAMID B nylon-6).
The TAD-contalning polywmer fibers retained more than 85% of theilr
strength after 2125 KJ of exposure. However, the fibers produced
from ULTRAMID B nylon-6 only retained about 40% of thelr stremngth
after 2125 KJ of axposure.

While the specification bhas been described in detail with respect
to specific embodiments thereof, it will be appreciated that
thoese skilled in the art, upon attainirg an understanding of the
foregoing, may readily conceive of alteratioms to, variatioms of,
and equivalents to these embodimemts. Accordingly, the acope of
the present invention shkould be assessed as that of tha appended
claims and any equivalents thersto.

b
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Claims

wWhat iB claimed is:

1.

10.

A method of making a polymer, wherein the method comprisas:
packaging a polymer precursor composltion in a sealable con-
tajner, wherein the polymer precursor composition comprises v
two or more polymer-forming components;

transferring the polymer precursor composition from the sea-

lable container to a reaction vessel; and

polymarizing the polymer precursor composition.

The method of Claim 1, wherein the two or more polymer-for-
ming components comprise caprolactam and a light-stabilizing

The method of Claim 2, wherein the light-stabilizing compound
comprises 4-amino-2,2,6,6-tetramethylpiperidine.

The method of Claim 1, wherein the polymer precursor composi-
ticn comprises a mixture of 1 part by welight of caprolactam
and 0.0015 parts by weight of 4-amino-2,2,6,6-tetramethylpi-
peridine.

The method of Claim 1, furthar comprising adding ome or more
additional materials to the reaction vessel.

The mathod of Claim 5, wharein the one or more additional
materials comprise a polymerization initiator, a chain regu-
lator, or a comb:l.ngt:lon thereaof.

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

A method of making a fiber comprising extruding the polymer
made from the mathod of Claim 1.

A method of doing business, wherein the method comprises:
offering for sale a sealable container containing a polymer
precurgor composition, wherein the polymer precursor comp s1-
tion comprises two or more polymer-forming components.

The method of Claim 9, wherein the two or more polymer-for-
ming components comprise caprolactam and a light-stabilizing
compound.
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11.

12.

13.

15-

16.

17.

15 -
Tha method of Claim 10, wherein the light-stabllizing
compound comprises 4-amino-2,2,6,6-tetramethylpiperidine.

The method of Claim 9, wherein the polymer precursor composi- '

tion comprises a mixture of 1-part by weight of caprolactam
and 0.0015 parts by weight of 4-amino-2,2,6,6-tetramethylpi-
peridine.

The method of Claim 9, further comprising one or more of the
following steps: determining a desired ratio of the two or
more polymer-forming components; preparing a polymer precur-
sor composition comprising two or more polymer-forming compo-
nents; preparing a polymer precursor composition comprising
two or more polymer-forming components according to a custo-
mer’s speclfications; packaging the polymer precursor cCompo-
sition in a sealable container; advertiaing availability of
polymer precursor compositions; taking orders for polymer
precursor composition in person, over the phone, or over the
internet; selling the polymer pracursor composition in a
saalable container; shipping the sealable container contail-
ning a polymer precursor composition; and delivering the
sedalable container containing a polymer precursor composition
to a customer.

The method of Claim %, further comprising:

preparing the polymer precursor compositlon;

packaging the polymer precursor composition in a saalable
container; and

selling the packaged polymer precursor composition.

The method of Claim 14, further comprising:

determining a desired ratio of tha two or more polymer-for-
ming components;

advertising avallabllity of the packaged polymer precursor
composition:

taking orderg for the packaged polymer precursor composition
in perscon, by phone, or over the Internet; and

delivering the packagaed polymer precursor composition to a
customer.

An article of manufacture comprising a sealable cantainer
containing a polymer precursor composition, wherein the poly-
mer precursor composition compriges two or more polymer-for-
ming components.

The article of Claim 16, wherein the Bealable comtainer com-
prises a plastic container.

\Y
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Method of making a polymer from a polymer precursor composition
Description

The present invention is directed to a method of packaging a
polymer precursor composition, and a method of making a polymer
from the polymer precursor composition. The present invention is
further directed to packaged polymer precursor compositions.

Much effort has been directed at improving the light stability of
polymers, such as polyamides. One method of improving the light
stability 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-stabllizing moiety pro-
vides enhanced light stabllity to the polymer. For example, ny-
lon 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 moiety as taught
in U.S8. Patents Nos. 5,851,238; 6,136,433; and 6,150,496, all of
which are assigned to BASF Corporation, Mt. Olive, NJ, the en-
tirety of all of which is incorporated herein by reference.

Typically, once a combination of polymer-producing components is
found to produce a desired polymer, the combination of polymer-
producing components 1s used over and over. The individual com-
ponents used to produce the desired polymer are acquired sepa-
rately and mixed together and then subjected to a polymerization
reaction. However, this conventional process has a number of
shortcomings. First, there 1s the potential to waste a great
deal of time using trial-and-error techniques trying to determine
the proper ratlo of individual components needed to produce a
polymer having optimum propertiea. Second, the act of measuring
individual components and mixing the components together at a
reaction vessel increases the likelihood of operator error, which
can lead to an improper welghing of any one of the individual
components, an improper molar ratio of individual components, in-
consistency of polymer composition from batch-to-batch, and less
than desirable resulting polymer.

What is needed in the art is a method of reducing the potential
for operator error in the production of a deslred polymer. What
is also needed in the art is a method of reducing the variability
in the end product during the production of a desired polymer.
What is further needed in the art is a convenient method of pro-
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ducing a desired polymer without having to resort to a timely
trial-and-error procedure.

The present invention addresses some of the difficulties and
problems discussed above by the discovery of a method of making a
desired polymer, wherein a polymer precursor composition is pre-
packaged such that an operator pours the polymer precursor com-
position into a reaction vessel without having to weigh out indi-
vidual components. The method of the present invention may be
applicable for producing any polymer, which is produced from two
or more polymer-producing components.

Accordingly, the present invention is directed to a method of
making a polymer, wherein the method comprises packaging a poly-
mer precursor composition in a sealable container; transferring
the polymer precursor composition from the sealable container to
a reaction vessel; and polymerizing the polymer precursor com-
position. The method allows an operator to pour premeasured
polymer-producing components into a reaction vessel for a batch
process or a continuous process without having to weigh the indi-
vidual components. '

The present invention 1s also directed to a methocd of making a
thermoformable article, wherein the method comprises transferring
a polymer precursor composition from the sealable container to a
reaction vessel; polymerizing the polymer precursor composition;
and shaping the polymer.

The present invention is further directed to a method of doing
business, wherein the method comprises the step of offering for
sale a sealable container, which contains a polymer precursor
composition.

The present invention i1s even further directed to an article of
manufacture comprising a sealable contalner and a polymer precur-
sor composition within the sealable container.

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
invention, descriptions of specific embodiments of the invention
follow and specific lanquage is used to describe the specific
embodiments. It will nevertheless be understood that no limita-
tion of the scope of the invention is intended by the use of
gpecific language. Alterations, further modifications, and such

A
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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.

The present invention is directed to a method of making a poly-
mer. The method of the present invention is suitable for making
any polymer composed of at least two monomers or polymer-forming
components. The method of making a polymer comprises the steps
of packaging a polymer precursor composition in a sealable con-
tainer; transferring the polymer precursor composition from the
saalable container to a reaction vessel; and polymerizing the
Polymer precursor composltion. Desirably, the polymer precursor
composition comprises at least two monomers or polymer-forming
components, which polymerize in the presence of an initiatcor.

As used herelin, the term "reaction vessel” includes vessels for
use in a batch process, as well as, vessels for use in a continu-
ous process. For example, reaction vessels for use in a batch
process include, but are not limited to, a sealable mixing tank.
In addition, reaction vessels for use in a continuous process in-

clude, but are not limited to, an extruder, or a mixing unit
leading to an extruder.

In one embodiment of the present invention, the method of making
a polymer further comprises one or more of the following steps:
adding a polymerization initiator to the reaction vessel; adding
one or more chain regulators to the reaction vessel; heating the
reaction vessel; and pressurizing the reaction vessel.

The present invention is also directed to a method of making a
thermoformable article. The method of making a thermoformable
article may be used to make any thermoformable article including,
but not limited to, fibers, filma, and molded articles. The
method of making a thermpformable article comprises the steps of
transferring a polymer precursor composition from a sealable con-
tainer to a reaction vessel; polymerizing the polymer precursor
composition to form a polymer; and shaping the polymer. Suitable
shaping processes include, but are not limited to, extrusion,
pultrusion, and batch molding. Desirably, the thermoformable
article is a fiber or film. More desirably, the thermoformable
article is a fiber.

The method of the present inventlon is particularly useful in the
preparation of light-stabilized polyamides and thermoformable
articles formed therefrcm. Suitable light-stabilized polyamides
include, but are not limited to, polyamides disclosed in 0U.S.
Patents Nos. 5,851,238; 6,136,433; and 6,150,496, all of which
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are assigned to BASF Corparation, Mt. Olive, NJ, and all of which
are incorporated herein by reference. The polyamides, disclosed
in U.S. Patents Nos. 5,851,238, 6,136,433, and 6,150,496, are
produced by polymerizing caprolactam in the presence of water, an
optional carboxylic acid chain regulator, and a hindered
piperidine derivative. By preparing a polymer precursor COmposi -
tion comprising, for example, a desired ratio of caprolactam and
a hindered piperidine derivative, the polyamides of U.S. Patents
Nos. 5,851,238, 6,136,433, and 6,150,496 may be prepared accord-
ing to the present invention.

In one embodiment of the present invention, light-stabilized
polyamides and light-stabilized polyamide articles, including
fibers, are made using a polymer precursor composition. In this
embodiment, the method of making light-stabilized polyamides com-
prises the steps of packaging a polymer precursor composition in
a sealable container, wherein the polymer precursor composition
comprises caprolactam ané a hindered piperidine derivative;
transferring the polymer precursor composition from the sealable
container to a reaction vessel; and polymerizing the polymer pre-
cursor composition to form a polyamide. In a further shaping
step, light-stabilized polyamide filbers are made by extruding the
polyamide to form fibers. Desirably, the polymer precursor com-
position comprises caprolactam and 4-amino-2,2,6,6-tetramethyl-
piperidine (TAD).

