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denóminada "AUMENTO DEL RENDIMIENTO DEL 

REACTOR DE POUMERIZACIN USANDO UN S1STEMA 

DE INICIADOR ESPECIFICO" 

Solicitante: AKZO NOBEL N.V. 

Yo Dario CÆrdenas Navas, identificado como aparece al pie de ml firma y 
obrando en ml condiciOn de apoderado de Ia sociedad AKZO NOBEL N.V., 

solicitante de Ia patente en referenda, a continuaciOn doy respuesta al Oficlo No. 

5187, mediante at cual se presenta el Concepto TØcnico No. 944, que fue 

notificado por fijación  en lista el 08 de Mayo de 2.009. 

1. Presentaciôn de un .capitulo reivindicatorig corregido ciue permits 

cumplir con las exiqencias del ArtIculo 39 do Ia.Decisiôn 486. 

En vista de las objeciones presentadas en el numeral 3.1. Reivindicaknes 

(artIcuto 30 D 486), en donde Se objeta Ia claridad de algunas expresiones 

tutilizadas dentro de las reivindicaciones I y 9, at afirmar qua: 

"En ía reivindicación independiente I se enuncia tin proceso para 

poilmerizar uno o mØs rnonómeros, pero ía caracterizaciôn adolece de 

graves problemas de definic!On do Ia materia do Ia invenciOn como so 

detalla a continua dOn: 

En primer luger, Ia expresiOn "...se usa a lo sumo el 90% en moles de Ia 

cantidad qua se puede utilizar de manera segura.. -" no estÆ 

moncionando tangiblemente cual as esa cantidad del primer iniciador, pues 

tampoco so define cual es ía que so puede utilizar de manera segura. Por to 

tanto, se debar!a incluir Ia cantidad. 
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En segundo luger, so haw rnenciOn simplemente de. i’... .ini primer 
iniciador "mas no so define su naturaleza quimica Este expresión es 
demasiaclo amplia y prØcticamente indefinida puss existon innumerab/es 
iniciadores de reacción do monórncros Lo rnismo sucede con la expresiOn 

un segundo inlciador Por to tanto, so deberla definir la naturaleza 

quimica de los iniciadorØa 

En tercer luger, so dice quo el segundo iniciador so dosifica" por lo 

menos parcialmeAte despuØs del in/cia do Ia polimerizacion, on una 
canticad, y preferiblemente a Una tasa variable...". Este expresión no 

define ni (a cantidad ni ía vanación do ía tasa y por Jo tanto, Is dosificaciOn 

esta indofinida. Entonces, se deberia Incluir Is cantidad y la tasa. 

Por Ultimo, se mona/one quo ".,.por Id menos el 92016 de Is capacidad 

mØxima de enfriamiento se utilize durante por lo menos un tiempo on 

donde por lo menos of 10% en peso del monômero Se polimenza" 

Esta expresión enuncia tin resultado obtenido y no define la invencion Por 

10 tanto, deberla ellminarso do ía reivindicación 

Haste este momento, se puede observer. quo existen probiemas en la 

detlniciOn del proceso do la reivindicación 1, pues no so menciona las 

etapas do proceso, tampoco Ia naturaloza quimica de los iniciadores, 

tampaco so define ía cantidad do los iruciadores y menos las conciiciones 

do la dos/flcaclón. Por silo so. Jo recornlenda a/ seflor soiiÆitante modificar Ia 

reivindicación I do forma quo so ten gan en cuenta todas las obsetvaciones 

rea/izadas on este. numeral.: 

� En Ia reivindicación 9 so menciona que al reactor do polimerizacion tiene tin 

volumen de 15 m3 o mØs No obstante, dicha caracteristica corresponde a 

an aparato y no a una especificación do proceso. Par lo tanto, no es 

coherente que so plantee tin proceso yso espocifique tin aparato, entonces 

so debe el/miner dicha reivindicac/ón. 
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� En conclusiOn, las reivindicaciones I y 9 no estaria definiendo claramente 
Ia materia de la invenciOn y por eio no cumple con el requisito del artIculo 
30 do Is DecisiOn 486.". 

Atentamente, me permito mantfestar a ese Despacho, que as deseo del 
solictante modificar el capitulo reivindicatorio que se encuentra 
actualmente bajo estudio, con el fin do superar las objeciones 

presentadas con respecto a las reivindicaciones I y 9, y de realzar las 

caracteristicas novedosas e inventivas del proceso de polimerización 

reivindicado. Por Ic anterior, se han realizado las siguientes 

modilicaciones: 

� Con el fin de aclarar el significado de la expresión objetada: "...se 
usa a lo sumo at 90% on moles de la cantidad que se puede 

utilizer de manera segura. . . ’ se ha incluido en la reivindicaciôn 1, 

inmediatamente despuØs de la expresion objetada, la siguiente 

expresion aclaratoria: £donde la cantidad quo se puede utiizar de 

manera segura as la cantidad maxima do dicho iniciador quo 

puede ser usada an un proceso idØntico que so corre a Ia 

maxima capacidad do enfriarniento y dondo la temperatura no 

excede la temperature puesta� o deseada’ El sustento requerido 

para esta modificaciôn se encuentra en forma apropiada en la pÆgina 

4, lIneas 22 a 26 de la descripciôn originalmente presentada ante 

ese Despacho. 

� En segundo lugar, para aclarar las expresiones "...un primer 

iniciador..," y "...un segundo iniciador. ..", se ha incluido al final de la 

reivindicación I modificada, la expresiôn: "...y donde los 

iniciadores son seleccionados do peróxidos orgØnicos e 

iniciadores azo- convencionales". El sustento requerido para esta 

modificaciOn se encuentra en forma apropiada en la pagina 8, lineas 

6 a 25 de la descripciôn originalmente presentada ante ese 

Despacho. 

En tercer lugar, frente a la objeciôn presentada a la expresion "...en 

una cantidad, y preferiblemente a una tasa variable...", se ha 

eliminado de dicha expresión el aparte que dice: "...y 
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prefenbiemente a una tasa variable ;.", con to cual se hace mucho 
� mÆs claro el proceso reclamado en la reivindicación I modfticada 

Finalmente, con respecto a la objeclOn presentada a la materia 
objeto de la reivindicación 9, me permito manfestar a ese Despacho 
que es deseo del solicitante cancelar la materia objeto do dicha 

� reivindicaci6n 9. 

.En vista de to anterior, atentarnente me permito manifestar a ese Despacho 
que las modificaciones realizadas en et c. pitulo reivindicatorlo bajo estudlo, 
no amplian de ninguna manera el alcance de la invenciôn. Por el contrarlo, 

� dichas modificaciones son una limitación adicionat at alcance de la 

invenciOn, que tienen corno finalidad aclarar algunos aspectos de la 

invención para propiciar un mejor entendimiento y puesta en martha del 
novedoso proceso reclamado en el nuevo capitulo relvindicatorio 
presentado. 

