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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE SIGNOS DISTINTIVOS

E. S. D.

Ref.: Expediente No. 04-056.932
Fase Nacional Solicitud PCT No. PCT/EP02/14371.

Titulo: ADICION DE INICIADORES ORGANICOS DURANTE LA CAIDA DE PRESION
EN LA POLIMERIZACION DE MONOMEROS DE CLORURO DE VINILO.

Solicitante:  Akzo Nobel N.V.

Dario Cardenas Navas, identificado como aparece al ple de mi firma, atentamente me
dirijo a ese Despacho dando respuesta al Oficio No. 6437 de fecha 9 de Julio de 2004 en
relacién con el asunto de la referencia,

De acuerdo con lo solidtado me permito anexar copla auténtica y debldamente legalizada
del documento en donde consta la cesién del derecho de la patente del inventor al
solicitante junto con la Traduccién Oficlal correspondiente,

Iguaimente, pese a no haber sldo solicitadas por la Oficina de Patentes, y a manera de
informacién adjunto a la presente copia de los documentos de prioridad de las siguientes
patentes:

- Patente Europea No. 02077.471.7 de fecha 18 de Junio de 2002.
- Patente de los Estados Unidos No. 60/342.434 de fecha 21 de Diciembre de
2001.

Hablendo dado cumplimiento a los requerimientos incluidos en el Oficio No. 06437 de
Juiljo de 2004 atentamente solicito a ese Despacho proceda con la publicacion
e patente en referencla.

rdefias Navas.
c.c. 17.066.629 de Bogota
t.p. 1.250 Minjusticia

jag/comespo/sian. patentes.additionaforganicinitiators.doc
f. p-263
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ASSIGNMENT

Between the undersigned, MEULENBRUGGE, Lambertus a Dutch citizen
domiciled at De Gemeint 11, NL-6931 HZ Westervoort, The Netherlands ;

' VANDUFFEL, Koen, Antoon, Kornelis a Belgian citizen domiciled at Stevinhof

18, NL-7424 AH Deventer, The Netherlands ; and WESTMIJZE, Hans a Dutch
citizen domiciled at Burg. Boreellaan 1 NL-7437 BB Bathmen, The Netherlands,
henceforth the Assignor, and SCHALKWIJK, Pieter Cornelis and VAN DEURSEN,
Petrus Hubertus, acting in their capacity of Holders of Proxy of Akzo Nobel N.V,, a

" company legally constituted and in existence in accordance to the laws of The

Netherlands, and domiciled at Velperweg 76, NL-6824 BM Arnhem, The
Netherlands, henceforth the Assignee and,

A. Whereas the Assignee has applied for registration before the Colombian Patent
Office, the National Phase of the following PCT patent application:

Title of the invention ’ File No. FilinE date

ADDITION OF ORGANIC INITIATORS
DURING THE PRESSSURE DROP IN VINYL
CHLORIDE MONOMER POLYMERIZATION

REACTIONS

B. Whereas the Assignors are the inventors of the invention which is the object of
the above-mentioned patent application.

C. Whereas the Assignee is interested in obtaining the assignment of the above-
mentioned patent invention, and the Assignors are interested in assigning it to
the Assignee.

The following agreement has been entered:
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The undersigned, m¥ n)éﬂlﬂr{w

civil-law notary, residing at Arnherr;

the Netherlands, cartifles the above o
genuinea signatur .

'HI") .-,‘- “-’l“- M;ﬂ

gned dt Arnhem, is 13U day of

12204,
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1. Country : The Netherlands S R __};-"
2. This public document

has been signed by : M. Schellingerhout
3. acting in the capacity of : Civil law notary

4. bears the seal/stamp of : Mr. M. Schellingerhout
* Notaris te Arnhem *

CERTIFIED

5. at Amhem, 6. at the 27 July 2004

7. by the registrar of the court
( ARRONDISSEMENTSRECHTBANK)

8. no. 04/654

10. Signature: J.M.C. van den -:{3 - W
1
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Third: This assignment shall inure to and be binding on the parties, and their
subsidiaries, affiliates, successors, assignees, and licenses, if any.

Signed on the day of of 2.004, by

MEULENBRUGGE Lambertus @h&ﬂm

VANDUFFEL, Koen, Antoon, Kornelis

Ji-

VAN DEURSEN, Petrus Hubertus
(Holder of Proxy)
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File number: 09007809 Page 00001 Limited extract

English translation of an extract from the commercial register of the
Chamber of Commerce and Industries for Centraal Gelderland

Legal person:
Legal form :Naamloze Vennootschap (Public Limited ...... .
Liability Company) ....eecevevnccsnnnvcanercnas

Name :AKZO Nobel N.V. ..... sensesrrentnuaan ce s es e
Statutory seat AYTNEM ....ciciiee it e et s e s et a et
Incorporation deed :08-05-1911 .....evicnencnnanosacnnscaranaannana
Deed of latest amendment of

articles :02-07-2001 ......c0004 eceeevrr vt T e . .
Authorized capital :EUR 1.600.019.200,00 .....ccuus Cresescasass .
Issued capital tEUR 572.313.720,00 ..c.vvcrverrvrncennmnnnansnea
Paid up capital tBUR 572.313.720,00 ...cicuceenerrornornnnnnssanss
There are different classes

of shares :Congult the commercial register file ......... .
Other information :8ee Dutch extract ........ cesassserrersarrannen
Undertaking:
Tradename (s) tAKZO Nobel N.V. c.iciiveenesonasresancensorannsa
Addressa :Velperweg 76, 6824BM Arnhem ........cvevaveansee
Mailing addreas tPostbus 9300, 6B00SB Arnhem ........cooveseeens.
Telephone number :026-3664433 .,.......... teersaresenessas s e nny .
Date of eatablishment :08-05-1911 ....... cesenrasaan et ress et aas it onn
Description of bhusiness

conducted tSee Dutch exXtract ........ceetrvecccenaannannnss
Employees ¢ B E s Es e NS s st veanaan e

Director{s) :

Name :van der Meer, Rudolf Marinus Jacob ............
Date and place of birth :27-01-1945, 'B-Gravenhage .........coeccvennnns
Address :Burgemeester v d Feltzln 13, 8162MA Epe .......
Date of entry into office :D1-05-1993 ......ciirverennan
Title :Lid raad van bestuur ........
Powers :Authorised jointly (with Jad

articles) ........... -
Date of (present) represen- ot

tative authority :01-05-1993 ......] %
Name :Stromgvist, Dag Eria . 4

05-07-2004 Page 00002 follows. %

HOOFDKANTOOR

KRONENBURGSINGEL 525

POSTBUS 9292, 6BOD XZ ARNNEM

7 (026) 353 B8 88 5
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¥ .. KAMER VAN KOOPHANDEL )
CENTRAAL GELDERLAND
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Page 00002 Limited extract

Date and place of birth
Address

Date of entry into office
Title

Powers

Date of (present) represen-
tative authority

Name
Date and place of birth

Address

Date of entry into office
Title
Powers

Date of (present) represen-
tative authority

Name

Date and place of birth
Address

Date of entry into office
Title

Powers

Date of (present) represen-
tative authority

Name

Date and place of birth
Address

Date of entry into office
Title

Powers

Date of (present) represen-
tative authority

----------------------------

Authorized signatory(signatories):

05-07-2004

:22-01-1942, Skeppsholm,

:01-07-2000
:Lid raad van bestuur ......

Sweden ........cc00000.
:Wisseloordlaan 10, 1217CS Hilversum

t:Authorised jointly (with other directors, seé

articles)

:01-07-2000

:Wilderbeek, Antonius Theodorus Maria

:21-01-1950, Utrecht
:Coggine Lane 11, 07052 West
United States of America ..
t01-07-2002 ... ceean
:Lid raad van bestuur

Orange New Jersey,

tAuthorised jointly (with other directors, see .

articles)

:01-07-2002

tWijers, Gerardus Johannes .
:11-01-1951, Oostburg ......

:Wilhelminapark 7, 3581NB Utrech

:01-10-2002
:Voorzitter Raad van Bestuur

tAuthorised jointly (with other directors,

articles)

:01-10-2002

:Frohn, Robert Jozef
:12-03-1960, Nijmegen

:Beekhuizenseweg 65, 6881AE Velp Gld

:01-05-2004

NOOFDKANTODR

KRONENSURGSINGEL 525

POSTAUS 9292, 6800 KT ARNHEM G
T (026) 353 88 DO
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N_.  KAMER VAN KOOPHANDEL D

CENTRAAL GELDERLAND

File number: 09007809 Page 00003 Limited extract
Date and place of birth :03-08-1950, Utrecht .....ccvvvvecanan Ceeescaea
Address :Zoutmanlaan 5, 6881GM Velp Gld ...... Cretvenean
Function and entry into

office : :Holder of power of attorney for signature, ....