One advantage of the method of the present invention is the
ability to measure a desired amount of each of the components of
the polymer precursor composition in a controlled environment.
Quality control measurements may be taken to accurately determine
the composition of the polymer precursor mixture prior to
packaging, as opposed to discovering an improper combination of
components in a polymerization vessel. In-line sample testing

‘and process control techniques may be used to check and adjust

the composition of the polymer precursor mixture while producing
large quantities of polymer precursor mixture prior to packaging.
Further, desired combinations of polymer precursor components

having a conslistent composition may be available to the consumer
so0 that the guesswork 1s removed from the method of making a

superior polymer. For example, if it has been determined that a
desired composition for making polymer X comprises 1 mole of Com-
ponent A and 0.5 moles of Component B, a prepackaged polymer pre-

cursor composition may be prepared and made available to the con-
sumer.
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In one embodiment of the present invention, it has been deter-
mined that a desired composition for making light-stabilized
polyamide comprises from about 0.08 to about 0.40 weight percent
of 4-amino-2,2,6,6-tetramethylpiperidine (TAD) in caprolactam,
based on the total weight of the caprolactam/TAD mixture. More
desirably, a composition for making light-stabilized polyamide
comprises from about 0.10 to about 0.30 weight percent of
4-amino-2,2,6,6-tetramethylpiperidine (TAD) in caprolactam, based
on the total weight of the caprolactam/TAD mixture. Even more
desirably, a composition for making light-stabilized polyamide
comprises 0.15 weight percent of 4-amino-2,2,6,6-tetramethyi-
piperidine (TAD) in caprolactam, based on the total weight of the
caprolactam/TAD mixture. Therefore, one desired polymer pre-
cursor composition of the present invention comprises caprolactam
and TAD at a weight ratio of 1:0.0015 {i.e., 1 kg of caprolactam
to 1.5 g of TAD).

It should be noted that the present invention is applicable for
producing many polymers and polymer fibers using a pre-packaged
polymer precursor composition. For example, in the preparation
of polyamide and polyamice fibers, a sultable pre-packaged poly-
mer precursor compositior. may comprise caprolactam in combination
with one or more light stabilizing components. Sultable light
stabilizing components include, but are not limited to, hindered
amines, hindered phosphites, hindered phosphonites, and hindered
phenols, and a2 combination thereof. Suitable hindered amines for
use in the present invention include, but are not limited to,
amines having the following structure

R;
Rg Rp
R7 T Rg
R4

wherein R; represents —-NFzRj;

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

R4 represents hydrogen, 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 atoﬁs; and

Rs: Ry, R and Ry each independently represent hydrogen or an
alkyl group containing from 1 to 7 carbon atoms. Desirably, R,
and Rs each independently represent hydrogen or an alkyl group
containing from 1 to 7 carbon atoms. Other suitable hindered
amines include, but are not limited to, aromatic hindered amines
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sold under the trade designations NYLOSTAR™ S-EED from Clariant
Corporation (Charlotte, NC); and TINOVIN® 765, TINUVIN® 770, and
PINUVIN® 622 available from Ciba Specialty Chemicals Corporation
(Tarrytown, NY).

Suitable hindered phosphites and phosphonites for use in the
present invention include, but are not limited to, hindered phos-
phites and hindered phosphonites sold under the trade designa-
tions IRGAFOS® 168, IRGAF0OS® TNPP, and IRGAFOS® P-EPQ, all of
which are avallable from Ciba Specialty Chemicals Corporation
(Tarrytown, NY).

Suitable hindered phenols for use in the present invention in-
clude, but are not limited to, hindered phenols sold under the
trade designations IRGANOX® 245, IRGANOX® 1098, IRGANOX® 259,
IRGANOX® 1135, IRGANOX® 1010, IRGANOX® 1222, IRGANOX® 1076,
IRGANOX® 1330, IRGANOX® 1425, and IRGANOX® MD1024, all of which
are available from Ciba Specialty Chemicals Corporation (Tarry-
town, NY).

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

Further, in the preparation of polyamide and polyamide fibers, a
suitable pre-packaged polymer precursor composition may comprise
caprolactam in combination with one or more light stabilizing
components, as well as, one or more chain regulators. Any chain
regulator may be used in combination with the caprolactam and the
one or more light stabilizing components as long as the chain
requlator does not negatively impact the pre-packaged polymer
precursor composition during storage and shipping of the product.
By "negatively impact” it i1s meant that the chain regulator
does not react with any of the pre-packaged polymer precursor
components, and does not inhibit interaction of the pre-packaged
polymer precursor conponents with ane another. Suitable chain
regulators, which may be pre-packaged with caprolactam and one or
more light stabilizing components, include, but are not limited
to, many of the chain regulators 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. Qlive, NJ, and all of which are incorpo-
rated herein by reference.
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Suitable chain regqulators for use in the pre-packaged polymer
precursor composition of the present invention include, but are
not limited to, monocarboxylic acids, dicarboxylic acids, amines,
diamines, and combinations thereof. Suitable monocarboxylic
aclds include, but are not limited to, acetic acid, propionic
aclid, and benzoic acid. Suitable dicarboxylic acids include, but
are not limited to, C4-C;g alkane dicarbbxylic acids, particularly
adipic acld, azelaic acid, sebacic acid, decanedicarboxylic acid,
and dodecanedioic acid; Cs-Cs cycloalkane dicarboxylic acids,
particularly cyclohexane-i,4-dicarboxylic acid; and benzolc
dicarboxylic acids,  particularly isophthalic acid, terephthalic
aclid, and naphthalene-2,6-dicarboxylic acid. Suitable amines in-
clude, but are not limited to, hexylamine, cyclohexylamine,
octylamine, benzylamine, and 2-phenylethylamine. Suitable dia-
mines include, but are not limited to, C3-Cjp alkane diamines,
particularly tetramethylene diamine, hexamethylene diamine, and
dodecane diamine; Cs-Cg cycloalkane diamines; and Cg-Caq aryl
dlamines, particularly para-phenylene diamine, meta-phenylene
diamine, meta-xylylene diamine, and para-xylylene diamine.
Desirably, the chain regulator used in the pre-packaged polymer
precursor composition of the present invention comprises one or
more dicarboxylic acids or one or more diamines.

The chain regulator may be present in the pre-packaged polymer
precursor composition of the present invention in an amount rang-
ing from 0 to about 50 weight percent, based on the total weight
of the polymer precursor composition mixture. Desirably, the one
or more chain regulators are used in an amount ranging from about
0.001 to about 5.0 weight percent, based on the total weilght of
the polymer precursor composition mixture. More desirably, the
one or more chain regulators are used in an amount ranging from
about 0.0l to about 1.0 weight percent, based on the total weight
of the polymer precursor composition mixture.

The pre-packaged polymer precursor compositions of the present
invention may be packaged in a variety of sealable containers.

As used herein, the term “sealable container” refers to a single-
use or multi-use container, wherein the single-use container is
opened and all of the pre-packaged polymer precursor composition
is emptied from the container, while the multi-use contalner is
opened, at least a portion of the pre-packaged polymer precursor
composition is emptied from the container, and the container is
closed or resealed. Suitable containers include, but are not
limited to, metal containers, plastic containers, paper con-
tainers, or combinations thereof. The size of the sealable con-
tainer may vary as desired. The sealable container may range in
gize from as small as a one-pound container to as large as a tank
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on a truck or a rall car. Desirably, the sealable container is a
plastic-lined paper container. More desirably, the sealable con-
tainer is a polyethylene-lined paper bag capable of containing 55
pounds {25 kg) of pre-packaged polymer precursor composition.

The pre-packaged polymer precursor composition of the present in-
vention may be used in any conventional polymerization method.
The pre-packaged polymer precursor composition of the present in-
vention eliminates the need for an operator to welgh and then
combine two or more polymer-forming components during the
polymerization process. Instead, an operator transfers a desired
amount of the pre-packaged polymer precursor composition to a
reaction vessel, and then combines one or more additional
materials with the pre-packaged polymer precursor composition.
Additional materials include, but are not limited to, components
such as polymerization initiators and chain regulators. 1In the
cage of polyamides, a pre-packaged polymer precursor composition
comprising caprolactam and a hindered amine may be transferred
from a sealable container to a reaction vessel, and then combined
with additional materials including water (l1.e., initlator) and
an optional chain regulator, such as a carboxylic acid. See U.S.
Patents Nos. 5,851,238; 6,136,433; and 6,150,496 for a complete
description of polymerization methods for forming polyamides.

The present invention is further directed to a method of doing
business, wherein the method comprises the step of offering for

,5ale a sealable container containing a polymer precursor composi-

tion comprising two or more polymer-forming components. The
method of doing business may include one or more additional steps
such as determining a desired ratio of two or more polymer-form-
ing components; preparing a polymer precursor composition com-

_ prising two or more polymer-forming components; preparing a poly-
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mer precursor composition comprising two or more polymer-forming
components according to a customer’s specifications; packaging
the polymer precursor composition in a sealable container; adver-
tising the availability of specialty polymer precursor composi-
tions; taking orders for specialty polymer precursor compositions
in person, over the phone, or over the Internet; selling the
polymer precursor composition in a sealable container; shipping
the sealable container containing a polymer precursor composi-
tion; and delivering the sealable container containing a polymer
Precursor composition to a customer.