Ii �cLARACIONES 

De otra parte, tambiØn es deseo del soilcitante aclarar a ese Despacho, 

� que el empleo de la expresiOn objetada "se usa a to sumo el 90% on 

motes do la cantidad quo so .puede utilizar de manera segura. ’ no le 

resta de ninguna manera claridad at proceso ahora reclamado, toda vez. es 

� del conocirniento normal de una persona que trabaja habitualmente an la 

% produccion de polirneros, que Ia cantidad del primer iniciador depende 

priricipalmente de dos variables, que son: a) el tipo de reactor y, b) las 

condiciones temperatura, presiôn, etc.) a las que se llevarÆ a cabo el 

proceso. 

En vista de to anterior, resulta imposible limitar las reivindicaciones a una 

cantidad especlfica de dicho inicador. Sin embargo, tØniendo on cuenta 

� que el objetivo do Ia descripción es el de describir en forma clara1 completa 

y suficiente la invenciôn y de servir do sustento a las reivindicaciones, se 

puede encontrar en la descripciOn original do la presente solicitud, una 

clara enseæanza .que le muestra a una persona medianarnente versada en 

la tcnica como so puede calcular dicha cantidad a ser usada del iniciador. 

Particularmente1 en la pÆgina 4, llneas 22-26 (ver tamblØri, pagina 4, lineas 

4. 
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5 a 16 del documento WO/2004/096871), se explica en detalle que la 
cantidad de iniciador que es adicionado al iniclo de la polimerizacion debe 
ser a Jo sumo el 90% en peso de la cantidad maxima de dicho iniciador que 
puede ser usado en un proceso idØntico que se corre a la maxima 
capacidad de enfriamiento y donde la temperatura no excede la 
temperatura puesta o deseada (es decir, la temperatura de polimerizacion) 

debido a un exceso de calor de polirnerizacion. 

Entonces, resulta claro que a partir de Jo revelado en el citadÆ aparte de la 
descnpción de la invenciôn, una persona medianamente versada en la 
materia, fÆcilmente estaria en Ia capacidad de saber cuÆl serla la cantidad 
del primer iniciador, calculÆndola a partir de su conocimiento de la cantidad 
total de monómeros a ser polimerizados y de la cantidad maxima de 
iniciador que Se requiere para polimerizar. dicha cantidad total de 
monómeros. 

De otra parte, tambiØn es deseo del solicitante aclarar a ese despacho, que 

de acuerdo con lo revelado en la solicitud de patente que se encuentra bajo 

estudlo, no es necesarlo presentar una lista detallada de los compuestos 

especificos que puedeæ actuar como el "primer Iniciador" y el "segundo 

iniciador", toda vez que de acuerdo con Jo revelado en la reivindicación 1, 

una persona med ianamente versada en la materia estarla en capacidad de 

entender la naturaleza de los iniciadores que pueden ser empleados. 

En efecto, al dirigir la atención a lo que Se establece en la reivindicación 1, 

- se puede ver que el Segundo iniciador debe tener una vida media a la 

temperatura de polimerizaciôn de 0.0001 a 1.0 horas. Como consecuencia 

de lo anterior, es evidente que el primer iniciador, que es un iniciador mÆs 

estable que el segundo, debe tener una vida media mÆs larga que el 

segundo iniciador. Por Jo tanto, es claro que la naturaleza de los iniciadores 

apropiados depende de la temperatura a la cual se va a reaHzar la 

polimerizaciôn y la elecciôn de dicha temperatura de polimerizaciOn a su 

vez depende de: a) la naturaleza de los monómeros, y b) de las 

propiedades deseadas del polimero final que se desea obtener. 
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En consecuencia, as completamente claro qua una persona medianamente 
versada an la materia estarla an la capacidad de calcular dichas cantidades 
del primer y segundo iniciadores, con el simple hecho de saber quo tipo de 
poilmero final desea, lo cual le indica las cantidades de monOmeros a ser 
utilizadas, y a su vez la temperatura ideal do polimerización, con lo cual 
podria con la ayuda do la gula quo se presenta an la descripciOn de la 

presente solicitud, asi como an la publicación intemacional de la misma 

solicitud (por ejemplo, pagina 7, ilneas 4-27 del documento 
WO/2004/096871), seleccionar tanto cada uno de los iniciadores 
apropiados, como la cantidad de do cada uno de dichos iniciadores, para 
su caso particular. 

Por todo Ia anterior, la introducción do la expresiOn aclaratoria qua se ha 

colocado al final de la reivindicación 1, permite superar completamente 

cualquier duda sobre la naturaleza de los mencionados primer y segundo 

iniciadores, los cuales se seleccionan de un perôxido orgÆnico y un 

iniciador azo - convencional apropiados para la polimerizaciOn 

(dependiendo de latemperatura a la cual so va a realizar dicho procesotal 

y como ya se ha mencionado). AdemÆs, do qua las cantidades de dichos 

iniciadores tambiØn estÆn perfectamente definidas, tal y como ya se ha 

mencionado anteriormente, y por to tanto, do esta forma so superan las 

objeciones presentadas a la claridad de dichos tØrminos por parte do ese 

Despacho. 

Finalmente, con respecto a la observación de ese Despacho, segin la cual 

la expresiôn "...por 10 menos el 92% de la capacidad mØxima de 

enfnamiento se utilize durante por Ia menos tin tiempo an donde por 

10 menos el 10% on peso del monômero se polimeriza.’ caracteriza la 

invención por un resultado a ser obtenido, el solicitante respetuosamente 

se permite manifestar qua dicha caracterizaciOn mediante la cantidad de 

iniciador y el tiempo, corresponde a una caracteristica del proceso y de 

ninguna manera se puede entender como un resultado a ser obtenido. 

En efecto, si se dingo la atenciOn a lo qua reclama la reivindicaciôn 1, se 

podrÆ notar qua so describe qua despuØs.del inicio de la polimenizaciOn se 

dosifica el segundo iniciador. Pero la dosificaciôn del segundo iniciador no 
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toma lugar en un punto arbitrarlo del tiempo despuØs de iniciar. la 
polimerizacion, sino que dicha dosificaciôn se ileva a cabo al menos 
parcialmente en un punto del tiempo entre el inicio de la poHmerización y. el 
punto en el cual 10% del monómero inicial ha sido polimerizado, de tal 
forma que en algUn momento en el proceso de polimerizacion, por lo 
menos el 92% de Ia capacidad maxima de enfriamiento se utiUza durante 
por lo menos un tiempo en donde por 10 menos el 10% del monómero es 
usado. 

En particular, las ventajas del proceso de la presents invención residen en 
una forma diferente de operar, seleccionado la cantidad apropiada de un 
iniciador que es dosificado al comienzo de la polirnerización  (primer 
iniciador) y seleccionando las condiciones propias de dosificación para el 

iniciador adicionado posteriormente (es decir, el segundo iniciador), para 

obtener un proceso de polimerización que permita un .rendimiento espaclo-

tiempo óptimo, brindando un uso muy eficiente del perOxido y muy bajos 

niveles de peróxido residual en la resina (polimero final) despuØs de la 

polimerizacion (ver por ejemplo, la pÆgina 2, lineas 18-29 y los ejemplos I y 

2 en la descripción de la  presente solicitud). En donde la resina con un muy 

bajo nivel de perôxido residual es verdaderamente el resultado que se 

desea obtener. 