01-07-19B6 .....v..ccuccnnseons Ceessamcaaes .

Title . :0ctrooigevolmachtigde tevens Procuratiehouder b
Powers :Restricted power of attorney ........ e erenana
Commencement (present)

power of attorney :01-07-1999 ..... Cressesaccrenrranner s aann ana .
Name :van Deursen, Petrus Hubertus ........ resaananaa
Date and place of birth :01-11-1949, Balikpapan, Indonegia .............
Address :Kraijesteijnlaan 19, 6891EA Rozendaal .........
Date of entry into office t01-07-1999 .....ccincecrsnsnncoananns cemsee e
Title :Octrooigevolmachtigde .......... 00t innennn-
Powers :Restricted power of attorney ........ et im e
Commencement (present)

power of attorney :01-07-1999 ....... . i ettt ananas e s rasanna

Isgued by the chamber of commerce

Arnhem, 05-07-2004
For extract

\ . \
Mw. \J.H.M. Glaap

NOOFOKANTOOR

KRONEMBURGSINGEL 525
POSTBUS 9292, 6BOD XX ARNHEM
r (026) 353 88 &8




The English translation of the “Description of Business conducted" Is:

The establishment and axploitation of industrial companies, the trade in industrial
products, the participation In other companles and all activities related thereto.
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N_. KAMER VAN KOOPHANDEL -
CENTRAAL GELDERLAND

Dossiernummer: 09007809 Blad 00001 Beperkt ujttrekgel

Uittreksel uit het handelsregister van de Kamer van Koophandel en Fabrieken
voor Centraal Gelderland

Rechtepersoon:
Rechtasvorm :Naamloze vennootBChap .....citiiccvnneoonneenas
Naam tAKZO Nobel N.V. ......ccctecsstsssnnronncscranan
Statutaire zetel tAYTINEM .....vveeerrnrnvsrrrrsrrnonnnnnnanonaans
Akte van oprichting 10B-05-1911 ......cuiceernnanannnanasnsnnrsasnens
Akte laatste statuten-
wijziging 102-07-2001 .....vvierencnscaastonnnsennsnnnsnna
Maatschappellijk kapitaal :EUR 1.600.019.200,00 .. ....ccvnuenns srsansiaann
Geplaatst kapitaal :EUR 572.313.720,00 ........... trersrenaanaaaa
Gestort kapitaal tEUR 572.313.720,00 ....cctvneeresnnansaccccnnns
Er zijn verschillende scor-
ten aandelen :Raadpleeq het handelsregisterdossier ..........
Ondexrpeming:
Handelsna{(a)m{en) tAKZO Nobel N.V. ... .....cvevenrsrnnssssancnsscnsae
Adres :Velperweg 76, 6824BM Arnhem .........vo0ecceunss
Correspondentieadres :Postbus 9300, 6B00SB Arnhem .......ccotcnreeees
Telefoconnummer t026-3664433 ... ... ...ttt sttt
Datum vestiging t08-05-1911 ....vcicerennssanearnnonnsrssonncannnna
Bedrijfeomechrijving :De oprichting en exploltatle van industriéle ..
bedrijven, de handel in industriéle produkten,
het deelnemen in andere vennootschappen en alle
werkzaamheden die met een en ander in verband .
BLAAN. ...v.verisaerssnscsanvnosnatnsasonsaanssss
Werkzame personen 1

Bestuurder (s) :

Naam :van der Meer, Rudolf Marinus Jacob .,..........
Geboortedatum en -plaats :27-01-1945, 's-Gravenhage ...... L Y
Adres :Burgemeester v d Feltzln 13,,:' .......
Infunctietreding :01-05-1993 ............. i e T
Titel :Lid raad van bestuypge®™, ﬁa,~ N I
Bevoegdheid :Gezamenlijk bevoeffawTHE

zie statuten) ...
Aanvang (huidige) vertegen- %
woordigingsbevoegdheid :01-05-1993 ........ h. .

05-07-2004 Blad 00002 volgt.

HOOFDKANTOOR

KRONENDURGSINGEL 525
POSTBUS 9292, 6B00 KT ARNHEM

r{026) 353 88 88 q‘
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%_‘, KAMER VAN KOOPHANDEL 3

I_CENTRAAL GELDERLAND
Dosgiernummer: 09007809 Blad 00002 Beperkt uittreksgsel
Naam ' :Stromgvist, Dag Bric .......civiiuccncennenscan,
Geboortedatum en -plaats :22-01-1942, Skeppsholm, Zweden .........cc0-.c..
Adres :Wisseloordlaan 10, 1217CS Hilversum ...........
Infunctietreding t01-07-2000 ....ccvvervvevinosansnnrsoansscnsnns
Titel :Lid raad van bestuur ........ . ittt ittt anan
Bevoegdheid :Gezamenlijk bevoegd (met andere bestuurders, ..
zie statuten) ........vc vevevcernanas ceaneaen.
Aanvang (huidige) vertegen-
woordigingsbevoegdheid t01-07-2000 ....cerencrnencnnensnannonancaaanaans
Naam :Wilderbeek, Antonius Theodorus Maria ..........
Geboortedatum en -plaats :21-01-1950, Utrecht .....ccceeccenvenncacacaaans
Adres :Coggine Lane 11, 07052 West Orange New Jersey,
Ver., Staten van Amerika ....:.cerervevvanonnnans
Infunctietreding t01-07-2002 ......icaitnncnnanr oo nntannna
Titel tLid raad van bestuur ........ccvevrrevsonnnnnse
Bevoegdheid :Gezamenlijk bevoegd (met andere bestuurders, ..
zie statuten) ... .... ... ..ttt ettt
Aanvang (huidige) vertegen-
woordigingsbevoegdheid t01-07-2002 .....iiiiiicicire e n s
Naam :Wijers, Gerardus JOhANNEB ....civevencvonnaanys
Geboortedatum en -plaats £11-01-1951, OOBLDUXG ...vivevrvocnnsnanonancnss
Adres :Wilhelminapark 7, 3581NB Utrecht ..............
Infunctietreding t01-10-2002 ,.......ccciciiicncrnrernnsnnananensesn
Titel tVoorzitter Raad van BeBEUUL ......uveeceaanonns
Bevoegdheid :Gezamenlijk bevoegd (met andere bestuurders, ..
zie gtatuten) ...... ittt ier i re s aa e
Aanvang (huidige) vertegen-
woordigingsbevoegdheid t01-10-2002 ......iiieianvencnanraanrnnarnaananns
Naam tFrohn, Robert Jozef ..........cccervmesnnnanncss
Geboortedatum en -plaats t12-03-1960, Nijmegen ........vvvevenvoanncnnas.
Adres :Beekhuizenseweg 65, 6B881AE Velp Gld ...........
Infunctietreding 101-05-2004 .. ...ttt ntiotcnncannnnnnnnannanns
Titel :Lid raad van bestuur ....... et t e grrasaranaas
Bevoegdheid :Gezamenlijk bevoegd (met ander%r,

zie statuten)
Aanvang (huidige) vertegen- i
woordigingsbevoegdheid :01-05-2004 ...... et A

Gevolmachtigde (n) :

05-07-2004 Blad 00003 volgt.

NOOFDRKANTOOR

KRONENBURGSINGEL 525
POSTBUS 9292, 680D XX ARNMEM
r (026) 353 88 88 (0
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Y_L - KAMER VAN KOOPHANDEL )
, CENTRAAL GELDERLAND

Dossiernummer: 09007809 Blad 00003 Beperkt uittreksel

Naam :Schalkwijk, Pieter Cornelis ............ reresas
Geboortedatum en -plaats :03-08-1950, Utrecht .....ccvceenvensras seesareaes
Adres :Zoutmanlaan 5, 68B1GM Velp Gld ....... crrrreras
Functie en infunctietreding :Procuratiehouder, 01-07-1986 ....... Aenasesacas
Titel :Octrooigevolmachtigde tevens Procuratiehouder b
Bevoegdheid :Beperkte volmacht ...........c00ccnvnnne teaaena
Aanvang (huidige) volmacht :01-07-1999 ......... Gt etasacnannannes Ceereeennas
Naam :van Deursen, Petrus Hubertus .........ccveeeees
Geboortedatum en -plaats :01-11-1949, Balikpapan, Indonesié .............
Adresa :Kraijesteijnlaan 19, 6891EBA Rozendaal .........
Infunctietreding :01-07-1999 ....ii ittt ittt i ctr e ccre e s e
Titel :Octrooigevolmachtigde ..........cvcerrieverenenns
Bevoegdheid :Beperkte volmacht ........cocvveeans Ceerranasan
Aanvang {(huidige) volmacht :01-07-1999 ... .. ...¢:..creerenessnacernrncannsas

Alleen geldig indien door de kamer voorzien van een ondertekening.