In one embodiment of the present invention, the method of doing
business comprises the step of offering for sale a sealable con-
tainer containing a polymer precursor composition comprising two
or more polyamide-forming components. Desirably, the method of
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doing business comprises the step of offering for sale a sealable
container containing a polymer precursor composition comprising
caprolactam and a light-stabilizing component. More desirably,
the method of doing business comprises the step of offering for
sale a sealable container containing a polymer precursor composi-
tion comprising caprolactam and 4-amino-2,2,6,6-tetramethylpiper-
idine (TAD). Even more desirably, the method of doing business
comprises the step of offering for sale a sealable container con-
taining a polymer precursor composition comprising from about
0.08 to about 0.40 welght percent of 4-amino-2,2,6,6-tecramethyl-
plperidine (TAD) in caprolactam, based on the total weight of the
caprolactam/TAD mixture. Even more desirably, the method of do-
ing business comprises the step of offering for sale a sealable
container containing a polymer precursor composition comprising
from about 0.10 to about 0.30 weight percent of
4-amino-2,2, 6,6-tetramethylpiperidine (TAD) in caprolactam, based
on the total weilight of the caprolactam/TAD mixture. Even more
desirably, the method of doing business comprises the step of of-
fering for sale a sealable container containing a polymer precur-
sor composition comprising 0.15 weight percent of
4-amino-2, 2, 6,6-tetramethylpiperidine (TAD) in caprolactam, based
on the total welght of the caprolactam/TAD mixture.

The present invention is aven further directed to an article of

manufacture comprising a sealable container containing a polymer
precursor compoBition comprising two or more polymer-forming com-
ponents. The sealable container may be any contalner capable of

storing the polymer precursor composition. Suitable containers
include containers as described above. '

In one embodiment of the present invention, the article of
manufacture comprises a sealable container containing a polymer
precursor composition comprising two or more polyamide-forming
components. Desirably, the article of manufacture comprises a
sealable container containing a polymer precursor composition
comprising caprolactam and a light-stabilizing component. More
desirably, the article of manufacture comprises a sealable con-
tainer containing a polymer precursor composition comprising
caprolactam and 4-amino-2,2,6,6-tetramethylpiperidine (TAD).

Even more desirably, the article of manufacture comprises a seal-
able container containing a polymer precursor composition com-
prising from about 0.08 to about 0.40 weight percent of
4-amino-2,2,6,6-tetramethylpiperidine (TAD) in caprolactam, based
on the total weight of the caprolactam/TAD mixture. Even more
desirably, the article of manufacture comprises a sealable con-
tainer containing a pélymer precursor composition comprising from
about 0.10 to about 0.30 weight percent of 4-amino-2,2.6,6-tatra-
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10
methylpiperidine (TAD) in caprolactam, based on the total welght
of the caprolactam/TAD mixture. Even more desirably, the article
of manufacture comprises a sealable container containing a poly-
mer precursor composition comprising 0.15 weight percent of
4-amino-2, 2,6,6-tetramethylpiperidine (TAD) in caprolactam, based
on the total weight of the caprolactam/TAD mixture.

The present invention is further illustrated by the following ex-
amples, which are not to be construed in any way as imposing
limitations upon the scope thereof. On the contrary, it is to be
clearly understood that rasort may be had to wvarious other
embodiments, modifications, and equivalents thereof which, after
reading the description herein, may suggest themselves to those
skilled in the art without departing from the spirit of the
present 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
about 0.02 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 dissolving about
0.30 grams of a polymer in about 40 cc of a mixture of benzyl al-
cohol at 180°C. The solution was then titrated with about 0.03 N
t-butyl ammonium hydroxide at about B80°C to about 100°C by a
potentiometric method, wherein the endpoint was determined by a
steep potentlal increase.

The AATCC 16E Test Method For Lightfastness

The procedure used to conduct the AATCC test method 16E ia
described herein. Swatches of fabric having dimensions of 2.7S
in {(6.99 cm} x 4.70 in {11.94 cm) were cut from a woven fabric
with the longest dimension of the fabric awatch being parallel to
the machine direction of the fabric. The fabric samples were
secured in a sample holder having front and back covers to pro-
duce a test specimen. The front cover of the sample holder had
an opening so as to produce a fabric exposure area of 1.2 in
{(3.05 cm) x 1.2 in (3.05 cm).
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The test specimen was exposed to UV light at 420 nm from a water-
cooled xenon-arc machine, an Atlas Cil5 Xenon-Arc WEATHER-O-
METER®. The black panel temperature was set at 63°C, the dry bulb
temperature was set at 43°C, and the humidity was set at 30%. The
test specimen was exposed to a total of 2125 kJ of exposure in
five 425 kJ increments.

Strength Retention Test

The strength retention test used to determine yarn strength after
exposure to ultraviolet (UV) light is described herein. Fabric
samples were exposed to UV light as described in the AATCC 16E
Test Method For Lightfastness described above. The strength of
yarn raveled from the fabric prior to exposure, as well as, yarn
raveled from the fabric after exposure to UV light was measured
using an INSTRON™ machine model 4502. The Bstrength retention was
determined as shown below:

(Yarn Strength After UV osure)
Stregth Retention (%)= =xp x100

(Yarn Strength Prior to UV Exposure)

EXAMPLE 1
Preparation of A Packaged Nylon Fiber Precursor Composition

Into a 100 gallon stainless steel mixing vessel was added 300 kg
of caprolactam and 450 g of 4-amino-2,2,6,6-tetramethylpiperidine
(TAD) . After mixing, & caprolactam/TAD nmixture containing 0.15
wt% 4-amino-2,2,6,6-tetramethylpiperidine (TAD) was distributed
into 55-gallon drums lined with a polyethylene film. The con-
tainer was sealed. .

EXAMPLE 2

Preparation of Nylon Pellets Using a Prepackaged Fiber Precursor
Composition

The sealed container of Example 1 was opened. The fiber pre-
cursor composition was added to 1800 g of water and 135 g of
propionic acid. The resulting mixture was charged into a
250-1iter autoclave. The mixture in the autoclave was heated to
270°C in one hour while the pressure was increased to 60 psi (3102
mm Hg). After holding the mixture at 60 psi for 30 minutes, the
pressure was Blowly released. To accelerate polymerization, the
system was placed under a vacuum of 400 mm Hg for 75 minutes.
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The polymer was then extruded under a positive nitrogen pressure
and cut into chips. The chips were washed with hot water (90°C)
and dried in a tumble dryer. The relative viscosity measured
2.71. The amino group content measured 42 meq/kg, and the
carboxylic end group content measured 45 meqg/kg.

EXAMPLE 3

Preparation of Nylon Pellets Using a Prepackaged Fiber Precursor
Composition

The sealed container of Example 1 was opened. The fiber precur-
sor composition was added to 1800 g of water and 240 g of adipic
acid. The resulting mixture was charged into a 250-liter auto-
clave. The mixture in the autoclave was heated to 270°C in one
hour while the pressure was increased to 60 psil (3102 mm Hg).
After holding the mixture at 60 psl for 30 minutes, the pressure
was Slowly released. To accelerate polymerization, the system
was placed under a vacuum of 500 mm Hg for 45 minutes.

The polymer was then extruded under a positive nitrogen pressure-
and cut into chips. The chips were washed with hot water (90°C)
and dried in a tumble dryer. The relative viscosity measured
2.67. The amino group content measured 37 meg/kg, and the
carboxylic end group content measured 70 meq/kg.

EXAMPLE 4

Preparation of Solution-Dyed Nylon Fibers Using a Prepackaged
Fiber Precursor Composition

Samples of nylon-6 polymer from Exaﬁples 2 and 3, as well as,
commercially available nylon-6 polymer (ULTRAMID B nylon-6 avail-
able from BASF corporation of Mount Olive, NJ) were extruded us-
ing a small-scale extruder at 260-265°C. Opal Gray color concen-
trate was mixed with the nylon-6 polymer material, and fed to a
spinning machine through volumetric feeders. The extruded fila-
ments were cooled and solidified by a stream of quench air at
15°C. After the application of a spin finish, the yvarns were
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 about
2350 m/min. The final yarns formed from Examples 2 and 3 polymer
sanmples and the ULTRAMID B nylon-6 polymer had a yarn construc-
tion of 1288 denier/S58 filaments.



i0

15

2063/06293

13
EXAMPLE 5

Strength Retention Testing of Nylon Fibers Using an AATCC 16E
Test Method

Knitted fabric samples were produced by knitting fabrics using
the three types of yarns produced in Example 4. 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 from the fabric samples were measured af-
ter exposure to UV light according to AATCC 16E Test Method de-
scribed above.

The TAD-containing polymer fibers were found to have superior
strength retention properties when compared to fibers produced
from commercially avallable nylon-6 polymer (ULTRAMID B nylon-6).
The TAD-containing polymer fibers retained more than 85% of their
strength after 2125 KJ of exposure. However, the fibers produced
from ULTRAMID B nylon-6 oaly retained about 40% of their strength
after 2125 KJ of exposure.

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 conceive of alterations to, variations of,
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and equivalents to these embodiments. Accordingly, the scope of
the present invention should be assessed as that of the appended
claims and any equivalents thereto.
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Claims

What is claimed is:

1.

10.

A method of making a polymer, wherein the.method comprises:

packaging a polymer precursor composition in a sealable con-
tainer, wherein the polymer precursor composition comprises

two or more polymer-forming components;

transferring the polymer precursor composition from the sea-
lable container to a reaction vessel; and

polymerizing the polymer precursor composition.

The method of Claim 1, wherein the two or more polymer-for-
ming components comprise caprolactam and a light-stabllizing
compound.

The method of Claim 2, wherein the light-stabilizing compound
comprises 4-amino-2,2,6,6-tetramethylpiperidine.

The method of Claim 1, wherein the polymer precursor composi-
tion comprises a mixture of 1 part by welght of caprolactam
and 0.0015 parts by weight of 4-amino-2,2,6,6-tetramethylpi-
peridine.

The method of Claim 1, further comprising adding one or more
additional materials to the reaction vessel.

The method of Claim 5, wherein the one or more additional
materials comprise a polymerization initiator, a chain requ-
lator, or a combination thereof.

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

A method of making a fiber comprising extruding the polymer
made from the method of Claim 1.

A method of doing business, wherein the method comprises:
offering for sale a sealable container containing a polymer
precursor composition, wherein the polymer precursor composi-
tion comprises two or more polymer-forming components.

The method of Claim 9, wherein the two or more polymer-for-
ming components comprise caprolactam and a light-stabilizing
compound.
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11.