Por lo que, la expresión "...por  10 menos el 92% de la capacidad mØxima 

IS de enfriamiento se utiliza durante por to menos un tiempo on donde 

por lo menos ci 10% on peso del monómero se poIimeriza" objetada 

por ese Despacho, claramente corresponde a una caracteristica particular 

de la forma de operar el nuevo proceso de polimerización reivindicado, la  

cual es una caracteristica fundamental que permite que el proceso funcione 

de tal forma que se obtenga como resultado del mismo una resina 

(poilmero final) con las propiedades deseadas; por lo cual esta expresión 

de ninguna forma se puede considerar come un resultado a ser alcanzado. 

2. Referenda citada 

De la lectura del Concepto TØcnico No. 944, es posible determinar que el 

seæor Examinador cita las enseæanzas del documento CO 04-056.935 (Dl) 
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como enseæanzas que afectan la NOVEDAD del proceso reclamado an 
la invención bajo estudio. 

El documento citado CO 04-056.935 (Dl), se relaciona con un proceso de 
polimerización, que involucra la dosificación de un iniciador con una vida 
media a la temperatura de polimerizacion de 0.0001 a 0.050 horas y 
opcionalmente, un iniciador convencional (ver resumen y reivindicaciôn I 
del documento Dl). 

3. Con resecto a la alegadp faith de NOVEDAD. 

Sobre este particular, atentamente me permito dirigir la atenciOn del seæor 
Examinador a una comparaciôn realizada elemento por elemento entre 
cada una de las enseæanzas del documento CO 04-056.935 (Dl) y el 
proceso de Ia presente invención,  la cual permite identificar claras 

diferencias tØcnicas que hacen que dicho documento citado NO pueda 

afectar la novedad del proceso reclamado por la solicitud bajo estudio, tal y 

como a �continuaciOn me permito demostrarlo. 

En efecto, al Ilevar a cabo una revision detenida de 10 revelado tanto en el 

documento Dl, como en Pa presente invenciOn, se encuentra que mientras 

que en DI se revela un proceso de polimerizaciOn que involucra la 

dosificaciOn de un iniciador con una vida media a la temperatura de 

polimerizacion de 0.0001 a 0.050 horas y opcionalmente, un iniciador 

convencional. Adicionalmente, en el mismo documento DI se revela una 

primera etaDa de adición del iniciador de tal forma ciue la capacidad 

de enfriamientp deseada.. es decir. preferiblemente la maxima 

capacidad de enfriamiento, as alcanzada al final do este P@riodo de 

dosificaciôn  y do una seaunda etapa de doslficaciôn desuØs de al 

menos un 40% en peso do conversion del rnonómero (ver pÆginas 4 y 5 

de la PublicaciOn WO/2003/054040 que corresponde al documento citado 

Dl). 

De otra parte, en la solicitud Colombiana bajo estudio, el proceso 

reivindicado revela Is dosjflcaciOn del iniciador dentro del primer 

periodo do conversiOn del 10% y en una cantidad tal uue al menos 91 
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92% de la capacidad maxima de enfriamientp es usada durante un 
tiempo en donde al menos el 10% del monOmero es polimerizado; esta 
forma de operar que se revela en la presente invención, no se menciona 
explicitamente, y ni siquiera se revela en forma implicita en ninguno de los 
apartes del documento CO 04-056.935 (Dl) 

De acuerdo con lo anterior, resulta completamente claro y evidente que en 
el proceso de potimerizacion revelado en Dl NO se oresentan exactamente 
Las, mismas caracteristicas fundgmentales del. łroceso de  la .łresente 
invención, toda vez pue en ninQuno de los aDartes del documento citado 
Dl. se enseflan . exactarnente las mismas condiciones y componentes 
fundamentales para el oroceso reclamado, el cual emplea en forma 

particular un iniciador con una vida media de 0.0001 a I hora. a Ia 
temperatura de polimerizacion, dosificandolo a la temperatura de 
polimerizaciön, mientras  la dosificación  se realiza dentro del Prime  

peripdo de conversion del 10% v on una cantidad .tal que all menos el 

92%. de la capacidad maxima de enfrigmiento se usa durante dicho 

periodo de conversion del 10% del monómero. 

En este punto, results completamente aplicable una de las nociones que 

contiene el documento titulado "Manual pare el Examen de $olicitudes 

de Patentes de lnvenciÆn en las Oficina de Propiedad Industrial de los 

Palses de Ia Comunidad Andina" (en adelante Manual de Patentes), el 

cual en las pÆginas 63 a 66 de dicho documento, hace referenda a la 

evaluaciOn de la novedad de una invención. Pues bien, en una de las 

apreciaciones all[ consignadas, se establece que la novedad de una 

invenciOn solo puede ser afectada si en un mismo documento se revelan 

todos y cada uno de los elementos y10 condiciones fundamentales on 

forma idØntica a la reivindicada par la solicitud bajo estudlo. Esta es 

una apreciaciOn que. surgiO como fruto del trabajo, del conocimiento y de la 

prÆctica habitual de los miembros de las oficinas de propiedad industrial de 

los paises miembros de Ia CAN, bajo los requerimientos de la DecisiOn 486, 

junto con el apoyo de sus colegas de Ia Oficina Europea (EPO), tal y como 

se puede constatar en la introducción y los prOlogos del mismo Manual de 

Patentes. 
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Coma se ha mencionado en el presente escrito, al comparar la presente 
solicitud con to revelado en el documento citado Dl, fÆcilmente se 
encuentra que dicho documento citado no enseæa en ninguno de sus 
apartes una forma de operar exactamente idØntica a la forma de operar el 
proceso ahora reclamado. For el contrarlo, to que reatmente se revela en 
Dl es un proceso en el cual se realiza Ia polimerizaciôn  requiriendo que los 
medios de erifriamiento estØn a su maxima capacidad de enfriamiento at 

finalizar una segunda etapa de polimerizaciön, cuando se Ilega at 40% de 
conversion, to cual es completamente diferŁnte a la presente invenciOn, 

toda vez que el solicitante ahora reivindica un proceso en el que la 

dosificaciOn se realiza dntro del Primer periodo de conversion del. 10% 

v an una cantidad tat qLj2 al m.enos 2192%. de Pa capacidad maxima de 
enfriarniento se usa durante dicho periodo de conversion del 10% del 

monómero, el cual es completamente diferente at revelado en Dl. 

En vista de to anterior, la materia objeto de las reMndicaciones I a 8 de la 

presente invención resulta completamente NOVEDOSA sobre las 

enseæanzas de Dl, ya que se ha mostrado con base en las ensenanzas del 

mismo documento CO 04-056.935 (Dl) que nada dentro de dicho 

documento enseæa o revela en forma apropiada un proceso idØntico (es 

decir, un proceso con la misma forma de operar) at proceso especIfico de 

la presente invención. For to tanto, la enumeraciOn de elementos comunes 

entre el documento citado y la presente invenciôn, que hace el setor 

$ Examinador para susteritar su objeciôn a la riovedad de la  invenciOn, no 

resulta relevante debido a que el conjunto completo del proceso ahora 

reclamado, no habla sido revelado previamente en Dl, tat y como ya se ha 

demostrado. 