Arnhem, 05-07-2004

Voor uittreksel

HOOFDKANTOOR
KRONENBURGSINGEL 525
POSTBUS 9292, 680D KZ ARNHEM

r (026) 353 88 a8 ll




The undersigned, jwh W
civil-law notary, rnsldlng at Arnham,

the Nethgriands, certifies the sbove
signaturp to be the genuine signature of

L.
iGned afgmham. this 'Z?ullny of

_laoh.

i o - APOSTILLE

. "_"; R {Convention de la Haye de § octobre 1961)

1. Country : The Netherlands

2. This public document
has been signed by : M. Schellingerhout

3. acting in the capacity of : Civil law notary

4, bears the seal/stamp of : Mr. M. Schellingerhout
* Notaris te Amhem *

CERTIFIED
5. at Amhem, 6. at the 27 July 2004
il
7. by the registrar of the court . \50& ;
ARRONDISSEMENTSRECHTBANK S o 'ﬂl‘ﬂi
( ) “o‘;\m}ﬂh”ﬂ“ﬂ‘“ i
8. no. 04/654 f"’”"ﬂ w
5 “ '
9.8 f”' NS w:,,r‘}\ 10. Signature: J.M.C. van dssrBorg: fﬁgamut- ;
-"f AN ) 15 7: ¥ 712
f( g 5%3':,% “5‘3\- }Q\D ' w@uﬂ"‘
A 4;" }-‘ &l " of ‘ﬁ"‘ L O
\ B %, ohs
‘.1!1 2 ;/.'. ﬁ
\\'\‘:a.'-" eRE" “
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Traduccién oficial no. 369/04 del holandés al espafiol por Sylvia E van Uden, traductora

oficial

CAMARA DE COMERCIO DE CENTRAAL GELDERLAND

Niimero del archivo: 09007800 Péagina 00001 Certificado limitado
Gertificado de la Cémara de Comercio y Fébricas de Central Gelderiand

Persona juridical

Forma juridica : Socledad anénima

Nombre : AKZO Nobei N.V.

Domicilio estatutario : Amhem

Escritura de Constitucion : 08-05-1911

Acta uitima modificacién estatutaria  : 02-07-2001

Capital social - EUR 1.600.010.200,00

Capital auscrito : EUR 572.313.720,00

Capital dessmbolsado : EUR §72.313.720,00

Hay diferentes clases de acciones : Consulte el expedients del certificado
mercantil

Empresa:

Ra2dn{es) Social{es) : AKZO Nobel N.V.

Direccién : Velperweg 76, 6824BM Amhem

Direccién de cormespondencia : Apartado Asreo 9300, 6800 SB
Amhem

Teléfono : 026-3664433

Fecha de constitucion : 08-05-1911

Descripcién de la empresa

: La creacidn y explotacion de
empresas industriales, el comercio de
productos industriales, la participaciéon
en ofras sociedades y todas las
labores relacionadas al respecio.

[CD

Personas laborando :0
Este certificado incluye una seleccitn de funcionarics inscritos. ffpgg
“N ’
Directivo(e): 50\".
P‘”‘\ ,.'.-" ,r.f .

Nombre : van der LW
Fecha y lugar de nacimiento 27-01-1 qya r ,n:‘,"f-m":*r X
Direccion » 3, 540+ m_ﬁo“f \

e T e
Inicio cargo 01-05-1993 ,ﬁo‘g\;» Ak
Titulo : Miembro de la Ju fay

BYLYIA K. VAN U
snaDJCICAE LITERE
ormciad .~
RESOLUCION No, 1118
MINJUSTICIA 1998

'3



|6Y

Competencia : Competencia conjunta (con otros
directivos, ver estatutos)
Inicio poder de representacion (actual) : 01-05-1993

05-07-2004 Péagina 00002 sigue

NGmero del archivo: 09007609 Pégina 00002 Certificado limitado

Nombre :Stromqvist, Dag Eric

Fecha y lugar de nacimiento : 22-01-1642, Skeppshoim, Suecia

Direcclon : Wisseloordlaan 10, 1217CS Hilversum

Inicio cargo : 01-07-2000

Tiulo : Miembro junta directiva

Competencia : Competsncia conjunta (con otros
directivos, ver astatutos)

Inicio poder de representacion (actuaf) : 01-07-2000

Nombre : Wilderbeek, Antonius Theodorus
Maria

Fecha y lugar de nacimiento : 21-01-1850, Utrecht

Direccion : Coggins Lane 11, 07052 West Orange
New Jersey, Estados Unidos

inicio cargo : 01-07-2002

Tlulo : Miembro de la Junta Directiva

Competencia : Competencia conjunta (con otros

directivos, ver estatutos)
Inicio poder de representacion (actual) : 01-07-2002

Nombre : Wijers, Gerardus Johannes

Fecha y lugar de nacimiento : 11-01-1851, Oostburg

Direccién : Wilhelminapark 7, 3581NB Utrecht

Inicio cargo : 01-10-2002

Thulo : Presidents de la Junta Directiva #
Competencia C:ompetanc:uat:u:m]unia(t:l:notms_,-;«lr ol

directivas, ver estatutos) .
inicio poder de representacion (actual) : 01-10-2002 P

Nombre : Frohn, Robert Joz
Fecha y lugar de nacimiento : 12-03-1860, Nijmege
Direccién : Beakhuizenseweg 6%

Gid
Inicio cargo : 01-05-2004 ) S
Titulo : Mismbro de la Junta Diregt|ia:-Ses
Competencia : Competencia conjunta (Gdnid

HEOOLUCION N' 118
MinJusnicia 1pes



Inicio poder de representacion {actual) : 01-05-2004

Apoderado(s):

05-07-2004 Sigue pagina 00003

Numerc del archivo: 08007800 Péagina 00003 Certificado limitado

Nombre : Schatkwijk, Pieter Comelis

Fecha y lugar de nacimiento : 03-08-1950, Utrecht

Diraccién : Zoutmaniaan 5, 8881GM Velp Gid

Cargo e inicio camgo : Apoderado, 01-07-1888

Tiwdo : Agente de patentas y a la vez
apoderado

Competancia : Podar limitado

Inicio poder (actual) : 01-07-1899

Nombre > van Deursen, Petrus Hubertus

Fecha y lugar de nacimiento : 01-11-1949 Balikpapan, indonesia

Direccion :Kraljesteijniaan 18, 6881EA Rozendaal

inicio cargo : 01-07-1089

ThHulo : Agents de patentes

Competerncia : Poder limitado

Inicio poder (actual) : 01-07-1909

Scilaments vilido si tiene la fima de la cdmara,

Armhem, 05-07-2004
Se firma en constancia,
{fue firmado }
Sra JHM Glasp
Al respaido aparecen dos selios en idioma inglés.

Sello redondo: Juzgado del distrito de Amhem.

ES TRADUCCION FIEL Y COMPLETA.
Bogota, 15 de agosto 2004

¢S



Traduccion Oficial No. 2004/484 de un documento escrito en inglés el cual para su
identificacién se sella con el sello del traductor al tiempo con la presente. Esta
traduccién ha sido preparada por Hilda Aguilera de Piedrahita, traductora oficial
debidamente reconocida por el Ministerio de Relaciones Exteriores y autorizada

por el Ministerio de Justicia y del Derecho por Resolucién No. 323 de 1980.

CESION

Entre los suscritos, MEULENBRUGGE, Lambertus, un ciudadano holandés con
domicilio en De Gemeint 11, NL-8931 HZ Westervoort, Holanda; VANDUFFEL,
Koen, Antén, Komelis, un ciudadano beilga con domicilio en Stavinhof 18, NL-
7424 AH Deventer, Holanda; y WESTMIJZE, Hans, uncuidadano holandés con
domicilio en Burd, Boreellaan 1 NL-7437 BB Bathmen, Holanda , en adelante los
CEDENTES, y SCHALKWIJK, Pieter Comnelis y VAN DEURSEN, Petrus Hubertus
actuando en sus calidades de tenedores de poder de Akzo Nobel N.V., una
compaliia legaimente constituida y existente de acuerdo con las leyes de Holanda,

con domicilio en Velperweg 76, 6824 BM Amhem, Holanda, en adelante el

CESIONARIO y,.

TITULO

WTERPRETE OFCWAL
L L

|6l



*Adicién de Iniciadores Orgénicos
durante un proceso de goteo a presién en reacciones

de polimerizacién de cloruro de vinilo monémero.”

B. Por cuanto el CESIONARIO es el inventor de la invencién la cual es objeto de

la anteriormente mencionada solicitud de patente.