12.

13.

14.

15.

16.

17.

15
The method of Claim 10, wherein the 1iqht-stabiliiinq
compound comprises 4-amino-2,2,6,6-tetramethylpiperidine.

The method of Claim 9, wherein the polymer precursor composi-
tion comprises a mixture of 1 part by welght of caprolactam
and 0.0015 parts by weight of 4-amino-2,2,6,6-tetzamethylpl-
peridine.

The method of Claim 9, further comprising one or more of the
following steps: determining a desired ratio of the two or
more polymer-forming components; preparing a polymer precur-
sor composition comprising two or more polymer-forming compo-
nents; preparing a polymer precursor composition comprising
two or more polymer-forming components according to a custo-
mer‘s specifications; packaging the polymer precursor compo-
sition in a sealable container; advertising availability of
polymer precursor compositions; taking orders for polymer
precursor composition in person, over the phone, or over the
internet; selling the polymer precursor composition in a
sealable container; shipping the sealable contalner contai-
ning a polymer precursor composition; and delivering the
Sealable container containing a polymer precursor composition
to a customer.

The method of Claim 9, further comprising:

preparing the polymer precursor composition;

packaging the polymer precursor composition in a sealable
container; and

selling the packaged polymer precursor composition.

The method of Claim 14, further comprising:

determining a desireé ratio of the two or more polymer-for-
ming components; ’

advertising availability of the packaged polymer precursor
composition;

taking orders for the packaged polymer precursor composition
in person, by phone, or over the Internet; and

delivering the packaged polymer precursor composition to a
cugtomer.

An article of manufacture comprising a sealable container
containing a polymer precursor composition, wherein the poly-
mer precursor composition comprises two or more polymer-for-
ming components.

The article of Claim 16, wherein the sealable container com-
prises a plastic container.
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18.

19.

20.

16
The article of Clalm 16, wherein the two or more polymer-for-

ming components comprise caprolactam and a light-stabilizing
compound.

The article of Claim 16, wherein the light-stabilizing
compound comprises 4-amino-2,2,6,6-tetramethylpiperidine.

The article of Claim 16, wherein the polymer precursor compo-
sition comprises a mixture of 1 part by welight of caprolactam
and 0.0015 parts by weight of 4-amino-2,2,6,6-tetramethylpi-
peridine.
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Method of making a polymer from a polymer precursor composition
Abgtract of the Disclosure

A method of making a polymer is disclosed. The method includes
the following steps: packaging a polymer precursor composition in
a sealable container; transferring the polymer precursor composi-
tion from the sealable container to a reaction vessel; and poly-
merizing the polymer precursor composition.

A method of making a thermoformable article from a pre-packaged
polymer precursor composition is also disclosed. Further, a
method of doing business, which includes the step of offering for
Sale a sealable container containing a polymer precursor composi-
tion, is éisclosed.

In addition, articles of manufacture are disclosed. One article
includes a sealable container contalning a polymer precursor com-
position.
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Método para la obtencién de un polimero a partir de una

composicidén de precursor de polimero

Descripcién

El presente invento se refiere a un método para empacar una
composicién de precursor de polimero y un método para la
obtencién de un polimero a partir de una composicién de
precursor de polimero. El presente invento se refiere, ademds,
a composiciones de precursor polimero empacadas.

Ya han habido muchog 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
uno o mis componentes en la estructura del polimero, en donde
el uno o los varios componentes comprenden una proporcidn
estabilizante a la luz. Cuando la proporcidn 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 proporcidén de TAD estabilizante
frente a la luz, tal y como lo ensefian las patentes
estadounidenses Nos. 5,851,238; 6,136,433 y 6,150,496, todas
las cuales estén asignadas a la BASF Corporation, Mt. Olive,
N3, cuyo contenido entero estd incorporado en la presente por
referencia.
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Tipicamente, cuando se ha encontrado una combinacién de
componentes formadores de polimero que dé el polimero deseado,
entonces se usa esta comblnacién de componentes formadoresg de
polimero siempre de nuevo. Los componentes individuales
usados para la obtencién del polimero deseado se compran
Beparadamente y se mezclan y luego se saometen a una reaccidén
de polimerizacién. Sin embargo, este proceso convencional
tiene varias desventajas. Primero, existe es peligro
potencial de.perder bastante tiempo aplicando las técnicas de
ensayo y error, tratando de determinar la relacién apropiada
de los componentes individuales necesarios para obtener un
polimero con las propiedades Sptimas. Segundo, la necesidad
de pesar los componentes individuales y mezclarlos entre si
antes de su introduccién en una caldera de reaccién aumenta la
probabilidad de que el operador cometa un error, que puede ser
un pesado incorrecto de cualquiera de los componentes
individvales, una relacién molar incorrecta de los componentes
individuales entre si, una inconsistencia de la composicién
polimera de carga en carga y un polimero resultante gque no
corresponde al deseado.

El estado de la técnica necesita un método para reducir el
potencial de error por parte del operador en la produccidén del
polimero deseado. Lo qué también se necesita en el estado de
la técnica es un método para reducir la variabilidad del
producto final durante la produccién del polimero deseado.
Igualmente, se necesita un método convenliente para la
obtencién del polimero deseado, sin tener gue valerse del
proceso de ensayo y error que consuma tanto tiempo.
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El presente invento resuelve algunas de las dificultades y
problemas arriba discutidos por haber encontrado un método
para la obtencién de un polimero deseado, en donde una
composicidn de precursor de polimero se empaca de tal manera,
que el operador vierta la composicién de precursor de polimero
en la caldera de reaccidén gin tener que pesar los componentes
individuales. El método seqin la presente invencién es
aplicable para la obtencidén de cualquier polimero, que se
prepara a partir de dos o mds componentes formadores de
polimero.

Por tanto, la presente invencién se refiere a un método para
la obtencidén de un polimero, caracterizado porque el método
camprende empacar una composiciédn de precursor de polimero en
un recipiente sellable, transferir la composicidén de precursor
de polimero del recipiente sellable a la caldera de reaccidn,
y polimerizar la composicién de precursor de polimero. El
método permite que el operador vierta componentes formadores
de polimero premedidas en una caldera de reaccién para un
procedimiento discontinuo sin tener que pesar los componentes
individuales.

El presente invento se refiere, igualmente, a un método para
la obtencidén de un articulo termoconformable, cuyo método
comprende transferir una composicién de precursor de polimero
de un recipiente sellable a una caldera de reaccién,
polimerizar la composicidén de precursor de polimero y moldear
el polimero.

El presente invento se refiere, ademds, a un método de hacer

negocio, cuyo método comprende la etapa de ofrecer a la venta
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un recipiente sellable, que contiene una composicién de

precursor de polimero.

El presente invento se refiere, adicionalmente, a un articulo
de fabricacién, que comprende un recipiente sellable y una
composicién de precursor de prepolimero en el interior del

recipiente sellable.

Estos y otros objetos, efectos, caracteristicas y ventajas del
presente invento se pondrédn de relieve tras revisar la
descripcién detallada y las modalidades preferidas siguientes
y las reivindicaciones anexas.

Para hacer mds claros los principios del presente invento, se
presentard, en lo sucesivo, una descripcién detallada de
modalidades especi{ficas del invento y se usari un lenguaje
especifico para describirlas. Sin embargo, cabe destacar, que
este lenguaje especifico no debe entenderse camo limitacién
del &mbito del presente invento, sino gque éste abarcard las
alteraciones, modificaclones, equivalentes y otras
aplicaciones de los principios de la invencién discutidas, que
se presentan en caso normal al perito en el campo al qgue el

presente invento pertenece.

El presente invento se refiere a un método para la obtencién
de un polimero. El método segln la presente invenclén es
apropiado para la obtencién de cualquier polimero que se
compone de por lo menos dos companentes. El método de
obtencién del polimero comprende las etapas de empacer una
camposicién de precursor de polimerc en un recipiente

sellable, transferir la composicién de precursor de polimero
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del recipiente sellable a la caldera de reaccidén, y
polimerizar la composicidén de precursor de polimero.
Preferentemente, la composicién de precursor de polimero
comprende por lo mencs dos monémeros © componentes formadores

de polimero, que se polimerizan en presencia de un iniciador.

El término “"caldera de reaccién” en la forma usada en la
presente, incluye calderas que se usan en procedimientos
discontinuos, igual que calderas gque se usan en procedimientos
continuos. Por ejemplo, calderas de reaccién usadas para un
procedimiento discontinuo incluyen, pero no estén limitadas a,
tanques de mezcla hermetizables. Ademdés, las calderas de
reaccién usadas en procedimientos continuos incluyen, pero no
estédn limitadas a, unidades de mezcla que conducen en una
extrusionadora.

En una modalidad del presente invento, el método para la
obtencién de un polimero comprende, ademds, uno o dos de las
etapas siguientes: adicionar un iniciador de polimerizacién en
la caldera de reaccién; adicionar uno o més reguladores de
cadena en la caldera de reaccién; calentar la caldera de

reaccidén; y aplicar presién a la caldera de reaccién.

La presente invencidén se refiere también a un método para la
obtencién de un articulo termoconformable. El1 método para la
obtencién de un articulo termoconformable se puede aplicar
para la fabricacidén de cualquier articulo termoconformable,
incluyendo, sin estar limitado a, fibras, peliculas y
articulos moldeados. El método para la obtencidén de articulos
termoconformables comprende las etapas de transferir una

composicidén de precursor de polimero de un recipiente sellable
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a una caldera de reaccidn; polimerizar la composicidén de
precursor de polimero para dar un polimero; y moldear el
polimero. Procedimientos de moldeado apropiados incluyen, sin
estar limitados a, extrusién, pultrusién y colada en racimo.
Preferentemente, el articulo termoconfromable es una fibra o
una pelicula. Mis preferentemente, el articulo
termoconformable es una fibra.