4. Argumentos adicionales ciuc demuestran la patentabilidad de Pa 

Invención. 

Como un indicio que resulta relevante para la evaluaciOn de patentabilidad 

que se estÆ Ilevando a cabo sobre la materia objeto de la solicitud de 

patente Colombiana No. 05-111.200, atentamente me permito Ilamar la 

atenciOn de ese despacho at hecho de que las correspond ientes solicitudes 

de patentes que reclaman exactamente la misma materia objeto. de la, 
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solicitud en cuestión  y que fueron presentadas ante las oficinas de Marcas 
y Patentee de Europa (EPO) y de Australia han sido concedidas como 
patentes bajo los numeros EP 1618137 BI y AU2004096871, de las cuales 
me permito anexar una copia informal. 

Sobre este particular, me permito. lla.mar Is atencion del sef%or Exarninador 

al hecho de que la concesión de patente para. Is misr a materia.objeto de Is 

solicitud colombiana, por parte de las Oficinas de Europa (EPO) y Australia, 
constituye un fuerte indicio que permite demostrar que 

el 

proceso de 

polirnerizaclOn de Is presente solicitud si cumple con los requisitos tØcnicos 

y legales necesarios para gozar del pnvilegio de patente sohcitado, y los 
cuales al igual que en .la Normativa vigente on Colombia (Decision 486) 

corresponden a los requisitos de novedad, nivel inventivo requendos y 

ap)icación industrial 

Ahora bien, frente al heóho de  Is concesiOn de las 
dos patentes citadas 

anteriormente, podrian surgir algunos interrogantes,como los siguientes: 

� ,Por quØ dos oflOinas diferentes concOden una patents para Is 

misma materia objeto. de Is solicitud Colombians No. 05-

111.200?, y 

6Por quØ Is concesion de dichas patentes debe ser considerada 

como un fuerte Indicio de patentabilidad de dicha materia objeto, 

por parte de otra ofloina de patentes, especificamente por parte 

de Is Oficina de Nuevas Creaciones de Is SIC?. 

Para dar respuesta a estos dos interrogantes, Se debe recurrir 

inevitablernente a Is legislaciOn vigente en materia de patentes, en cada 

UnQ de los palses que ya ha concedido dichas patentes, y a Is legislación 

Andina, para poder establecer si se ciæen a los mismos principios legates y 

tØcflicos para Is evaluaci6n de Is patentabilidad. En el presente case, Is 

comparaciOn as realizarÆ con Is IegislaciOn Europea, Ia cual guards una 

estrecha relaclOn con Is Normativa Colombians en lo referentea Is claridad 

de las reMndicaciOnes y los requisitos de patentabilidad, especificamente 

en Is novedad, tat y comose mostrarØ a continuaciOn. 
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En conexión con 10 anterior, se presentan en las columnas dos y tres del 

siguiente cuadro comparativo, los articulos propios do cada una de dichas 

legislaciones, referentes a los requisitos de patentabilidad exigidos. 

Cuadro Comparativo: 

IL 

REQUISITOS 
DE 
PATENTABILIDAD 

Noata And na 
(DecislAn 486)1 

Art 14.- Los Pa [sea 
Miembros otorgarØn 
patentes pare las 
invenciones, sean de 
producto o de 
procedimiento, en todos 
los campos do la 
tecnolog(a, siempre 
aue sean guevas, 
tengan n  inventvo 

fl Con Euroa dc 
Paten  (EPC)2 

Art. 52 
Invenciones Patentables 
(1) Las patentes europeas 
serân concedidaspara 
cualauier invención en 
todos lo cameos de la 
tecnologia. con la 
condición de aue sean 
nuevas, involucren Lin 
nivel rnventivo 

y 

sean 
susceptibles de y sean susceptibles 

de aplicación aplicaclôn industrial. 
industrial. (2) Las siguientes en 

particular no sern 
consideradas como 

I invenciones dentro del 
significado del parÆgrafo 1: 
(a) descubrimientos, 

teorlas cientificas 
y 

mØtodos matematicos; 
(b) creaciones esteticas; 
(c) esquemas, reglas y. 

I. metodos pare realizar actos 
mentales, jugarjuegos o 
hacer negocios, 

y 

programas pare 
computadores; 
(d) presentaciones do 

intormaciôn. 
NOVEDAD 1: AitiCulol6. Art. 54 

Una invenciOn so 1) Una invenciOn so 

ij 
considerarØ nueva 
cuando no estØ 

considerara nueva Si esta 
no forma parte del estado 

compreridida en el de la tØcnica. 
estado de Is Monica. 

(2) El estado de Ia tØcn ice 
El estado de la tØcnica comprenderØ todo 10 quo 
comprenderÆ todo 10 hays sido accesible al 
que hays sido accesible piblico por una descripciOn 
al publico por una escrita u oral utilizaciOn, 
descripciOn escrita u comercialización o 
oral utilizaciön, cualquier otro medio antes 
comercialización o do la fecha de presentaciOn 
cualquler otro medio do Is solicitud de patente 
antes delafechade Europea 
presentaciön de lapate
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ensucasdeIa 
prioridacl reconocida I 

ICLARIDAD DE LAS :Art 30.- Las 
REIVINDICACIONES reivindicaciones I, Relvindlcaciones 

definirÆn la materia que Las reivindicaciones 
se desea proteger definirn la materia para la 
mediante la patente. cual se busca protecciOn. 
Deben ser ólarasl  Deben ser claras 

y 

concisas v estar concisas 
y 

estar 
enteramente sustentadas par la 
sustentadas łor Is descripclon 
descrlpciôn. 
Las reivindicaciones 
podrÆnser 
independientes o 
dependientes. Una 
reivindicacion serÆ 
independiente cuando 

:1 defina Ia materia que se 
desea proteger sin 
referencia a otra 
reivinthcaciOri antenor. 
Una reivindicaciôn serª % 
depenclientecuando j 
defina la materia que se 
desea proteger 
refiriØndose a una 
reivindicaciOn anterior. 
Una reivindicaciOn que 
serefleraa dos omâs 
reivindicaciones 
anteriores se 
considerarª una 
reivindicación V 
depe.ndiente!nItipIe..I 

El cuadro anterior, casi por si solo da respuesta a los interrogantes 

planteados, toda vez que al hacer una simple comparación de cada uno de 

los requisitos exigidos por las diferentes legislaciones, se puede ver que 

son los mismos requisitos tanto legales como tØcnicos, pues por ejemplo, 

Si tomamos el articulo 14 de la Decision 486, el cual establece que se 

otorgaran patentes a las invenciones, siempre y cuando sean novedosas, 

tengan nivel inventivo y sean susceptibles de aplicaciOn industrial, y 10 

comparamos con el Articulo 52 de la Convención Europea de Patentes 

(EPC), encontramos que son exactamente los mismos requisitos tØcnicos 

y legales los exigidos en Europa y Colombia, to mismo ocurre con los 

articulos 16 y 30 de la D486 y los articulos 54 y 84 de la EPC, que exigen 

en forma idØntica, que la invención sea novedosa y que las 

reivindicaciones cumplan con los requisitos de claridad, concisiOn y que 

sean debidamente sustentadas por la descripción, respectivamente. 