C.. Por cuanto el CESIONARIO esta interesada en obtener la cesion de la
Solicitud de patente anteriormente mencionada, y el CEDENTE est# interesado en

cederla al CESIONARIO.
El siguiente contrato se ha celebrado:

PRIMERO: El CEDENTE cede al CESIONARIO todos y cada uno de los derechos
de propiedad del CEDENTE con relacion a la invencion la cual es objeto de la
solicitud de patente mencionada en el literal A de este documento.

SEGUNDO: El CESIONARIO acepta la mencionada cesion.

TERCERO: Esta cesién sera obligatoria para las partes, sus su}sid'faﬁas.

0!
h
afiliadas, causahabientes y cesionarios y licenciatarios, si Ioscgb ‘

g\ (1

Fimado este dla de de 2004,

. Por: Firnado: llegible

MEULENBRUGGE, Lambertus

" Por: Firmado: llegible RABYCCION OFICIAL Mo &7 ‘/e:/ SR

HLDA AGULERADE PIEDRAHITA
NTERFRETE ORCIAL
“ES. No. 123 DEL MIN. OE JUSTICW

[
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VANDUFFEL, Koen, Antén, Komnelis
Por: Firmado: llegible
WESTMIJZE, Hans

Akzo Nobel N.V.

(Cesionario)

Firmado: llegible Firmado: llegible

Pieter Comelis Schalkwijk Petrus Hubertus van Deursen
(Tenedor de Poder) (Tenedor de Poder)

(Este documento debera ser debidamente legalizado mediante Apostilla)

El suscrito, Sr. M. Schellingerhout, notario de la ley civil, residente en Amhem,
Holanda, certifica la anterior fima como firma genuina de MEULENBRUGGE,
Lambertus, VANDUFFEL, Koen, Antén, Komelis, WESTMIJZE, Hans, Pieter
Comelis Schalkwijk y Petrus Hubertus van Deursen.

Por consiguiente se firma en Amhem, este dia 12 de Julio de 2004.

(Fimado)
(Sello de Oblea)

1. Pals: Holanda

HIERPRETE ORCIAL
i Ho 12306 N D¢ XWTICK,
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Este documento ptiblico
2. Ha sido firmado por . M. Schellingerhout
3. Actuando en calidad de Notario Pablico de la Ley Civil
4, Lleva el sello/estampilla de . M. Schellingerhout * Notaris te Arnhem*

CERTIFICADO
5. En Amhem
6.  El27 de Julio de2004
7. Por E| Registrador de la Corte (arrondisementsrechtbank)
8. Ndmero 04/654
9. Sello (Sello)

10. Fima (Firmado)
J.M.C. van den Born-Halverhout

KAMER VAN KOOPHANDEL CENTRAAL GELDERLAND
Expediente Numero: 0807809 Pagina 00001Extracto Limitado
Traduccién al Inglés de un extracto del registro comercial de la Camara de

Comercio e Industria para Centraal Gelderiand.

Persona Juridica:

Forma Legal :Naamioze Vennootschap
Responsabilidad Limitada PO
Nombre :Akzo Nobel N.V.
Domicilio Legal :Amhem
Escritura de Constitucion :08-05-1911



Escritura de la (ltima
Reforma de articulos
Capital autorizado
Capital expedido

Capital Pagado

Existen diferentes clases
De acciones

Otra Informacién
Compromiso:

Nombre(s) Comercial(es) :
Direccién
Direccion Postal
Numero Telefénico

Fecha de establecimiento :

:02-07-2001

:EUR 1.600.019.200,00
:EUR 572.313.720,00
:EUR 572.313.720,00

:Consulte el archivo del registro comercial

: Ver Extracto Holandés

Akzo Nobel N.V.

:Velperweg 76, 6824BM Amhem
:Postbus 9300, 6800SB Arnhem
:026-3664433

08-05-1911

Descripcion del negocio: Ver Extracto en holandés

Empieados

0

Este extracto contine una seleccién de cargos registrados

Director(es):

Nombre :van der Meer, Rudolf Marinus Jacob

Fecha y Lugar de

Nacimiento :27-01-19845, 's-Gravenhage

Direccion Burgemeester v d Feltzn 13, 8162MA =pobifyi

Fecha Entrada a

La Oficina :01-05-1993

rrapuccion ocing, ne, < O - E U

...... -'m

HUDA AGULERADE PREDRAHITA
INTERPAETE. ORCIAL
REX Mo 128 DR MIK. O JUSTICIA



Cargo :Lid raad van bestuur
Facultades :Autorizado conjuntamente (ver otros directores, ver articulo)

Fecha de 1a facultad

Representativa

(presente) :01-05-1993

Nombre :Stromqvist, Dag Eric
05-07-2004 Sigue Pagina 00002.

KAMER VAN KOOPHANDEL CENTRAAL GELDERLAND

Expediente NGmero: 09007809 Pé&gina 00002Extracto Limitado
Fecha y Lugar

De Nacimiento: 22-01-1942, Skeppsholm, Suecia

Direccion ‘Wisseloordlaan 10, 1217CS Hilversum

Fecha Entrada a

La Oficina :01-07-2000

Cargo : Lid raad van bestuur

Facultades :Autorizado conjuntamente (ver otros directores, ver articulo)

Fecha de ia facultad

Representativa G-
‘,.
{presents) :01-07-2000 ,,ﬂ\ \
Nombre ‘Wilderbeek, Antonius Theodorus . \
-
Fecha y Lugar

De Nacimiento :21-01-1950, Ultrecht
Direccitn ‘Coggins Lane 11, 07052 West Orange New" rsey, Estados

Unidos de América



Entrada
A la Oficina
Cargo:

Facultades

:01-07-2002
Lid raad van bestuur

: Autorizado conjuntamente (ver otros directores, ver articulo)

Fecha de la facultad

Representativa
(presente)
Nombre

Fecha y Lugar
De Nacimiento
Direccién
Fecha Entrada
A la Oficina
Cargo:
Facuitades

:01-07-2002

‘Wijers, Gerardus Johannes

:11-01-1851, Oostburg

‘Wilhelminapark 7, 3581NB Utrecht
4

:01-10-2002

Voorzitter Raad van Bestuur

: Autorizado conjuntamente (ver otras directores, ver articulo)

Fecha de la facuitad

Representativa
(presente)
Nombre

Fecha y Lugar
De Nacimiento
Direccién
Fecha Entrada
A la Oficina

:01-10-2002
:Frohn, Robert Jozef

:12-03-1960, Nijmegen

:01-05-2004




Camgo: Lid Raad van Bestuur

Facultades : Autorizado conjuntamente (ver otros directores, ver articulo)
Fecha de la facultad

Representativa

(presente) :01-05-2004

Signatario Autorizados (signatarios):

Nombre :Schalkwijk, Pieter Comelis

05-07-2004 Sigue Pégina 00003

KAMER VAN KOOPHANDEL CENTRAAL GELDERLAND

Expedienta Nimero: 09007808 Pégina 00003 Extracto Limitado
Fecha y Lugar

De Nacimiento :03-08-1950, Utrecht

Direcciétn :Zoutmanlaan 5, 6881GM Velp Gid
Funcién y Entrada

A la Oficina :Tenedor de Poder para firma, 01-07-1988
Cargo: Octrooigevolmachtigde tevens Procuratiehouder b
Facultades :Restringidas al Poder

Comienzo (presente)

Del Poder :01-07-1999

Nombre :vanDeursen, Petrus Hubertus

Fecha y Lugar

De Nacimiento

Direccitn

Fecha Entrada

\ad



A la Oficina :01-07-989
Cargo: Octrooigevoimachtigde
Facultades :Restringidas al Poder

Comienzo (presente)

Del Poder :01-07-1999
Expedido por la Cdmara de Comercio
Sello

Amhem, 05-07-2004

Para Extracto

(Firma)

Mw. J.H.M. Glaap

La traduccién al inglés de “Descripcion del Negocio Conducido® es:

El establecimiento y explotacion de compaftias industriales, el comercio de

productos industriales, la participacién en otras compalilas y todas las actividades

relacionadas con ellas.

Va4




Por consiguiente se firma en Amhem, este dia 27 de Juliod 2004,

(Firmado)

(Sello de Oblea)

ES TRADUCCION FIEL Y COMPLETA de la cual se deja :

esta oficina para su confrontacién y a la cual me remito.