El método de la presente invencién es especialmente iitil para
la obtencién de poliamidas estabilizadas a la luz y articulos
termoconformables moldeados a partir de las mismas.
Poliamidas estabilizadas a la luz apropiadas incluyen, sin
estar limitadas a, las poliamidas divulgadas en las patentes
estadounidenses Nos. 5,851,238; 6,136,433 y 6,150,496, todas
las cuales estén asignadas a la BASF Corporation, Mt. Olive,
NJ. y cuyo contenido entero estd incorporado en la presente
por referencia. Las poliamidas indicadas en las patentes
estadounidenses Nos. 5,851,238, 6,136,433 y 6,150,496 se
obtienen por polimerizacién de caprolactama en presencia de
agua, un regulador de cadena de 4cido carboxilico optativo y
un derivado de piperidlna inhibido. Cuando se prepara una
composicidn de precursor de polimero que comprende, por
ejemplo, una proporcién de caprolactama y un derivado de
piperidina inhibido, se pueden obtener las poliamidas segin
las patentes estadounidenses Nos. 5,851,238, 6,136,433 y
6,150,496 seqin la presente invencién.

En una modalidad del presente invento se fabrican poliamidas
estabilizadas frente a la luz y articulos de poliamida
estabilizadas a la luz, incluyendo fibras, usando una
composicidén de precursor de polimero. En esta modalidad el
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método para la obtencién de poliamidas estabilizadas a la luz
comprende las etapas de empacar una composicién de precursor
de polimero en un recipiente sellable, cuya composicién de
precursor de polimero comprende caprolactama y un derivado de
piperidina inhibido; transferir la composicidn de precursor de
polimero del recipiente sellable a una caldera de reaccién; y
polimerizar la composicién de precursor de polimero, formando
una poliamida. En una etapa de moldeo adicional, se preparan
fibras de poliamida estabilizadas a la luz por extrusién de la
pcliamida en fibras. Preferentemente, la composicién de
precursor de polimero comprende caprolactama y 4-amino-
2,2,6,6-tetrametilpiperidina (TAD).

Una ventaja del método seqin la presente invencién es la
pogsibilidad de medir la cantidad deseada de cada componente de
la composicién de precursor de polimero en un entorno
controlable. Se pueden tomar medidas de control de calidad
para determinar exactamente la camposicién de la mezcla de
precursor antes del empacado, en lugar de encontrar una
combinacién no apropiada de componentes en una caldera de
polimerizacién. Se pueden aplicar ensayos de muestras y
controles de proceso técnicos en linea para chequear y ajustar
la composicién de la mezcla de precursor de polimero al
producir grandes cantidades de mezcla de precursor antes del
empacado. Ademds, se pueden ofrecer al consumidor
combinaciones deseadas de componentes de precursor de polimero
con una composicidén uniforme, eliminando de este modo las
conjeturas dentro del método para la obtencién de un bolimero
superior. Por ejemplo, si se ha determinado, que una
composicién deseada para la obtencién de un polimero X

comprende 1 mol de Componente A y 0,5 moles de Componente B,
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entonces se puede preparar una composicidn de precursor de

polimero pre-empacada y ofrecerla asi al consumidor.

En una modalidad de la presente invencién, se ha determinado,
que una composicién deseada para la obtencldn de una poliamida
estabilizada a la luz debe comprender de unos 0,08 hasta unos
0.40% en peso de 4-amino-2,2,6, 6-tetrametilpiperidina (TAD) en
caprolactama, con respecto al pesc total de la mezcla de
caprolactama/TAD. Mas preferentemente, una composicién para
la obtencién de poliamida estabilizada a la luz comprende de
unos 0,10 hasta unos 0,30% en pesc de 4-amino-2,2,6,6-
tetrametilpiperidina (TAD) en caprolactama, con respecto al
peso total de la mezcla de caprolactama/TAD. AdGn mds
preferentemente, una composicién para la obtencidn de
poliamida estabilizada a la luz comprende 0,15 % en peso de 4-
amino-2,2,6,6-tetrametilpiperidina (TAD) en caprolactama, con
respecto al peso total de la mezcla de caprolactama/TAD. Por
tanto, una composicién de precursor de polimero deseada segin
la presente invencidén comprende caprolactama y TAD en una
relacién ponderal de 1:0,0015 (i.e., 1 kg de caprolactama
hasta 1,5 g de TAD).

Se hace constar, que la presente invencién es aplicable para
la obtencién de muchos polimeros y fibras polimeras, usando
una composicién de precursor de polimero previamente empacada.
Por ejemplo, en la obtencién de poliamida y fibras de
poliamida, una composicién de precursor de polimero
previamente empacada, apropiada puede comprender caprolactama
en combinacién con uno o mAs componentes estabilizantes a la
Juz. Componentes estabilizantes a la luz apropiados incluyen,

sin estar limitados a, aminag inhibidas, fosfitos inhibidos,
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fosfonitas inhibidas y fenoles inhibidos, asi como una
combinacién de los mismos. Aminas inhibidas apropiadas que
pueden ser usadas en la presente invencién incluyen, sin estar

limitadas a, las aminas con la estructura siguiente

Rl

R6 RB

R7 R9
R4

en donde R, representa -NRR,;

R, ¥ R, representan, independientemente, hidrdégeno o un grupo
alquilo con 1 a 7 dtamos de carbono;

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

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

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

Fosfitos inhibidos y fosfonitas inhibidas, que pueden ser
usados en la presente invencién incluyen, pero no estén
limitadas a, fosfitos inhibidos y fosfonitas inhibidas que se
venden bajo los nombres comerciales: IRGAFOS® 168, IRGAFOS®
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TNPP, y IRGAFOS® P-EPQ, todos los 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 (Térrytown. NY) .

Mezclas apropiadas, tales como las mezclas de fenoles
inhibidos y fosfitos inhibidos, que pueden ser usados en la
presente invencién incluyen, sin estar limitados a,
composiciones ¢omercializadas bajo los nombres comerciales:
TRGANOX® B215, IRGANOX® B225, IRGANOX® B561, IRGANOX® B900, y
IRGANOX® B1171, todos ellos disponibles de Ciba Specialty

Chemicals Corporation (Tarrytown, NY).

Ademés, una composicién de precursor de polimero pre-
empacada, apropiada para la preparacién de poliamida y fibras
de poliamida puede comprender caprolactama en combinacidén con
uno o mids componentes estabilizantes a la luz, as{i como uno o
mds reguladores de cadena. Se puede usar cualquier regulador
de cadena en combinacidén con la caprolactama y uno o mis
componentes estabilizantes a la luz, siempre que el regulador
de cadena no afecte negativamente a la composicidén de
precursor de polimero durante el almacenamiento y despacho del
producto. Por “afectar negativamente® se entiende que el
regulador de cadena no reaccione con ningunos de los

camponentes de precursor de polimero pre-empacados, y no
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inhiba la interaccién de los componentes de precursor de
poliamida pre-empacadas entre si. Reguladores de cadena
apropiados, que pueden ser pre-empacados con caprolactama y
uno o mAs componentes estabilizantes a la luz, incluyen, sin
estar limitados a, muchos de los reguladores de cadena
descritos en las patentes estadounidenses Nos. 5,851,238;
6,136,433 y 6,150,496, todos los cuales estén asignados a BASF
Corporation, Mt. Olive, NJ, y cuyo contenido total se

incorpora en la presente por referencia.

Regquladores de cadena apropiados para ser usados en la
composicién de precursor de polimero pre-empacadas segin la
presente invencidn incluyen, sin estar limitados a, 4cidos
monocarboxf{licos, dcidos dicarboxilicos, aminas, diaminas y
combinaciones de los mismos. Acidos monocarbox{licos
aproplados incluyes, sin estar limitados a, 4cido acético,
dcido propiénico y dcido benzoico. Acidos dicarboxilicos
apropiados incluyen, sin estar limitados a, dcidos
alcanodicarboxilicos con 4 a 10 dtomos de carbono,
especialmente, dcido adipico, 4cido azelaico, &cido sebdsico,
dcldo decanodicarboxilico y #&cido dodecanodioco; &cidos
cicloalcanodicarboxilicos con 5 a 8 4tomos de carbono,
especialmente, &cido ciclohexano-1,4-dicarboxilico; y 4cidos
benzodicarboxilicos, especialmente, Acido isoftdlico, &cido
tereftdlico y dcido naftalen-2,6-dicarboxilico. Aminas
apropiadas incluyen, s$in estar limitadas a, hexilamina,
ciclohexilamina, octilamina, bencilamina, y 2-feniletilamina.
Diaminas apropiadas incluyen, sin estar limitadas a,
alcanodiaminas con 2 a 18 &tomos de carbono, especialmente,
tetrametilen-diamina, hexametilen-diamina, y dodecan-diamina;

C,-C, cicloalcano-diaminas con 5 a B &tomos de carbono y aril-
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diaminas con 6 a 24 Atomos de carbono, especialmente para-
fenilen-diamina, meta-fenilen-diamina, meta-xililen-diamina, y
para-xililen;diamina. Preferentemente, el regulador de cadena
usado en la composicién de precursor de polimero pre-empacado
de la presente invencién comprende uno o més dcidos
dicarboxilicos y una o mids diaminas.

El regulador de cadena puede estar presente en la composicién
de precursor de polimero pre-empacada de la presente invencién
en una cantidad de 0 hasta unos 50 % en peso, con respecto al
peso total de la mezcla de composicién de precursor de
polimero. Preferentemente, el uno o méds reguladores de cadena
8e usan en una cantidad de unos 0,001 hasta unos 5,0 % en
peso, con respecto al peso total de la maezcla de composicidn
de precursor de polimero mixture. MAs preferentemenre, el uno
o mids reguladores de cadena se pueden usar en una cantidad de
unos 0,01 hasta unos 1,0 % en peso, con respecto al peso total
de la mezcla de composicién de precursor de polimero.