13 
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Entonces, para entender porque dos oficinas diferentes conceden una 
patente para Is misma materia objeto de Is solicitud Colombians No. 05-
111.200, no es necesarlo sino comprender que esto se debe a que Is 
materia objeto de Is solicitud Colombians, results clara para una persona 
medianamente versada en Is materia, y ademÆs, es completamente 
novedosa e inventiva y con aplicaciôn industrial, pues expertos con los 
mismos conocimientos tØcnicos y bajo los mismos requisitos legates que 
son aplicados par los expertos Colombianos de ese Despacho, han podido 
encontrar dentro de Is materia objeto reclamada, es decir, el proceso de 
polimerización de las reivindicaciones I a 8, los suficientes elementos 
tØcnicos que le brindan novedad, altura inventiva y aplicación industrial, a 
una invención que represents un avance en el estado actual de Ia tØcnica. 

En vista de las anteriores comparaciones, results fÆcil entendØr porque Is 
concesión de dichas patentes pot parte de Is EPO y Is Oficina Australians, 

debe set considerada coma un fuerte indiclo de patentabilidad de Ia 

materia objeto de Is presente invención, que no deberia ser desestimado o 

pasado por alto por parte de Is Oficina de Nuevas Creaciones de Is SIC, 

toda vez que, los conceptos de otras oficinas pueden ser empleados como 

una muy ütil herramienta on Is evaluación do Is patentabilidad de una 

solicitud en particular. Esta apreciaciOn, no corresponde a una simple 

aseveraciôn hecha por el solicitante, sino que es una consideración que 

tiene su justificación  on Is misma normativa Andina en materia de 

patentes. En efecto, el empleo de documentos y estudios provenientes de 

otras oficinas de patentes, es una prÆctica reconocida y aceptada por el 

Articulo 46 de Is Decision 486, el cual en algunos de sus apartes establece 

to siguiente: 

A rtIculo 46.- La oficina naclonal comłetente łodrØ roquerir el informe do 

oxpertos o do. orpanismos. ciontuticos a tecnolóqicos aue se consicleren 

idOneos, para gue emitan opinion  sobre Ia patentabilidad do ía invenciOn. 

Asimismo. cuanclo 10 estime conveniente._łodrÆ  reguerir informes do otras 

oficinas do propiedad industrial. 

a) copia de ía solicitud extranjera; 

MI 
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b) copia do los resultados de exØmanes do novedad o do patentabilldad 
efectuados respecto a esa solicitud extranjera; 
c) copia do ía patente U otro titulo de pro tecciOn quo so hubiese concedido 
con base en esa solicitud extranjera; 

d) copia de cualquier resoluciOn o faio par el cual so hubiese rechazado o 
donegado ía salicitud extranjera; 0, 

e) copia do cua!quier resoluciOn o faio por el cual so hubiese anulado o 
invalidado Ia patente u otro tItulo do protecciOn concedido con base en Ia 
solicitud extranjera. 

La of/c/na nacional compctcnte DodrØ roconocer los resultados do los 

exØmenes referidos en ci literal b) come $uficientes Para acreditar ci 

Wm ilImiento do las condjcioncs do patentabilidad do ia. invenciôn. f...J". 
(Subrayado fuera de texto). 

El artIculo 46, claramente faculta a los Examinadores tØcnicos y legales de 
las oficinas de patentes de los paises miembros do la CAN a considerar 

coma elemeritos importantes para determinar la patentabilidad do una 

invención, las opiniones y los resultados do la examiriaciôn realizada per 

parte de los funcionarios do otras oficinas do patentes. 

Ahora bien, el solicitante claramente entiende que el hecho do que la 

misma materia objeto de la solicitud Colombiana en cuestiOn, haya sido 

$ concedida tanto por parte do la Oficina Australiana y de la EPO, no obliga a 

la concesiOn de dicha patente por parte otra oficina, especIficamente, par 

parte de la Oficina de Nuevas Creaciones de la SIC, pero lo cierto es que 

desde el unto de vista tØonico., dicha concesiOr, Si constituve Mn fuerte 

indicip aue resulta mas pue razonable de p,ue Ia materia objeto de la 

solicitud on cuestión.  Posee efectivarnente los repuisitos de novedad 

nivel inventiyo y aplicaciôn industrial necesprios para gozar del 

privilegio de atente solicitado, lo cual puede y debe ser tenido en 

cuenta de acuerdo con la misma IegislaciOn Andina (DecisiOn 486), la cual 

coma ya se mencionO faculta a los seæores Examinadores a toner en 

cuenta dithos conceptos, asi como los titulos obtenidos en otros parses 

para la concesiOn de una patente, tal y coma claramente se aprecia en el 

artIculo 46 de la citada Decision 486. 
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Por 10 tanto, no se estÆ solicitando a ese Despacho que se desconozcan 
los resultados del examen realizado en Colombia, sino simplemente que se 
incluyan como indicios de patentabilidad tanto el concepto del examinador 
intemacional, como los titulos obtenidos en otros paises los cuales 
corroboran toda Is argumentacion tØcnica y legal que se ha aportado en el 
presente caso pars demostrar Is patentabHidad del proceso de las 
reivindicaciones I a 8 de Is presente solicitud de patente. 

5. CONCLUSION 

Las modificaciones realizadas y las aclaraciones presentadas en el capitulo 
reivindicatorlo ahora presentado permiten superar completamente las 
objeciones presentadas a Is claridad del mismo, por Jo cual el nuevo 

capitulo reivindicatorio cumple a cabalidad las exigencias de claridad 

establecidas por el articulo 30 de Is Decision 486. De otra parte, los 

argumentos expuestos al lo largo del presente escrito, ponen de manifiesto 

de una manera clara y contundente, que el proceso reivindicado en Is 

presente invenciôn es completamente novedoso sobre las enseæanzas del 

documento DI. 

En efecto, como se demostrO anteriormente, las enseæanzas contenidas en 

el documento CO 04-056935 (Dl), no revelan y tampoco Ilegan a sugerir Is 

posibilidadde
 disponer de un proceso tan especifico, como el de Is 

presente invenciôn, en el cual la dosificación del iniciador se Ileva a 

cabo dentro del primer periodp de conversiOn del 10% y on una 

cantidad tal pue al. menos el 92% de la caacidad maxima de 

enfriamiento es usada durante tin tiempo en donde al menos el 10% del 

monómero es polimerizado, se logra tin proceso mejorado, con 

caracterfsticas tØcnicas diferenciables que permiten obtener un producto 

(resina o polimero final) con caracterIsticas deseadas de bajo contenido de 

perOxido residual, frente a las resinas obtenidas por los procesos 

convencionales que hacen parte del estado del arte mÆs cercano, tal y 

como ha sido reconocido por parte de los expertos tØcnicos de las oficinas 

de patentes de Australia y Europa. 
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Por Jo tanto, me permito solicitar a ese Despacho, se sirva flevar 
nuevamente a cabo el estudio de la presente solicitud a la Iuz de las 
modtficaciones y de los argumentos aqul presentados, para conceder el 
privilegio de patente solicitado para el proceso de polimerizacion 
reivindicado. 