Bogota, D.C., Agosto 12 de 2004. -

APOSTILLA

(Convencién de la Haya de Octubre 5 de 1961)

. Pals: Holanda

Este documento ptablico

. 2. Ha sido firmado por . M. Schellingerhout
3. Actuando en calided de Notario Publico de la Ley Civil
4. Lieva el sello/estampilla de . M. Schellingerhout * Notaris te Amhem*
CERTIFICADO
5. En Amhem
6. El 27 de Julio de2004
7. Por El Registrador de la Corte (arrondisementsrechtbank)
8. Ndmero 04/854
9. Sello (Sello)
10.Firma (Firmado) ,. e

J.M.C. van den Bom-Halverhout
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ACD 2643 PDEP

ADDITION OF ORGANIC INITIATORS DURING A PRESSURE DROP IN VINYL
CHLORIDE MONOMER POLYMERIZATION REACTIONS

The present invention relates to a process wherein at [east one organic inftfators
is used to polymerize a mixture contalning one or more monomers of which one
is vinyl chloride monomer (VCM),

Such'a process can be performed In many differentways as is known to a person
skilled in the art. It is generally desired to shorten the total polymerization time.
This can be achleved by shortening the perled of constant pressure in the
polymerization reactor, or this can be achieved by reducing the time required to
complete the polymerization reaction after the pressure in the reactor has
dropped. An example of a procass whereln the ims of pressure drop Is reduced,
is US 5,908,005, wherein a proceas Is described, which is completed at a higher
temperature than a preset tempemture for the polymerization. However, such a
temperature increase may reault in discolaration of the polymer. Above all, it has
the dieadvantage of influencing the molecularweight of the polymers formed.

US 5,730,222 describes an other process, whereln, when the intemal pressure of
the reactor declines, the mmainder of the overall monomer charge is
continuously fed to the reactor. This procedure will a:gnlﬂmntly uffect the physical
properties of the polymer particles. <

S hitintors are added to 8

paragraph, and wherein one or moare additional ? ;-?
polymerization. mixture at the reaction tamperature when the pressure In the

polymerization reactor i dropping due to the depletion of the vinyl chloride

P.8/2
009 18.06.2002

)

16:3
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monomer, with the proviso that the polymer formed is not subject to radio
frequency dielectricheating in the presencs of additional organic inftiator,

During VCM polymerizations, the pressurs Initially is proportional to the

8 temperature of the reaction midure. This is because the pressure In the
polymerization reactor is predominantly determinad by the vapour presaure of the
VCM in the polymerization mixture. Towards the end of the polymerization
reaction, the VCM is depleted. At a certain moment no liquid VCM phase is
present any longer and the pressure In the reactor starts to drop beiow the

10 octherwise observed pressure at that temperatura. After and/or during the
pressure drop there Is still VCM present in the gas phasa, but there Is typically
more and more being adsorbad in the water and polymer phase of the reaction
mixture. At that time the polymerization rate conventionally reduces and the
cooling capaclty of the reactor is not optimally used.

15
The inventors have now iientified these problems and found that the avallable

cooling capacity of the reactor can be usad more efficlantly if the polymerization

rato Is enhanced by addition of one or more additional organic inltiators after
and/or during the pressure drop. Preferably, the additional initiator [s added on or

20 sferthe moment at which the pressure drops In the reactor. it is less preferred to
add said additional Inltiator befors that moment as it may lead o an undesirable

! runaway reaction which is generally accompanied by an undesirable increass In
_,-f‘f\‘blwure. Apart from the more efficient use of the cooling capacity, the total

/A8, " Gbiatjg e Devidd in which the prassure of the reactor s dropping. Also, the
: Ml yleld ¢ould be Improved.
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polymer to radlo frequency dielectric heating. With this process, it Is aimed to
remove or partially remove the abundantly present vinyl halide monomer from the
vinyl halide polymer. As mentioned above, the present invention soives tha
problem of a relatively large contribution of the preasure drop time to the overall
polymerization time, which is completely different from the problem solved in US
4,015,065, Also, the use of radio frequency dielectric heating is less desired since
It may deatablliize and/or discolor the polymer that la produced.

With the termn "after and/or during the preasurse drop” it Is meant the time during
which the preasure in the polymerization reactor drops, including the 30 minutes,
preferably 20 minutes, more preferably 10 minutes and most preferably 5 minutes
beafore the pressure drop Is actually observed. Preferably the addition of inftiator
takes place after the pressure was dropping below the pressure that was
observed earlier at the sams temperature.

The additional Initiators can be any kind of organic peroxide sultable for use In
the polymerization process, such as peraxydicarbonates and avetyl-cyclohexyl-
sulfonyl-peroxide. Hence, the additional initiator can be the same aa or different
from the initiator{s) used In the polymerization before the pressure drop. More
prefemred additional Inlilators are fast initiators such as organic peroxides having
a half-life of from 0.0001 to 1 hour at the polymerization temperature. Even more
preferred are peroxidas having a half-life ranging from 0. 0001 tn,D 5 hour at the

1,1,3,3-tetramethylbutylperoxy methoxy ake
acetate, tert.-amylperoxy methaxy scetats, Y art Dutifipers
diisobutanoylperoxide (Trigonox® 187), e Ve

ethylbutanoyl-izononanoyl peroxide, |sobmWLum‘f?mmde -isobutanoyl-

P.11
011 18.06.2002 ,E?G:E
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isononanoyl  peroxide, bis(tert-butylperoxy) oxalate, cyclododecyl-
tert.butylperoxy oxalate, 2,2-bis-2-ethylhexanoylperoxy-4-methyipentane, 2,2-
bis-2-ethylbutanoylperoxy-4-methylpentane,2,2-bla(2,2-
dimethylpropanoyiperaxy)-4-methylpentane, 1-(2-athylhexanoylperoxy)-1,3-

5 dimsthylbutyl-1-peroxypivalate (Trigonox® 267) or 24.4-timethyipentyl-2-

P.12
012 18.06.2002

peraxyneodecanocate (Trigonox® 423), fert-amyl peroxyneodecanoate .

(Trigonox® 123), tert-butyl peroxyneodecanoate (Trigonox® 23), benzene
(m,p)di2-isopropyl-2-peroxynecdecancate), 2-methyl-4-hydroxypentane-2-
peroxyneodecancate, oa-cumyl peroxyneodecancate (Trigonox® 98), and
10 peroxydicarbonates such as di-sec-bulylperoxydicarbonate (Trigonax® SBP),
di(4-tert-butylcyclohexyl) peroxydicarbonate (Perkadox® 16) and di(2-sthylhesyl)
peroxydicatbonate (Trigonox® EHP).
Other organic peroxides having a halfife ranging from 0.0001 to 1 hour at
polymerization temperature can also be used. Whaether a psrcxddas Is suitable and
18 hes the required halHife can be detemmined by conventional themmal
dscomposition studies in monochlorobenzene, as is well-known in the art (see for
instance the brochure "Initlators for high polymers” with code 10013921001
obtaineble from Akzo Nobel).

20 The amount of additional initiator (or initiatore) to be used In a process according
to the Invention after and/or during the pressurs drop ks within the range
ﬁ\_ conventionally used in polymerization proceases. Typically, this range has a

o "’%.% dowes llmlt of,0.001% wihv of adion iistor and more preferably of 0.005%

'._.,.ﬁ
.ﬂ:;' ..' "'1&‘ :‘
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Prefarably, such eolvents are easlly removed during the steps whera the polymer
is worked up after the polymerization process, such as alcchols, or they are of
such a nature that it ia acceptable to leave them as a resldue in the final polymer,
as in the case of solvents that are desired plasticizers for the final resln.
Furthermore, it can be advantageous, but Is not necessarlly requirad, that such
solvents do not adversaly affect the thermal stability of the Inftiator dissolved
therein, as can be vearified by analyzing the half-ife temperature of the Initiator in
said solvent. An example of auch a soivent Is isododecane. If an Initistor
dispersion is added, then the disparsion can ba of either the initlator itsalf or of &
solution of the Initiator, preferably in sald suitable solents. Preferably, the
dispersion is an aqueous dispersion. Preferably, the inltiator ia added in a
concantration of at least 0.1% w/iw, mors preferably 0.6% w/w, and most
praferably 2% wiw, and at most 75% wiw, more preferably at most 60% wiw,
sven more praferably at most 50% wiw, even more preferably 25% w/w, and
most preferably 15% w/w. The more dilute initiator solutions or diapsrsions
eneum repid mixing of the initiator and the polymerization mixture, which leads to
a more efficient use of the initlator, which is important for the faat initiators that
are used.

The addition after and/or during the pressure drop praferably is the addition of
fast initiators having a haif-life of leas than 1 hour at the polymerization
tsmperature, as a relatively small residual amount of the inltigtor will remain In the

lg:38;
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contemplated to add a acavenger when fast and/or extremely fast peroxidss are
used.