La composicién de precursor de polimeros pre-empacada de la
presente invencién puede ser empacada en un gran nimerc de
recipientes sellables. El término “reciplente sellable” en la
forma usada en la presente invencidn se refiere a un
recipiente de un s83lo uso o de uso miltiple, en donde el
recipiente de un sdlo uso se abre y se vacia toda la
composicién de precursor de polimero pre-empacada del
recipiente, mientras que el recipiente de usc miltiple se
abre, se vacia por lo mencs una parte de la composicién de
precursor de polimero pre-empacada del recipiente y se cierra
0 se resella el recipiente. Recipientes apropiados incluyen,

sin estar limitados a, recipientes metdlicos, recipientes

"
. -.-‘. N
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pldsticos, recipientes de papel o combinaciones de los mismos.
El tamafio del recipiente sellable puede variar en la forma
deseada. El recipiente sellable puede variar de tamafio de un
repiente pequefic de una libra hasta un recipiente grande como
un tanque o una cisterna de camién o vagén. Preferentemente,
el recipiente sellable es un recipiente de papel forrado con
pldstico. M4As preferentemente, el recipiente sellable es una
bolsa de papel forrada de polietileno gue contiene 55 libras
(25 kg) de composicién de precursor de polimero pre-empacada.

La composicién de precursor de polimero pre-empacada de la
presente invencién puede ser usada en cualquier método de
polimerizacién convencional. La composicién de precurgor de
polimero pre-empacada de la presente invencién elimina la
necesidad por parte de un coperador de pesar y combinar dos o
mis componentes formadores-de polimero durante un proceso de
polimerizacién. En lugar de eso, el operador transfiere una
cantidad deseada de la composicidén de precursor de polimero
pre-empacada a una caldera de reaccidn y luego combina uno o
mis materiales adicionales con la composicidén de precursor de
polimero preempacada. Materiales adicionales inyluyen, sin
estar limitados a, componentes, tales como iniciadores de
polimerizacidén y reguladores de cadena. En el caso de
poliamidas, una composicién de precursor de polimero pre-
empacada, que comprende caprolactama y una amina inhibida, se
puede transferir de un recipiente sellable a una caldera de
reaccién y combinar, luego, con los materiales adicionales,
incluyendo agua (p.ej. iniciador) y un regulador de cadena
optativo, como p.ej. Adcido carboxilico. Para una descripcién
completa de los métodos de polimerizacidén para la obtencidn de

poliamidas, ver patentes estadounidenses Nos. 5,851,238;
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6,136,433 y 6,150,496.

La presente invencién se refiere, ademds, a un método de hacer
negocio, cuyo método comprende la etapa de ofrecer a la venta
un recipiente sellable, que contiene una composicidén de
precursor de polimero gque comprende dos o mds componentes
formadores de polimero. El método de hacer negoclo puede
comprender una o mds etapas adicionales, tales como, la de
determinar una relacién deseada de dos o mds componentes
formadores de polimero; preparar una composicién de precursor
de polimero, que comprende dos o mids componentes formadores de
polimero; preparar una composicién de precursor de polimero,
que comprende dos o mds componentes formadores de polimero
segin las especificaciones de un cliente; empacar la
composicién de precursor de polimero en un recipiente
sellable; anunciar la disponibilidad de la especialidad de
composicién de precursor de polimero; recibir pedidos para la
especialidad de composicién de precursor de polimero
personalmente, por teléfono o por internet; vender la
composicién de precursor de polimero en un recipiente
sellable; expedir el recipiente sellable, que contiene una
composicién de precursor de polimero; y suministar el
recipiente selleble, que contiene una composicién de precursor
de polimero, a un cliente.

En una modalidad de la presente invencidn, el método de hacer
negocio comprende la etapa de ofrecer a la venta un reciplente
sellable, gue contiene una composicién de precursor de
polimero comprendiendo dos o méds componente formadores de
poliamida. Preferentemente, el método de hacer negocio
comprende la etapa de ofrecer a la venta un recipiente
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sellable, que contiene una composicién de precursor de
polimero comprendiendo caprolactama y un componente
estabilizante a la luz. Mis preferentemente, el método de
hacer negocio comprende la etapa de ofrecer a la venta un
recipiente sellable, que contiene una composicién de precursor
de polimero comprendiendo caprolactama y 4-amino-2,2,6,6-
tetrametilpiperidina (TAD). Aadn méds preferentemente, el
métodoc de hacer negocio comprende la etapa de ofrecer a la
venta un recipiente sellable, que contiene una composicién de
precursor de polimero comprendiendo unos 0,08 hasta unos 0,40%
en peso de 4-amino-2,2,6,6-tetrametilpiperidina (TAD) en
caprolactama, con respecto al peso total de la mezcla de
caprolactama/TAD. Alin mds preferentemente, el método de hacer
negocio comprende la etapa de ofrecer a la venta un recipiente
sellable, que contiene una composicién de precursor de
polimero comprendiendo unos 0,10 hasta unos 0,30% en peso de
4-amino-2,2,6,6-tetrametilpiperidina (TAD) en caprolactama,
con respecto al peso total de la mezcla de caprolactama/TAD.
Ain mis preferentemente, el método de hacer negocio comprende
la etapa de ofrecer a la venta un recipiente sellable, que
contiene una composicién de precursor de polimero
comprendiendo 0,15% en peso de 4-amino-2,2,6,6-
tetrametilpiperidina (TAD) en caprolactama, con respecto al
peso total de la mezcla de caprolactama/TAD,

La presente invencién se refiere, adicionalmente, a un
articulo de fabricacién, que comprende un recipiente sellable,
que contiene una composicién de precursor de polimero
comprendiendo dos o mds componente formadores de polimero. E1l1
recipiente sellable puede ser cualqQuier recipiente capaz de

almacenar la composicién de precursor de polimero.
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Recipientes apropiados pueden inclulr los reciplentes arriba

descritos.

En una modalidad de la presente invencién, el articulo de
fabricacién comprende un recipiente sellable, que contiene una
camposicién de precursor de polimero comprendiendo dos o mds
componentes formadores de poliamida. Preferentemente, el
articulo de fabricacién comprende un recipiente sellable, que
contiene una composicién de precursor de polimero
comprendiendoe caprolactama y un componente estabilizante a la
luz. Mis preférentemente, el articulo de fabricacién
comprende un recipiente sellable, que contiene una composicién
de precursor de polimero comprendiendo caprolactama y 4-amino-
2,2,6,6-tetrametilpiperidina (TAD). Adn mids preferentemente,
el articulo de fabricacién comprende un recipiente sellable,
que contiene una composicién de precursor de polimero
camprendiendo de unos 0,08 hasta unos 0,40 % en peso de 4-
amino-2,2,6, 6-tetrametilpiperidina (TAD) en caprolactama, con
respecto al peso total de la mezcla de caprolactama/TAD. Aun
méds preferentemente, el articulo de fabricacién comprende un
recipiente sellable, que contiene una composicién de precursor
de polimero comprendiendo de unos 0,10 hasta unos 0,30 % en
peso de 4-amino-2,2,6,6-tetrametilpiperidina (TAD) en
caprolactama, con respecto al pesc total de la mezcla de
caprolactama/TAD. AlUn méds preferentemente, el articulo de
fabricacién comprende un recipiente sellable, que contiene una
composicidén de precursor de polimero comprendiendo 0,15 % en
peso de 4-amino-2,2,6,6-tetrametilpiperidina (TAD) en
caprolactama, con respecto al pesoc total de la mezcla de
caprolactama/TAD,



17 ‘g‘b

4063/06293

La presente invencién est# ilustrada con més 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 descripcién pueden
ofrecerse al perito en la materia, sin apartarse del espiritu
de la presente invencién y/o el é&mbito de las reivindicaciones
adjuntas.

EJEMPLOS

Los siguientes métodos de ensayoc se usaron para determinar las
propiedades fisicas y quimicas de los articulos de polimero
producidas 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
mezcla de fenol-metanol (68:32). Esta solucién se tritura con
HCl 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 ml de alcohol bencilico a 180_ C. La
golucidn se tritura 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.
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Método en ensayo AATCC 16E para la estabilidad a la luz

El procedimiento aplicado para realizar el método de ensayo
AATCC 16E estd descrito en la presente. Muestras de un género
de las dimensiones: 2,75 pulgadas (6,99 cm) x 4.70 pulgadas
(11,94 cm) se cortan de un género tejido, con la dimensién més
larga de la muestra del género corriendo paralelamente a la
direccidén del género. Las muestras del tejido se fijan en un
portador de muestra con cubiertas delanteras y traseras para
producir un espécimen de ensayo. La cubierta delantera tiene
una abertura para asi producir un Area de exposicién del
género de 1,2 pulg. (3,05 ecm) x 1.2 pulg. (3,05 cm).

El espécimen de ensayo se expone a luz ultravioleta a 420 nm
de una méquina de arco de xenén, un Atlas Cil5 Xenon-Arc
WEATHER-O-METER®. La temperatura del panél negro se regula en
63 C, la temperatura del bambillo seco se regula en 43 C, y la
humedad se regula en un 30%. El espécimen de ensayo se expone
a un total de 2125 kJ de exposicién en cinco incrementos de
425 kJ respectivamente.

Ensayo de retencién de resistencia

El ensayo de retencidén de resistencia aplicado para determinar
la resistencia después de la exposicién a luz ultravioleta se
describe en la presente. Muestras del género se exponen a luz
ultravioleta en el método en ensayo AATCC 16E para la
estabilidad a la luz arriba descrita. Se mide la resistencia
de un hilo desenrcllado del tejido anterior antes de la
exposicién al igual Qque la resistencia del tejido después de
la exposicidén a le luz ultravioleta, valiéndose de una méquina
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de INSTRON™, modelo 4502. La retencién de resistencia se

determina a como se descibe a continuacidn:

(resist. del hilo después de expos. UV)
: x100

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

EJEMPLO 1

Obtencidén de una composicién de precursor de fibra de nylon

En un recipiente de mezcla de acero inoxidable de 100 galones
se introducen 300 kg de caprolactama y 450 g de 4-amino-
2,2,6,6-tetrametilpiperidina (TAD). Después de mezclar, se
reparte una mezcla de caprolactama/TAD, que contiene 0,15% en
peso de 4-amino-2,2,6,6-tetrametilpiperidina (TAD). en
tambores de 55 galones forrados de una pelicula de

polietileno. El recipiente es sellado.