6. Anexos 

� Recibo oficlal de caja No. 09-67.578 correspondiente al pago de la tasa por 
las modificaciones realizadas. 

� Nuevas pÆginas 21 y 22, que corresponden at nuevo capitulo 
reivindicatorio modificado, tal ycomo se describiO anteriormente. 

� Copia informal de las patentes Nos. EP1618137 y AU2004234056, que 
cobijan exactamente la misma materia objeto de la presente solicitud de 
patente. 

Atentamente, 

NAVAS 

C.C. 17.066.629 

T.P. 1.250 
Jc 

F. P.360 
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REMNDtCACONES 

1. Un proceso para polimerizar uno o mÆs monOmeros en donde se usa a lo 

sumo 90% en moles de la cantidad que se puede utilizar de manera segura do 

un primer iniciador, donde la cantidad quo se puede utilizar do manera 

segura es la cantidad maxima de dicho iniciador que puede ser usada en 

un proceso idØntico que se corre a la maxima capacidad de enfriamiento y 

donde la temperatura no excede la temperatura puesta o deseada, y un 

Segundo iniciador, que tiene una vida media de 0.0001 horas a I hora a Ia 

temperatura de polimerizaciOn y que es menos estable a la temperatura 

que dicho primer iniciador, que se dosifica por Jo menos parcialmente 

$ 
despuØs del iniôio de la polimerización hasta que el 10% del (los) 

monómero(s) ha(n) sido polimerizado(s), en una cantidad de tal manera 

que por Jo menos 92% de la capacidad maxima do enfriamiento se utiliza 

durante por lo menos un periodo de tiempo en donde por 10 menos 10% en 

peso del monómero se polimeriza, y donde los iniciadores son 

seleccionados de peróxidos orgÆnicos e iniciadores azo- convencionales. 

2. Un proceso de acuerdo con (a reivirtdicaciôn 1, en donde los monOmeros 

comprenden cloruro de vinilo. 

3. Un proceso de acuerdo con La reivindicación 1 o 2 en donde el proceso es un 

proceso de polirnerizaciOn en suspensiOn, preferiblemente un proceso do 

polimerizaciOn en suspensiOn por lotes. 

4. Un proceso de acuerdo con cualquiera do las reivindicaciones 1-3, en donde el 

segundo iniciador tambiØn se adiciona intermitentemente y/o continuamente 

despuØs del inicio de Ia caida de presion y/o durante la caida de presión. 

21 
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0, 

5. Un proceso do acuerdo con cualquiera de las reivindicaciones 1-4, en donde 

se adiciona un colide protector durante el proceso do polimerizaciOn. 

6. Un proceso do acuerdo con cualquiera do las reivindicaciones 1-5, en donde 

dicho primer iniciador tiene una vida media de 0.1 horas a 10 horas a (a 

temperatura do polimerizaciOn y el iniciador menos estable a la temperatura 

tiene una vida media de 0.0001 horas a 1.0 horas a dicha temperatura. 

7. Un proceso de acuerdo con cualquiera do las reivindicaciones 1-6, en donde (a 

cantidad del segundo iniciador que so usa es por to menos 0.01% en peso, 

con base en el peso del monOmero que se polimeriza. 

8. Un proceso de acuerdo con cualquiera de las reivindicaciones 1-7, en donde la 

cantidad total del primero y segundo iniciadores es 0.01% a 1% p/p con base 

en et peso del monOrnero quo so palimeriza, 
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Description 

[0001] The present invention relates to a process to polymerize one or more monomers in a reactor with a certain 
cooling capacity, wherein said cooling capacity is Umiting the space4lme yield of the reactor. 

5 [00021 DE-OS-1 570963 discloses to dose an initiator, optionally mixed with a solvent, to the mixture to be polymerized 
via a stream of water. The organic peroxides that are exemplified in this patent application are peroxydicarbonates and 
acetyl-cyctohexyl-sulfonyl-peroxide (ACSP). This process of DE-OS-1 570963 was found to solve a number of problems 
in the industry. However, the process still suffers from insufficient control of the heat peak of the polymerization reaction 
and a related less than optimal space-time yield of the reactor due to coollng capacity restrictions. Accordingly, a different 

10 process not suffering from these drawbacks is desired. 
[0003] Similarly, EP-A-0 096 365 discloses how a peroxide is added in three parts during the polymerization. Again, 
difficulties in controlling the heat that Is subsequently generated are reported. 
[0004] JP-A-07082304 discloses a process wherein a first peroxide is used at the start of the polymerization. Later In 
the process, when a reflux condenser Is used as an additional cooling device, a second peroxide is dosed to the reactor 

15 to more efficiently use the additional cooling capacity of the condenser. Only a limited amount of the second peroxide 
can be used due to the tact that the first peroxide is still used in a conventional amount By doing to the polymerization 
time is reduced from 5 hours and 3 minutes for the conventional process, in which only the first peroxide Is used, to 4 
hours and 17 minutes for the process wherein additionally the second peroxide is dosed. Although a significant Improve-
ment over the prior art, the time gain Is still considered less than desired. Even higher time-space yield gains are being 

20 looked for. 
[0006] Furthermore, the above-mentioned processes of the prior art are not very suitable for increasing the space-
time yield of very large polymerization reactors, particularly those of at least 15 m3, more particularly those of at least 
20m3, wherein safety margins are maintained to prevent the polymerizing content from running away", meaning that 
due to excessive heat development the reactor content is heated to above Its set temperature, causing more of the 

25 conventional peroxide to decompose, which causes the polymerization rate to further increase, thus auto-acceleration 
occurs up to the point that the reactor content has to be stopped or dumped or it will rupture the reactor. 
[0006] The current invention relates to a new process wherein these problems have largely been Solved. More par-
ticulariy, we have found that by selecting the proper amount of initiator that is doled at the beginning of the polymerization 
and the proper dosing conditions for subsequently added initiator, it Is possible to obtain a polymerization reaction where 

30 the rate of polymerization can be very well controlled and therefore the heat of polymerization can be kept at the maximum 
cooling capacity, allowing optimum reactorspace-tirne yield, very efficient peroxide usage, and very low residual peroxide 
levels in the resin after polymerization. Furthermore, the fact that less of a conventional first initiator is dosed at the start 
of the polymerization, it was found that the distribution of said first initiator over the monomer was improved. Especially 
for the suspension and emulsion polymerization process this was found to result in polymer .particles with less defects, 

35 such as fish-eyes, that are considered to be caused by too high peroxide concentration in a monomer droplet This effect 
can be further augmented by metering both the Initiatorand a protective colloid atthe sometime. Additionally, the porosity 
of the polymer can be enhanced and better controlled through selection of the appropriate protective colloid and the 
way in which the protective colloid and/or the peroxide are metered. 
[0001] The new process Is characterized In that, compared to a process which is run at its maximum rate with all 