During the first part of the polymerization reaction any conventional initiating
5 systom can be used. Hereln, the initiator can bs added intermittently or
continuously to the polymerization mixture at the polymerization temperaturs. Al
of the initlator can be added to the reactor at once In juat one portion. In such

case, preferably a relatively slow initiator having a half-Iife of maore than 4 hour is
used. The Initiator may also be added at at least 2, preferably at least 4, more
10 preferably at least 10, and most preferably at least 20 momenta.

Typically, one or more protective colioids are used In the polymertzation’

process of the invention. Examples of sultable protective colloids are protective

colioids such as polyvinyl alcohols (PVAs), which may, for exampls, be

15 (partinlly) saponified polyvinyl acstates with a degree of hydrolysis of at loast

40%, more preferably 60%, arnd most preferebly 62%, and a degree of

hydrolysls of at most 80%, more preferably 85%. and moet preferably 80%. If

for example two FVAs are employed, both PVAs may have a aimitar degres of

hydrolyals. It may aiso be envisaged that the two PVAs have a different degroe

20 of hydrolysls. Akhough said PVAs are the preferred protective oollolds for
processes gccording to ths Invention, It Is also possible to use ather

& conventional protective collolds, such as celiulosics, water-soluble polymers,
’_.*. oz:f?% oil-uoluble emuisifying agents or water-soluble emulslfying agents. It is also
*'?'"“ar.r " ‘%’1\Insagad to employ a combination of two or more of the above protaciive
Bk he amount and type of colioid that is to be used Is well-known and

P. 1423
014 18.06.2002 1GJ
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formation of foam. Examples of such surfactants are polyvinyl ecetatas with a
degree of hydrolysis of less than 60%, and conventional foam reducers as
generally known to a person skilled in the art. Preferably, the surfactant is added
togetherwith the additional initiator.

Preferably, the addition of the Initiator and optionelly of the surfactant, either
during the constant pressure time or efter and/or during the pressure drop, can
be effactad at any suitable entry point to the reactor. Such an entry point may be
positionad beiow or above the surface of the reaction midure, as desired. The
Inftlator and the protective collold can be added separately to the reactor via two
individual entry polints, or they can be pre-mixed and enter the reactor through
one eniry port. If water la added In the courss of the polymerization procesa, for
example to compensate for the shrinkage of the reactor content due to the
polymaerization reaction, it can be advantageous to use the line through which this
water is added to also add the initiator and/or the protective colloid. it can also be
envisaged that the reactor comprises dedicated piping and a plurality of entry
points located In different positions on the periphery of the said reactor, so as to
snsure better, faster, and more homogeneous mbdng of the Initiator and/or the
protective colloid in the reaction mixture. If the reactor further comprises a reflux
condansor, it is contemplated to add the initiater and/or the protective colloid to
the reaction mixture via the reflux condansor through one or more eniry points.

The process according to the invention is directed m' .,’: .
mixtures comprising vinyl chioride monomer (VM Erierdk ;

comprising at least 5% by weight (%wiw) of VGM,
more preferably at least 20 %wiw, and most praferg
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propylene, actyionitrile, styrene, and (meth)acrylates. More preferably, at least

80% w/w of the monomer{s) being polymerized is made up of VCM, while In the

most preferred procass the monomer consists essentially of VCM. As is known In

the art, the polymerization temperature of such processes to a large extent
5 determinesthe molecularweight of the resulting resin.

The polymerization proceas can be conducted as a mass pracess wherain the
reaction midure is predominantly monomer, or as a more preferrad suspension
procass whereln the réncﬂon mixture typically s a suspension of monomer in

10 water, or 8 an emulsion or micro-smulsion process whanein the monomer
typically Is emulaified in water. It} these proys-11e3 the usual additives will have to
be used. For example, If the monomer is prasent in the form of a suspenaion in
water, the usual additives likke surfactant(s), anti-fouling agent(s), pH-buffer(s),
atc. may be presant. Depending on the type of polymer desired, each of the

15 above-mentioned procasses may be preferved. The process according to the
invention i especiaily sulted for use In suspension procesaes.

After the polymerization, the resulting (co)polymer (or resin) will be worked up as
le usual in the art. Polymers obtained by a suspension polymaerization according
20 to the invention, for axample, will be submitted to the usual drying and acreening
ataps. The resulting reain preferably ls chamacterized in that it contains (ess than
50 ppm of resldual initiator, more preferably leas than 40 ppm, and most
. preferably less than 25 ppm of initiator, Inmediately after drying for 1 hour at
] pening. The resin was found to exhibit axcellent heat stability as
ith-a Metraatat® PSD280 testing oven in accordance with ISO 182-2

———

P16/
016 18.06.2002 16:4
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Examples to demonstrate the unexpectad effect of the addition of fast paroxides
during the pressure drop in PVC suspension polymerization.

Experimental

In a standard suspension polymsrization experiment, a temperature controlled 1-
liter stainless ateal BOchi reactor provided with one baifle, a three-bladed stirrer, a
preseure transducer, a VCM feed line, a nitrogen purge line, was charged with
425 g demineralized water, Alcotex B72 (1000 ppm on VCM) in an 5% wiw

10  solution in deminerallzed water and was pressurizexi to 16 barg, using nitrogen. if
no leaks are’ obaerved, the-reactor is avacuated and preesurized with nitrog n up
to 5 barg three times to flush out virtually all alr. Next, the reactor was evacuated
and charged with 250 g VCM ex Akzo Nobel Salt & Basics, followed by heating
up of the reactor to polymerization tamperature in 30-80 min.

15 The conventional peroxiie such as Trigonox® EHP (Tx EHP), used 1o Initiate the
polymerization, is added via a hot start procadure. The hot start procedure means
that the peroxide is added to the reactor st polymerization temperature in a very
short perlod, i.e. 1-5 min, :

During the pressure drop pariod of the polymerization a fast initiator with & half-

20 life ut polymerization temperature of leaa than 0.1 hrs, Is added in the reactor urdil

I the pressurs in the reactor has dropped 3.5 bar. For edding of the (additional)
fast initiator, a relatively lowly concentrated (about 1% w/w) emulslon is used. In
the comparative example the addition of the (additional) faet inihiater was omitted.

o d_osi_ is stopped

remaiiting VCM. The polymer was -5.‘;--‘_ T
(at 60°C for 1 hour using a fiuidized bed). .
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Example 1

The Initiators used (Tx EHP (75% wiw) dissolved in isododacane (26% wiw), and

Tx 487 [0.3% wiw aqueous emuision]), the amount dosed, doaing procedure and
5 the polymerization results are presented in the table 1.

After reaching the polymerization tamperature the mentioned amoumnt of Tx EHP

(caloulated on VCM) In isododecane is added In a period of 1-5 minutes. 9

Table 1; The resulis of VCM suspension polymerization with di(2-sthylhexyl)
10 peroxydicarbonate (Tx EHP) at 57°C without (Comparison example) and with
(Example 1) adding of dlisobutancyl percxdde (Tx 187) during the pressure drop

Example 1 Comparison example

Hot start 800 ppm Tx EHP 800 ppm Tx EHP
peroxide and quantity
Adding peraxide 80 ppm Tx 187 during None
during pressure drop 30 minutes

| Constant preasure time 182 min 180 min_
Pressure drop rate 7 bar/hr 4 barfr
Polymerizationtime 210 minutes 230 minutes
until the reactor
pressune has dropped
3.5
PVC yisld 91% 87%

15 From table 1 it is deduced that the process of Example 1 clearly has a
_‘rﬂt%‘h significantly higher pressure drop rate compared to the conventional process of
- w » comparison example. This higher drop rata leads to a shorter polymerization

P.1
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Clajme

1. Process wherein at least one oiganic inltiator I8 usad to polymerize a
mixture contalning one oF more monomers of which one Is vinyl chioride

B monomer, whetein at loast one additional organic initiator is added to the
polymerization mbdure at the reaction temperature when the pressure in

the palymerization reactor is dropping due to the deplation of the vinyl

chiorids monemer, with the proviso that the polymer formed is not subject

o radio frequancy dielectric heating In the presence of additional organic

10 initlator.

2. A proceas according to ciaim 1 wherein the additional orgenic Initiator, that
is added after and/or during the pressure drop, has a half-liife of from
0.0001 hour to 1 hour, at the polymerization temperature.
16
3. A process according to claim 2 whereln the additional organi: intiator, that
is added after and/or during the prassure drop, has a half-iife of from
0.0001 hour to 0.5 hour, at the polymerizationtemperature.

20 4, A process according to any one of claims 1-3 whereln at least part of tha
additional organic initiator is added Intermittently and/or continuously.

foam.
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Abafract

The invention pertaina 0 a process to polymetize one or mors monomers
whereln at least one initiator and optionally at least one surfactantare addedto a

5 polymerization midure when the pressure in the polymerization reactor is
dropping. This process aliows a shorter polyrnerization time due to a higher
pressura drop at the end of the polymerization reaction. Moreover, tha.