EJEMPLO 2

Obtencién de pellets de nylon usando una composicidén de
precursor de fibra pre-empacada

Se abre el recipiente sellado del Ejemplo 1. Se agrega la
composicién de precursor de fibra a 1800 g de agua y 135 g de
é4cido propiénico. La mezcla resultante se introduce en un
autoclave de 250 litros. La mezcla en el autoclave se
calienta a 270 C dentro de una hora, aumentando la presién a
60 psi (3102 mm ge Hg). Después de mantener la presién a 60
psi por 30 minutos, se descomprime lentamente. Para acelerar

la polimerizacién, se somete el sistema a un vacio de 400 mm
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de Hg por 75 minutos.

A continuvacidn, se extrusiona el polimero bajo presién
positiva de nitrégeno y se corta en chips. Los chips se lavan
con agua caliente (90_C) y se secan en un secador de tambor.
La viscosidad relativa medida es de 2,71. El contenido en
grupos amino terminales asciende a 42 meqg/kg, y el contenido

en grupos carboxilicos terminales es de 45 meg/kg.
EJEMPLQ 3

Obtencién de pellets de nylon usando una composicién de

precursor defibra pre-empacada

Se abre el recipiente sellado del Ejemplo 1. Se agrega la
composicién de precursor de fibra a 1800 g de agua y 240 g de
4cido adipico. La mezcla resultante se introduce en un
autoclavg de 250 litros. La mezcla en el autoclave se
calienta a 270_C dentro de una hora, aumentando la presién a
60 psi (3102 mm ge Hg). Despuds de mantener la presién a 60
psi por 30 minutos, se descomprime lentamente. Para acelerar
la polimerizacién, se somete el sistema a un vacio de 500 mm

de Hg por 45 minutos.

A continuacién, se extrusiona el polimero bajo presién
positiva de nitrdégeno y se corta en chips. Los chips se lavan
con agua caliente (50 C) y se secan en un secador de tambor.
La viscosidad relativa medida es de 2,67. El contenido en
grupos amino terminales asciende a 317 meq/kg, y el contenido

en gupos carbox{ilicos terminales es de 70 meg/kg.
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EJEMPLO 4

Obtencién de fibras de nylon teflidas en solucién usando una
composicién de precursor de fibra

Muestras del polimero de nylon 6 de los Ejemplos 2 y 3, asi
como de polimero de nylon 6 comercial (nylon § ULTRAMID B

* disponible de la BASF corporation de Mount Olive, NJ) se
extrusionan, usando una extrusionadora de escala pequefia a
260-265_C. Se mezcla el material de nylon 6§ con concentrado
de colorante gris opalino y se introduce en una miguina de
hilatura por via de alimentadores volumétricos. Los
filamentos extrusionados se enfrian y se solidifican por medio
de una corriente de aire de enfriamiento a 15 C. Después de
aplicar un acabado de hilatura, se estiran los hilos a una
relacién de 3,3 y se texturan en un jet de textura a 215 C.

Se devanan los hilos con una velocidad del tren de estiraje de
unos 2350 m/min. Los hilos finales obtenidos de las muestras
de polimero de los Ejemplos 2 y 3 y y del polimero de nylon 6
de ULTRAMID B nilon tienen una construccién de hilo de 1288
denier/58 filamentos.

EXAMPLE 5

Ensayo de retencidén de resistencia de fibras de nylon usando
un método de ensayo de AATCC 16E

Se producen muestras de género de punto, tricotando géneros
con tres tipos de hilos producidos seqiin el Ejemplo 4. Se
preparan los géneros en una tricotosa, modelo 6-CK, fabricado
por L-R Machine Sales, Inc. (Chickamauga, GA), usando los
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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
seglin el método de ensayo de AATCC 16E arriba descrito.

Se encontrd, que las fibras que contienen polimero de TAD
presenten propiedades de retencidén de resistencia superiores,
en comparacidén con fibras producidas de un polimero de nylon 6
comercial (nylon 6 ULTRAMID B). Las fibras que contienen
polimero de TAD retienen méds del 85% de su resistencia después
de una exposicién de 2125 KJ. Sin embargo, las fibras
producidas a partir de nylon 6 de ULTRAMID B retienen aprox.
un 40% de su resistencia después de la exposicién de 2125 K.

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

1.

Un método para la obtencién de un polimero, cuyo método
comprende:

empacar una composicién de precursor de polimero en un
recipiente sellable, cuya composicién de precursor de
polimero comprende dos o miAs componentes formadores de
polimero:;

transferir la composicién de precursor de polimero del
recipiente sellable a una caldera de reaccidén; y

polimerizar la composicién de precursor de polimero.

El método segin la reivindicacién 1, en donde los dos o
mids componentes formadores de polimero comprenden
caprolactama y un compuesto estabilizante a la luz.

El método segln la reivindicacién 2, en donde el
compuesto estabilizante a la luz comprende 4-amino-

2,2,6,6-tetrametilpiperidina.

El método segin la reivindicacién 1, en donde la
composicidén de precursor de polimero camprende una mezcla
a partir de 1 parte en peso de caprolactama y 0,0015
partes en pesc de 4-amino-2,2,6,6-tetrametilpiperidina.

El método segin la reivindicacién 1, que comprende,
ademds, adicicnar uno o més materiales adicionales a la

caldera de reaccién.

El método segin la reivindicacién 5, en donde los uno o
mds materiales adicionales compranden un iniciador de
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10.

11,

l12.

polimerizacién, un regulador de cadena o0 una combinacién
de los mismos.

Un método para la obtencién de un articulo
termoconformable, que comprende moldear el polimero
obtenido segiin el método segiin la reivindicacidén 1.

Un método para la obtencién de una fibra, que comprende
extrusionar el polimero obtenido segin el método segin la

reivindicacién 1.

Un método para hacer negocio, cuyo método comprende:
ofrecer a la venta un recipiente sellable que contiene
una composicién de precursor de polimero, cuya
composicién de precursor de polimero comprende dos O mAs
componentes formadores de polimero.

El método seqin la reivindicacién 9, en donde los dos o
mAs componentes formadores de polimero comprenden
caprolactama y un compuesto estabilizante a la luz.

El método segin la reivindicacién 10, en donde el
compuesto estabilizante a la luz comprende 4-amino-
2,2,6,6-tetrametilpiperidina.

El método seqin la reivindicacién 9, en donde la
composicién de precursor de polimero comprende una mezcla
de 1 parte en peso de caprolactama y 0,0015 partes en

peso de 4-amino-2,2,6,6-tetrametilpiperidina.
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13. El método semin la reivindicacidén 9, que comprende,
ademds, una o mis de las etapas siguientes: determinar un
relacién deseada de los dos o mds componentes formadores
de polimero; preparar una composicién de precursor de
polimero comprendiendo dos o mAs componentes formadores
de polimero; preparar una composicién de precursor de
polimero comprendiendo dos o mAs componentes formadores
de polimero segin las especificaciones de un cliente;
empacar la composicién de precursor de polimero en un
recipiente sellable; anunciar la disponibilidad de la
composicién de precursor de polimeros; recibir pedidos de
una composicién de precursor de polimero personalmente,
por teléfono o por internet; vender la composicién de
precursor de polimero en un recipiente sellable;
despachar el recipiente sellable gque contiene una
composicién de precursor de polimero; y suminister el
recipiente sellable que contiene una composicién de

precursor de polimero a un cliente.

14. El método segun la reivindicacién 9, que comprende,
ademés ;
la preparacién de la composicidén de precursor de
polimero;
el empacado de la composicidén de precursor de polimero en
un recipiente sellable; y
la venta de la composicién de precursor de polimero
empacada.

15. El método segin la reivindicacién 14, que comprende,
ademés:
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16.

17.

18.

19.

20.

la determinacién de la relacidén deseada de los dos o mds
componentes formadores de polimero;

el anuncio de la disponibilidad de la camposicién de
precursor de polimero empacada;

la recepcién de pedidos de una composicién de precursor
de polimero personalmente, por teléfono o por intermet; y

el suministro de la composicidén de precursor de polimero

' empacada a un cliente.

Un articulo de fabricacién que comprende un recipiente
sellable que contiene una composicidén de precursor de
polimero, cuya composicién de precursor de polimero
comprende dos o mids componentes formadores de polimero.

El articulo seqiin la reivindicacién 16, en donde el
recipiente sellable comprende un recipiente de pléstico.

El articulo segin la reivindicacién 16, en el gque los dos
0 miAs componentes formadores de polimero comprenden
caprolactama y un compuesto estabilizante a la luz.

El articulo segqin la reivindicacién 16, en el que el
compuasto estabilizante a la luz comprende 4-amino-
2,2,6,6-tetrametilpiperidina.

El articulo seqin la reivindicacién 16, en el que la
camposicién de precursor de polimero comprende una mezcla
a partir de 1 parte en peso de caprolactama y 00,0015
partes en peso de 4-amino-2,2,6,6-tetrametilpiperidina.
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Método para la obtencién de un polimerc a partir de una

composicién de precursor de polimero

Resumen

Se describe un método para la cbtencién de un polimero. El
método incluye las etapas siguientes: empacar una composicién
de precursor de polimero en un recipiente sellable, transferir
la composicién de precursor de polimero del recipiente
sellable a una caldera de reaccidn, y polimerizar la

composicién de precursor de polimero.

Se describe también un método para la obtencidén de un articulo
termoconformable a partir de una composicién de precursor de
polimero. Ademds, se describe un método para hacer negocio,
que incluye la etapa de ofrecer a la venta un recipiente
sellable que contiene una composicién de precursor de
polimero.