$ 

40 Initiator being added at the start of the polymerization, only up to 90 mole% of said initiator (or mixture of Initiators) Is 
added at the start of the polymerization and a second initiator, which is less temperature stable than the first initiator 

� that is added at the start, said second initiator having a halt-fife from 0.0001 hour to 1 Ohour at the polymerization 
temperature, is dosed to the polymerizing mixture at least partially from the start of the Polymerization until 10% of the 
monomer(s) has been polymerized in an amount and preferably at a varying rate, such that at least 92, preferably at 

45 least 86, more preferably at least 980% of the maximum cooling capacity is used during at least a period at time wherein 
at least 10% by weight (%w/w), preferably 200/owlw, more preferably at least 300/ow/w, most preferably at least 400/ow/w 
of the monomer is polymerized. Preferably the second initiator is dosed In such a way that the maximum cooling capacity 
is used in a period of time wherein at least 10% by weight (%w/w), preferably 20%w/w, more preferably at least 300/00W, 
most preferably at least 401Y*w1w of the monomer is polymerized, whereby the actual temperature of the polymerizing 

50 mixture is kept at the desired temperature plus or minus 0.2°C, because the more the maximum cooling capacity is 
being used, the more efficient Is the polymerization process. The dosing of the second Initiator in conjunction with the 
use oftheflrst initiator allows for an unprecedented  accurate control ofthepolymerlzation rate and related polymerization 
heat generation (and, accordingly, also the polymerization temperature) by controlling the peroxide dosing rate, ii) space-
time yield of the reactor, and ill) very economic initiator usage. 

55 [0008] If the amount of initiator being added at the start of the polymerization is carefully chosen and the second 
Initiator Is dosed according to the invention, then It Is furthermore found possible to significantly reduce or remove the 
run-away safety margins that were necessary In the conventional process and the process can actually run at such a 
rate that the heat of polymerization Is very close to, or it may even temporarily exceed, the cooling capacity, without that 
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such a run-away is observed. In this respect, reference is made to JP-A-07082304 (See Example 1) In which conventional 
safety margins are being maintained of more than 16% of the total cooling capacity. In a process according to the 
Invention the actual temperature of the reacting mixture typically does not reach a temperature that Is more than 6°C 
abovethe desired polymerization temperature. Preferably, the overshoot of the temperature of the polymerization mixture 

5 is less than 4°C, more preferably it Is less than 2°C, even more preferably it is less than 1 °C. Most preferably, the actual 
temperature of the polymerizing mixture is kept at the desired temperature plus or minus 0.2°C. 
100091 The amount of Initiator being added at the start of the polymerization should beat most 90% by weight (%wAv) 
of the maximum amount of said Initiator that can be used in the identical process that Is run at the maximum cooling 
capacity and whereof the temperature is not exceeding the set temperature due to an excess of polymerization heat. If 

70 more than this maximum amount of said Initiator is used, the polymerization heat exceeds the heat transfer capacity of 
the reactor and the reactor content will heat up to a temperature above the maximum allowable polymerization temper-
ature. Since such an overshoot in temperature will cause a more rapid decomposition of the Initiator, the temperature 
may even increase further, up to a point where the reaction runs away and becomes uncontrollable and hazardous. For 
this reason this maximum amount of initiator is called the safely useable amount Preferably It is at most 800/ow/w of said 

15 safely useable amount, more preferably at most 701/1ow/w, and most preferably at most 650/aw/w. The lower the amount 
of first initiator the better the controlling of the polymerization rate (and, accordingly, the heat of polymerization) during 
the process. Preferably at least 20/.w/w, more preferably at least 5%w/w, most preferably at least 1 0%w/w of said safely 
useable amount of first Initiator Is used. 
[0010] It Is noted that the term ’maximum cooling capacity" as used herein is used in its conventional meaning, being 

20 the amount of heat that can be removed from the polymerization reaction mixture when 1) said reaction mixture has a 
temperature equal to the preset polymerization temperature, and 2) the cooling capacity is at its maximum level under 
normal polymerization conditions (typically the situation wherein the cooling medium is flowing at Its maximum rate at 
its lowest temperature under normal polymerization conditions), 
(0011] The amount of the second initiator that is used Is preferably at least 0.01 % by weight (%wlw), more preferably 

25 at least 0,015%wlw, and most preferably more than 0.02 %w/w, all based on the weight of the monomerthat is polymerized 
in the process. 
[0012] It is noted that WC) 00/17245 discloses a process Wherein initiators are closed to a polymerization reactor at 
temperatures where essentially all the Initiators have a half-life of from 0.05 to 1.0 hour. In non-prepubflshed application 
PCT/EP0211451 8 extremely fast organic lrltiators with a half-life from 0.0001 hour to 0.050 hour at the polymerization 

30 temperature are used to give an improved control of the polymerization rate, higher polymerization rates, leading to an 
increased space-time yield of polymerization reactors, and results In the process rendering a polymer with very low 
residual initiator levels. However, these processes were found to require the use of high amounts of the fast or extremely 
fast peroxides because the initiator efficiency is below that of a conventional peroxide that is dosed at the start. With the 
present process, the amount of fast or extremely fast peroxide that is used Is lower than the amount as disclosed In WO 

35 00/17245 and PCTIEP02/1 4518. Also the total amount of active oxygen as needed in the present process, compared 
to the process of WO 00/17245 and PCT/P02/1 4518 with the some polymerization time, was found to be reduced. 
Therefore, the present process is more economical and yields a polymerwith less decomposition products of the initiator, 
hence a product with improved organoleptic properties, particularly smell. Also, it is known that residual decomposition 
products typically having a molecular weight of less than 250 Dalton may lead to fogging (the decomposition products 

40 evaporate from the resin and condense on another surface), which is undesired. Also, a rework of Example F of WO 
00/17245 showed that only after 2.9 hours after the start of the heat-up, and only for an instant, the maximum cooling 
capacity was used. It was furthermore observed that the present process allows for a bettor distribution of the initiators 
over the monomer, which, particularly when the polymerization is a dispersion polymerization, such as an emulsion or 
suspension polymerization, results in a polymer with improved properties. Particularly the molecular weight and/or the 

45 molecular weight distribution of the polymer and/or the number of fish-eyes (resulting from the polymerization of a 
monomer droplet when a too high peroxide concentration was present) was found to be improved. 
(0013] The process according to the Invention is pro-eminently suited to polymerize monomer mixtures comprising 
vinyl chloride monomer (VCM). Preferably, the process according to the! nvention involves the polymerization of monomer 
mixtures comprising at least 50% by weight (% wiW) of VCM, based on the weight of all monomer. Comonomers that 

50 can be used are of the conventional type and include vinylidene chloride, vinyl acetate, ethylene, propylene, acrylonitrile, 
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 process the monomer consists essentially of VCM. As is known in the art, the polym-
erization temperature of such processes to a large extent determines the molecular weight of the resulting resin. 
[0014] It is to be understood that the word "dosing’ is used to describe the step of adding initiator to the polymerizing 