¥
cooling capag! Mtﬁe{g\olvmeﬁmﬂonmmh ueed more efficiently.
A :@» -9
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CONTINUOUS DOSING OF EXTREMELY FAST INITIATORS DURING
POLYMERIZATION REACTIONS )

Thepmsantimnﬂonmlaluhapmmﬁpolymmhmormmnom
by maans of ane or mare orpanic nitiators being dosed to the polymertzation
mbdure at the reaction temperalure.

Such a process Is known from WO 00/17245, wherein nitiators weme dosed 1o a
polymertzation reactor at temperatures where the initiaiors have a haif-ife of from
0.05 to 1.0 hour. It is noted that the lower imit of this range (presenting the most
reactive initiators) reflects the curment opinlon of the skillad person In the field that
ohe cannot use a too reactive Initlator for safety and effidency reasons. More
specifically, hitherto it has always besn expected that Intiators with a half-ife of
0.05 hour or lesa & conveniional polymerization temperatures (especially for
inlators used at temperatures from 40 to 70°C) could not be handled and
transported safely because of inherent instabliity of the products. Furthermore,
these eo-calied “extremely fast inliators™ were not expecisd to efficlently
polymerize monomers, since they were expected to give all types of ekle-
reactions, such as hydrolysia, carboxy-inversion (for Instance, wherein a
peroxyester Is convertad to the comasporxding carbonate, of a diacyipsroxide to
the comesponding anhydride), and cther types of (incage) rearrangement
reactions, leading o an unaccepiably low Iinitiation efficiency. indeed, when
evaluaﬂngmepeﬂonmnceolmwfastelé@m:hmemmenﬂoml
pmwhomindpomddthdaoduqﬁ&m%"yiﬂnmdabwamdm.
xhw_

Copy provided by USPTO frem the PACH image Dattbuse on 1272002002
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are dosed %o a reacior at polymerization conditions. This process gave an
unexpected high Iniiator efficiency and allowed an even better control of the heat
of polymerization being developed, allowing optimum reactor space-time yield,
and even lower residual initlator levels in the resin after polymerization, when
compared to the process and products of WO 00/17245. Accordingly, a resin with
even Improved heat stablily properties and low fish-eye levels was obtalned,
while the polymerization ime could be shortened.

The new process is cheractarizad in that assentially el of the organic initiator
used In the polymerization process hes a half-ife from 0.0001 hour to 0.0500
hour at the polymerizalion temperature, more preferably from 0.001 to 0.050
hour, most preferably from 0.002 to 0.050 hour.

The process according to the invention Is pre-eminently suited to polymerize
monomer mbdures comprising vinyl chioride monomer (VCM). Preferably, the
process according to the Invention involves the polymerization of monomer
mixturea comprising at least 50% by weight (% ww) of YCM, based on the weight
of all monomer. Comonomers that can be used are of the conventional type and
nclude vinylidene chioride, vinyl acetate, ethylene, propylsne, acrylonitrile,
styrene, and (meth)acrylates. More preferably, at least 80% ww of the
monomer(s) being polymerized is made up of VCM, while in the most preferred
process the monomer consists essentially of VCM. As is known in the art, the
polymerization temperature of such processes to a large extent determines the
molacular weight of the resulting resin.

In the process according to the invention, one or more Initlators may be used, as
long as essentially all Initiators that are used fulfill the half-iife requirement.

Preferred axamples of processes according to the i jon are proceasss

130

Copy provided by USPTO from the PAGH image Database on 12/20/2007
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- Hexmnoyt pivaloyl peroxide, with a hali-tfe of less than 0.05 hr at
temperatures greater than 38°C,

- 1,1,3,3-tetramethybutylpsroxy methoxy acetate, with a hatf-lfe of less
than 0.05 hr at temperatures greatsr than 58°C,

- 2 2-bis(2,2-dimethyipropanoyiperaxy)-4-methyl pentane, with a halfife of
loas than 0.05 hr at temperatures greater than 81°C,

- dilsocbutanoylperoxide, with a half-life of less than 0.05 hr at temperatures
greater than 64°C,

- bla{tert-butyiperaxy) cxalate, with a half-iife of less than 0.05 hr at
temperatures greater than 67°C, -

- 2-(2,2-dimethyipropanoylperaxy)-2-(2-athylhexancylperoxy)-4-methyt
pentane, with a half-ife of less than 0.05 hr at temperatunas greater than
68°C,

- a-cumyl peroxynecdecanoate (Trigonox® 99), with a half-life of less than
0.05 hr at temparatures greater than 81°C,

- 2.4, 4-rimethyipentyl-2-peroxynecdecancate, with a half-life of leas than
0.05 hr at temperatures greater than 83°C,

- peroxydicarbonates euch as Trigonox® SBP, with a half-iife of iess than
0.05 hr at tempemiures greater than B7°C,

- peroxydicarbonatea such as Perkadox® 16, with a half-ife of less than
0.05 hr at temperatures greater than 88°C,

- tert-amyl peroxyneodecancats, with a hali-Hlife of less than 0.05 hr at
ternperatures greater than 88°C,

- . peroxydicarbonates such as Trigonox® EHP, with a half-ife of less than
0.05 hr at tampemtures greater than 89°C, and

- tert-butyl peroxyneodecancate, with a haif-lfe of lass than 0.05 hr at
temperatures greater than 81°C,

whils they are dosed in a polymerization reaction mixiure at or above the

mentioned temperaiure whereat the hall-ile is 0.05°C, more preferably at a

temperature from the mentioned temperature whyaﬁ"blhe halt-ife is 0.05°C, up
:S" 2, a0t
1D 140°C. PP S

Copy provided bry UBPTO from the PACR tmage Dalabase on 12/20/2002
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Other initiators may also be used. They can be classified on the basis of thelr
half{ives as detormined by conventional thermal decomposition shxfies in
monochlorobenzene, as welHmown In the ant (see for iristance the brochure
“Initiatora for high polymers” with code 10737 obtainable from Alkzo Nobel), and
in accordance with the pronciples as st out above.

in thia process It ls not very efficlent to use the axiremely fast initiators during the
polymerization stage wherein the content of the reactor is being heated-up to the
deaired polymertzation tempereture, the ac-called coid-start process. If sa desired
however, one or morns of the axtremely fast or more conventional nftiators can be
used at this stage.

It is not foreseen that one will use conventional inflators in any step of the
presant process. However, if 8o desired, such conventional percxddas with a half-
Ha of from 0.05 o 2 houns at the polymarization tempemature, can be usad In
conjuncion with the exitremely fast initiatora acconding to the Invention. If a
conventional initiator is used, it is edvantageous to selact it such that at the end of
the polymerization the residual level is at an accaptably low level Typically, this
will mean that if a conventional initiator ls used, that this initiator Wit preferably be
introduced In the reaction mixture prior 0, or just after the heat-up step, when the
conversion, or degree of polymerization, ls below 80, preferably below 50, more
praferably below 30, even more preferably below 10, and most preferably below
2 % of all monomer that Is used In the process.

If the reaction mixture is formulated at or near the polymerization temperature,
the so-called wam-start process, it is not required to add a certein emount of
initiator at the gtart while the remainder is dosed over time. Howwar also In this
warm-ehnpmesltcanbebeneﬂdaltoaddupbw |.ptp4
%wiw, more preferably up W 2%wi, most a%m 1
ulramelyl'asthlhbrlmmadhblyaﬂsr

remainder balng dosed over time. Ifthls

Copy provided by UBPTO from the PACH imege Daiabass on 1278002002
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o the invention pruferably is added as the last ingredient. This procedure Is
pariicularly preferred If a certain amount of polymertzation inhibitor (a mdical
trapping speciss) is present in the reaction mbdure. if such a radical scavenger Is
presant, for instanca because It is intraduced with tha monomer whereln It la
typically used as a stabifizer, the Initially dosed initiator wil react with sald
scavenger, thus preventing a delayed start of the polymerization reaction.

The amount of Inttiator to be used In a process according to the invention is within
the range conventonally used In polymerization proceases. Typically, from 0.01
fo 2 %wiw of Initiator, preferably 0.01-1 %wiw, more preferably 0.01-0.5 %wiw,
based on the weight of the monomer(s) to be polymertzed, le used.