Adicionalmente, se describen articulos de fabricacién. Un
articulo de fabricacién incluye un recipiente sellable gque

contiene una composicién de precursor de polimero.
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Reasoned statement under Article 35(2) with regard to novelty, inventive step r

industrial applicability; citations and explanations supporting such statement
1. Reference is made to the following document:
D3 =WO0O-A-9941297

2.1. Document D3, which is considered to represent the most relevant state of the art
discloses {claim 1, page 10, lines 28- 30) a method of making an inherently light-
and heat-stabilized polyamide by subjecting one or more polyamide-forming
monomers (e.g. caprolactame monomers) to a polymerization process in the
presence of a 4-amino-2,2,6,6- tetramethyt-piperidine compound in an amount of
0.01 to 0.70 weight percent based on the polyamide-forming monomers.
Furthermore, D3 discloses (page 12, lines 44-45, page 14, lines 1-5 and 36-39)
that chain-regulators, pigments and dyes may be added. Fibres, yams, carpets
and textile fabrics are produced from said light- and heat-stabilized polyamide
(page 14, lines 16-20).

2.2. The subject-matter of independent claims 1 and 8 differs from the disclosure of D3
in that the polymer precursor composition is packed in a sealable container.

3.1. The Applicant described In the description that the problem solved by the
aforementioned distinguishing feature is to reduce the potential for operator
errors, due to avoiding one weighting and mixing step.

3.2. There is no hint in the polyamide technology to use instant ready-to-use polymer
precursor mixtures.

3.3. Therefore, the subject-matter of independent claims 1 and 8, as well as of
dependent claims 2-7 and 9-11 meets the requirements of Article 33(3) PCT.

4. For all claims 1-11 industrial applicability is acknowledged.

5. The description has to be adapted to the new set of claims (Article 6 PCT).
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Claims

what is cla.imed- is:

1.

A method of making a polymer, whersin tha method ¢émprises:

packaging a polymer precursor composit tion in a sealable con-

tainer, wherein the polymer precursor c_t:mpositiqn conprisas

two or more polymer-forming components,[wherein the two or

more polymar-forming components .comprise caprolactam and a
light~stabilizing campound;|

cransferring the polymar precursor cunposil:ion from the sea- !
lable container to a reaction vessel; and

pcrlymerizing the polymer precursor cumpoution.

The method of Claim 1, wherein the light—ataiullizing ccu.pounr.l
comprisas 4-amino-2,2,6,6-tetramethylpipaeridine,

The method of Claim 1, wherein the polymer precursor composi-
tion comprises a mixtira of 1 part by weight of caprolactam
and .0.0015 parts by waight of 4-amino-2,2,6,6-tetramethylpi-
-peridina.

The method of Claim 1, further cpu'prising add:mg cne or more
additional materialas to the reaction vessel.

The method of Claim 4, wherain the one or more additional
materials comprise a polymerization initiator, a chain regu-
lator. oxr a cambination thereof.

A method of making a l:hermofo:m&bl'a article comprising sha-
ping the :gplyner made from the method of Claim 1.

A merhod of making a fiber comprising extruding the polymer
made from tha method of Claim 1.

An article of manufacture comprising a sealable container
containing a polymer precursor camosition, wherein the poly--
Mmer precursor composition .copprises two or more polymer-for-
ming cmonen:a_iﬁerun the two or more polymer—-forming com-
ponents. compr:.se caprolactam and a light-stabilizing
coampound,

The article of Claim 8, wherain the sealable container com—

prises a plastic container.
¥
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1s
The article of Claim 8, wherein the hghl:-sl:ab:u.lizmg :
compound comprises 4-amino-2,2.6, S—ter_raned':ylp;peridine.

The erticle of Claim 3, wherein the polymer précuraor conpo-

11.

5 sition comprises a mixture of 1 pa:t: by weight of caprolactan
and 0.0015 parts by waight of 4-amino-2, 2 6. G-t:el:ramath,ylpi—
peridine.
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PRELIMINAR INTERNACIONAL Soficltud internacional No. PCT/EP02/04596

V. Declaracién motivada segin el Articulo 35(2) en cuanto a la novedad, sl nivel inventivo y la
aplicacién Industrial; citas y explicaclones que apoyan esta declaracién,

1. Declaracion

Novedad (N) Reivindicaciones 1-11 Sl
Reivindicaciones NOC

Nivel Inventivo (NI) Relvindicaciones 1-11 8i
Relvindicaclones NO

Aplicacién Industrial (Al) Relvindicaciones 1-11 Sl
Reivindicaciones NO

2.  Citas y explicaciones (Regla 70.7)

Ver hoja separada

Formato PCT/ IPEA/ 408 (Recuadro V) jullo 1988)
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INFORME DE EXAMEN Solicitud Internaclonal No. PCT/EPG2/04596

PRELIMINAR INTERNACIONAL

Recuadro Suplementario
(Para ser usado cuando el espacio en alguno de los recuadros anteriores no es suficiente)

Re Punto V

Declaracién motlvada segin el Articulo 35(2) en cuanto a la novedad, el nivel inventivo y la
aplicaclén Industrial; citas y explicaclones que apoyan esta declaraclén.

1. Sa hace referencla al documento a continuacion:

D3 = WO-A-9941297

2.1. El documento D3, el cual es considerado que reprasenta al estado de arte mas relevante

revela (reivindicacion 1, pagira 10, renglones 28.30) un método para hacer una poliamida
inherentements estabilizada con luz y calor sometiendo uno 0 mas mondémeros que
forman poliamidas (por ejemplo, mondtmeros de caprolactama) a un proceso de
polimerizacién en presencla de un compuesto de 4-amino-2,2,6,8-tetrametilo-piperidina
enh una cantidad de 0.01 a 0.70 porcentaje en peso con base en los monémeros que
forman poliamidas.
Ademas, el documento D3 revela (pagina 12, renglones 44-45, pagina 14, renglones 1-5y
36-39) que reguladores, pigmentos y tintes de cadena pueden ser adiclonados. Fibras,
hilos, tapetes y telas para textiles son producidos de dicha poliamida establlizada con luz
y calor (pagina 14, renglones 16-20).

2.2 La materia objeto de las reivindicaciones independientes 1 y 8 difieren de lo revelado en
el documento D3 en que la composicién precursora de polimero estd empacada en un
contenedor sellable.

3.1. El Solicitante describié en la memoria descriptiva que el problema resuelto por la
caracterfstica distintiva anteriormente mencionada es el reducir el potenclal de errores de
operacién, a manera de evitar un paso de pssaje y mezcla.

3.2 No hay ninguna indicacién en la tecnologla de poliamidas de utilizar mezclas precursoras
instantdneas de polimero listas para usar.

3.3. Por lo tanto, la materia objeto de las reivindicaciones independientes 1 y 8, asl como de
las reivindicaclones dependientes 2 — 7 y 9 — 11 cumplen con los requerimientos del
articulo 33(3) del PCT.

4, Para todas las relvindicaciones 1 — 11 se reconoce la aplicabilidad industrial.

5. La memoria descriptiva tiene que ser adaptada al nuevo capitulo reivindicatorio (articulo 6
del PCT).

Formato PCT/Hoja Separade/409 (Hoja 1) (EPO — abrll 1887)
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Reivindicaclones
Lo que se reivindica es:
1. Un método para la obtencién de un polimero, cuyo método

comprende:

empacar una composicion de precursor de polimero en un recipiente sellable,
cuya composicidn de precursor de polimero comprende dos 0 mas componentes
formadores de polimero, en donde los dos 0 mas componentes formadores de
polimero que comprende caprolactama y un compuesto estabilizante a la luz;
transferir la composicién de precursor de polimero del recipiente sellable a una
caldera de reaccién; y polimearizar la cémposicibn de precursor de polimero.

2. El método segin la reivindicacién 1, en donde el compuesto
estabilizante a la luz comprende 4-amino-2,2,6,6-tetrametilpiperidina.

3. El método segun la reivindicaciébn 1, en donde la composicién de
precursor de polfmero comprende una mezcla a partir de 1 parte en peso de
caprolactama y 0,0015 partes en peso de 4-amino-2,2,6,6-tetrametilpiperidina.

. 4, El método segln la reivindicacién 1, que comprende, ademas,

adicionar uno 0 mas materiales adicionales a la caldera de reaccion.

5. El método de la reivindicacién 4, en donde los uno 0 mas materiales
adicionales comprenden un iniciador de polimerizacién, un regulador de cadena o
una combinacion de los mismos.
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6. Un método para la obtencién de un articulo termoconfortable, que

comprende moldear el polimero obtenido segin el método segin la reivindicacion
1.

7. Un método para la obtencién de una fibra que comprende
extrusionar el polimero obtenido segtin el método seglin la reivindicacion 1.

8. Un articulo de fabricacién que comprende un recipiente seliable que
contiene una composicién de precursor de polfmero, cuya composicién de
precursor de polimero comprende dos o mas componentes formadores de
polimero, en donde dos o méas componentes formadores de polimero
comprenden caprolactama y un compuesto estabilizante a la luz.

9. El articulo segdn la reivindicacion 8, en donde el recipiente sellable
comprende un recipiente de pléstico.

10. El articulo segin la reivindicacién 8, en el que la compaosicién de
precursor de polimero comprende una mezcla a partir de 1 pafte en peso de
caprolactama y 0,0015 partes en peso de 4-amino-2,2,8,6-tetrametilpiperidina.

COLO 05440 841003 0
DLWID000117/WPCL5440
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Industria y Comercio

SUPERINTENDENCIA

2020
Bogota, D.C.,
ST

Doctor{a): Oficlo N°
EMILIO FERRERO

Apoderado
BASF CORPORATION
ASUNTO: Radicacién N° 04 - 00491

Solicitud internacional PCT/EP02/04598
Fecha iniclo fase nacional 06/01/2004

Trédmite 011
Evento 379
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la
Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de

Cooperacion en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

0 La solicitud no contiene la copla del documento en que consta la ceslén del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k) Decisidn
486).

En cumplimiento de lo dispuesto por ol articulo 39 de la Decisién 486, se le requiere
para que dentro del término de dos meses siguientes a la fecha de notificacion del
presente oficio, complete los requisitos anteriormente enunciados. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perderd su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capftulo quinto del titulo primero de rcular Unica N° 10 de 2001.

ALIX CARM CESPEDES DE VERGEL
de Nuevas Creaciones.

El anterior raquerlmlenl:o fue nofificado por fijacin en lista de
fecha, a0 ABR 2004
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