The Initlalor is dosed to the reactor in the pure form or, preferably, inthe fom of a
dilute solution or dispemion (such as a suspension or smulsion). One or more
suftable solvents can be usad to diluta the Inliator. Preferably, such solvents are
easlly removed during the steps working up the polymer after the polymerization
procees, such as alcohols, or they are of such a nature that It Is accepiable to
jeave them a3 a residue In the final polymer, such as for solvants that are dealred
plastictzers for the final resin. Furthermore, it can be advantageous, but not
necessarlly required, that such eclvents do not adversely affect the thermal
stablity of the Inltiator dissolved therein, as can be verified by analyzing the half-
iife temperature of the iniator In sald sclvent. An example of such a solvent Is
ododecane. i an inltlator dispersion is dosed, then the dispersion can be of
elther the Inftlator iself or of a solution of the Initator, preferably in sald sulteble
solvents. Preferably, the dispersion Is an agueous dispersion, Preferably, the
inltietor le dosed In a concentration of 0.1 to 50 %w/w, more preferably 0.6 to 25
%wiw, and most preferably 2 to 15 %w/w. The more dilute Inflator solutfons or

\a

Copy provided by USPTO from the PACH imags Daiabase on 12/20/2002
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The dosing of the extremely fast Initiators to the meacton mbdure can be
intermitiently or confinuous over a period of time whereln at least 20%, preferably
at least 40%, more preferably at least 80% of all monomer thet is used in the
process, is polymerized. if an intermittent operation is sslected there are at least
2, proferably at least 4, more preferably af lsast 10, and most preferably at least
20 moments at the polymerization temperature at which the Iniiator is desed. I
80 desired, the intermittent and continuous operation can be combined, such that
the Inltiator lg dosed [ntermittently for certain {longer or shorter) periods of tie.
Most preferably, the peroxide Is being dosed continuously and/or intermittontly
after that at least 5%, preferably at least 10%, more prafarably at (sast 20%, moat
preferably at least 30% of the monomer{s) had already been polyrerized and
wherein during the dosing period at least 10%, preferably at least 20%, more
preferably at ieast 30%, and moet prelerably at least 50% of all monorner that s
used In the process, s polymerized,

Preferably, the dosing can be effectad at any sultable entry point to the reactor.
waier is added In the course of the polymerization process, for exampie to
compensate for the shrinkage of the reactor content dus to the polymerization
reaction, it can be advantageous to usa the ne through which this water is dosed
to also dose the initiator.

The polymerization process can be conducted elther as a mass process wherein
the reaction mixiure le predominanty monomer or as a suspension process
umemhmemcﬂmmmmtyplcanyhaupangbnufmonmrlnm.oras
an emulsion or micro-emuision process whereln the monomer typically is
emuilsified in waler. In these processes the usual additives will have o be used.
For example, If the monomer Is present in the formn of a suspension in water, the
usual additives like surfactant(s), protective coliold(s), ant-fouling agent(s), pH-
butfer(s), etc. may be present. Depending on the typedo[b deslired, sach of
the above-mentioned processes may be prele Ff.’- according to the

qv
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Aftar the polymerization, the resulting (co)polymer {or resin) will be worked up as
Is usual in the art. Polymers obtained by a suspension polymerization according
fo the invention, for exampie, will be submitied to the usual drying and screening
ateps. The resulting resin preferably is characterized in that it contains less then
50 ppm of residual inilator, more preferably less than 40 ppm, and most
preferably, less than 25 ppm of initlator, iInmediately after drying for 1 hour at
60°C and screening. The resin was found to ehibit axcellent haat stability as
measured with a Metrastat® PSD260 testing oven according o method 1SO 182-
2 (1980E). The mproved heat stability proved that the resin hardly discolored
when submitted to melt-procassing steps, e.g., io form shaped articles.

To compare the axdsting procedure of warm start with the new proposed of the
continuous peroxide dosing two thought experiments are camied out according
the below described experimental set-up

Experimental

In a standard suspension polymerization axperiment, a temperature controlled 1-
iter stainless steel Blchi reactor provided with one bafiie, a three-bladed stimer, a
pressure transducer, a vinyl chioride (VCM) feed line, a nilrogen purge line, was
charged with: 425 g deminenalized water, 5 g of an 5% solution Alcotex® B72
(polyvinylacetate/alcohol) in demineralized water, and pressurized % 15 barg,
using nitrogen. If no leaks are observed, the reactor is evacuated and pressurized
with nitrogan up to 5 barg three times 1o flush out viriually all air. If not all intlator
Is dosed, then the desired amount of injtiator is edded. Next, the reactor was
evacuated and charged with 250 g VCM ex Alkeo Nobel Salt & Basics, followed
by heating up of the reactor to polymerization temperature of 88°C In 30-80 min.
After a pressure drop in the reactor, or 4.5 hours reaction th ichever Is
shorter, the polymerization was continued for another Pﬁ,&:.‘m
oy oat

) ';._‘ N

:ff:."'ﬁi
) ﬁ'.@f}

,;,,f""

1 hour using a fiuldized bed).

3%
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The Intiator{s) used, the amount dosed, dosing procedure and the polymerization
results are presented in the table 1.

The heat formed during polymertzation process is measured and coofing adapted
o the heat formed. The more heat Is being generated at a certain time and the
more difficult it will be to control the tamperature of the reaction mbdure. A low
heat peak together with high polymer ylelds is preferred, since then an optimum
in the space-time yield of the reactor can be attained.

Exampilo 1

After resching the polymerizaton temperature, 500 ppm of pure
disobutanoylperoxide (calculated on VCM), used as Trigonox® 187 at a
concentration of 1% In lsododecans, I8 dosed to the reaction mbxture over a
period of 30 minutes. Thereaftar the dosing speed is reduced o 300 ppm of
diisobutanoyiperoxide per hour (using the same solution) over a period of 2.5 hrs,
A pressure drop was cbserved. The results are mentioned In table 1

Comparative Example A

Afer reaching the polymerzation temperature 1250 ppm of pure
disobutancylperoxide (calcudated on VCM), supplied as Trigonod® 187 In a 30%
golution In isododecane, Is added within two minutes.

After 5 hours reaction time the polymerization Is stopped and worked-up as
descrbad In the experimeninl procedure. The yleld (based on computer
simulation) is rnentioned In table 1.

Table 1; Expected results of VCM suapenaslon polymerization with Trigonox® 187
at 68°C according procedures for continuous dosing and for wanm start.

Example 1 Comparison

Continuous dosing Wamr'siart

500 ppm added during 33‘_ l“ ﬁ"i_l;kdedhaminutas
min and subsoquent__ 45,

4
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ppm /Mrduring 2.5 hrs
[ Peroxide quantity used | 1250 ppm 1250 ppm
Constant pressure time | 2.5 hrs No pressure drop
[Polymerization ime | 3 hrs 5hr
PVC yield 85% 25%
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Claims

1. Process to polymerize vinyl chiorikde monomer and optional further
monomers using one or more organic inltatons, with at least part of the
infiator being dosed W the polymerization mbdure at the reaction
temperature, chaeracterized in that assentlally all of the organic initiator
used in the polymerization proceas has a half-ife of from 0.0001 hour o
0.05 hour at the polymerization temperature.

2. Process according o claim 1 whersin the initlator dosed at the reaction
tempenraturs is dosad continuously.

3 Process according to claim 1 or 2 wherein the dosing of the nitiator is
controlled such that the maximum cooling capacity of the reactor Is used.

4. Process according to any one of claims 1-3 wherein the Inltiator, or part of
the Inifiator, is dosad, Intermittantly and/or continuously, during a period
wherein at least 20% of all monomer that Is used in the polymerization, la

polymerized.

5. Proceas according to any one of clalms 1-3 whereln the initiator, or part of
" the Initiator, is dosed, intermittently and/or continuously, after that at least
5%, preferably at least 10%, more preferably at least 20%, most preferably
at least 30% of the monomer(s) had already been polymerized and
whereln during the dosing period at least 10%, preferably at least 20%,
more preferably at least 30%, and most preferably at least 50% of al
monomer that is used In tha process, is polymaerized,

46
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immediately after polymerization and drying of the {co)polymer for 1 hour
at 60*C.

Use of a vinyl chloride (co)polymer according to claim 5 in a shaping
process involving the heating of the co(polymer) to above its malting
tempamt.ire,

a7
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Abstract

The Invention pertains to a process wherein Initiators are dosed to a
polymerization mixture, with essentially all of the organic Initiator that is used in
the polymerization process having a half-fife from 0.0001 hour to 0.05 hour at the
polymerization temperature. The dosing of such initiator allows for an Improved
control of the polymerization rate, and the process will render a polymer with very
low residual initiator levels.
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articulos 26 y 27 de la Dacisidon 486, de la Comision de la Comunidad Andina, el
Tratado de Cooperacion en Materia de Patentes (PCT), el Reglamento y la Circular
Unica de la Superintendencia de Industria y comercio, se envia el extracio de la
solicitud a la oficina de comunicaciones para efecto de su publicacién en la Gaceta de
Propiedad industrial, conforme lo dispone el articulo 40 de la referida Decision 486.
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