55 reaction mixture at polymerization conditions. The dosing can be done intermittently during the polymerization, meaning 
that at least two portions of Initiator are added to the reaction mixture, or it can be continuous, meaning that for a certain 
period of time the initlatorls continuously addedtothe reaction mixture, oranycombinatlon of these techniques. Examples 
of a combination of such techniques include, for instance, a process wherein the initiator is first added continuously, 

72 
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then the addition is stopped, and then again it 
is 

added continuously. If an intermittent operation is selected, there are 
at teast2, preferably at least 4, more preferably at least 10, and most preferably at least 20 moments at the polymerization 
temperature at which the Initiator Is dosed. Most preferably, the peroxide is dosed continuously and/or intermittently 
from the start of the polymerization reaction, preferably after at least 51/16, less preferred after at least 10%, even more 

5 less preferred after at least 20%, of the monomer(s) has already been poiymerized and wherein during the dosing period 
at least 2, preferably at least 5, more preferably at feast 10%, more preferably at least 20%, more preferably at least 
40%, and most preferably at least 60%, of all monomer used in the process is polymerized. 
(00151 In the process according to the invention, one or more initiators maybe used as the second initiator, preferably 
the initiators are Selected from organic peroxides, however, they may also be selected from conventional azo-initlators. 

10 Preferred examples of peroxidesto be used as asecond initiatorin the process according tothe Invention are the following: 

- 1,1 ,3,3-teframethylbutylperoxy methoxy acetate, or hexanoyl pivaloyl peroxide for polymerization reactions at 
35-70°C, preferably 40-65°C. 

* dilsobutanoylperoxide, bls(tert-butyiperoxy) oxalate or 2,2-b7is(2,2-dimethylpropanoylperoxy).4-methyl pentane, for 
15 polymerization reactions at 40-85°C, preferably 45-80°C. 

- u-cumyl peroxyneodecanoate, 2-(2,2-dimethyipropanoylperoxy)-2-(2-ethyihexanoylperoxy)-4-methyl pentane or 
2,4,4-trimethylpentyi-2-paroxyneodeoanoate, at polymerization temperatures of 53-99°C, preferably 60-95°C, and 

- ten-amyl, tert-butyl peroxyneodecanoate or peroxydicarbonates,.at polymerization temperatures of 62-107°C, pref-
erably 75-100°C. 

20 

., 

Other peroxides may also be used. Their half-lives can be determined by conventional thermal decomposition studies 
in monochlorobenzene, as well-known in the art (see for instance the brochure initiators for high polymers" with code 
10737 obtainable from Akzo Nobel). The term polymerization temperature as used herein is used In its conventional 
connotation and represent the average temperature in the period in which the majority of the monomer is polymerized. 

5 In case of doubt, it is the average temperature In the polymerization period In which not the first and not the last 50/6 of 
the monomer is polymerized. 
(00161 Preferably, the first initiator that is added at the start of the polymerization, meaning when up to 10% of the 
monomer has polymerized, preferably when up to 5% of the monomer has polymerized, more preferably when up to 
2% of the monomer has polymerized, even more preferably up to I % has polymerlzed, most preferably when essentially 

so no monomer has yet polymerized, has a half-life (when measured in morrochlorobenzene at the polymerization temper-
ature) of from 0.1 hour to 10.0 hour. More preferably, essentially all peroxide that is added at the start has a half-life of 
0.2 to 5.0 hour, even more preferably 0.4 to 2.0 hour, most preferably 0.5 to 1.0 hour. The first initiator can be a mixture 
of initiators, provided that the weight average half life of the initiators in the mixture is within the 0.1 - 10 hour range. As 
said, the first Initlatorshould have a longer half-life than the second Initiator (at the polymerization temperature). Preferred 

35 first initiators include a-cumyl peroxyneodecanoate, 2-(2,2-dimethylpropanoylperoxy)-2-(2-ethylhexanoyiperoxy)-4-rne-
thyl pentane, 2,4,4-trim6tI’rIpentyl-2-peroxyneodecanoate, 3-hydroxy-1 ,1 -dimethylbutyl peroxyneodecanoate, tort-amyl 
peroxyneodecanoate, tert-butyl peroxyneodecanoate, peroxydicarbonates (e.g. di-(2-ethyihexyl) peroxydicarbonate and 
di-(sec butyl)peroxydicaibonate), tart butyl peroxyneoheptanoate, tart butyl peroxy pivalate, tort amyl peroyxpivalate, 
and dilauroyl peroxide. 

40 (001 7] It is noted that when the term "polymerization temperature" is used, that this Is the temperature at which the 

majorityof

 all monomer (La. more than 501/ow/w, preferably more than 6011/ow/w, most preferably more than 75%w/w of 
the monomer being polymerized) is being polymerized. It is known that the polymerization temperature set-point can be 
varied overtime. Known polymerization temperature variations for polymerizations of vinyl chloride Include an intentional 
higher temperature when the polymerization is started and/or a higher temperature upon pressured drop, both used to 

45 increase the reactoroutput If a variation In the polymerization temperature is applied, then the polymerization temperature 
is considered to be the average temperature overtime from the moment the polymerization temperature Is reached until 
the pressure drop. It is noted that also in the process of the present invention, the polymerization temperature set-point 
during the start-up and pressure drop stages may be higher-than the average polymerization temperature set-point 
(00181 Preferably, the second initiator that Is dosed during the polymerization has a hail-fife (when measured in 

50 monochlorobenzene at the polymerization temperature) of from 0.0001 hour to 1.0 hour. More preferably, essentially 
all second initiator that Is used has a half-life of 0.0005 to 0.8 hour, even more preferably 0.001 to 0.5 hour, most 
preferably 0.005 to 0.35 hour. The second initiator can be a redox initiation system. In such a case the reducing agent, 
the oxidizing agent, or both can be dosed in accordance with the Invention. For such redox systems, the half-life of the 
redox system is the half-life as measured when all components of the system are present. However, in view of the fact 
that redox systems typically contain heavy metals and/or undesired reducing agents, the initiators of the present invention 
preferably are not such redox initiation systems. The second Initiator may be a single Initiator or a mixture of several 
initiators. If a mixture is used, all initiators of said mixture should fulfill the half-life requirement. If a mixture of second 
initiators is used, then preferably all initiator of the mixture is less temperature stable than the first initiator. if the first 
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Initiator IS a mixture of initiators, then it is preferred that the second initiator is less temperature stable than all Initiators 
in said mixture. If both the first and second initiator consists of a mixture of initiators, then it is preferred that the most 
thermally stable initiator of the second mixture is less stable than the least stable initiator of the first mixture. 
(0019] Ina preferred embodiment, the invention relates to a process wherein the polymerization mixture is formulated 

5 atatemperature below the reaction (polymerization) temperature and subsequently heated to reach said desired reaction 
temperature. In such a cold-start process the first initiator is added at the start as defined above. However, in such a 
process is can be beneficial to add also some of the more reactive second Initiator during the heat-up phase, since it 
boost the heat up of the reaction mixture. Preferably, from 0 - 60 % by weight (*/WAY), more preferably 5 -40 %w/w, 
most preferably 5 - 20 %w/w, of the peroxide, based on the total weight 

of the second initiator used during the polym-
10 erization, is present at the start of the heating-up phase, while the remainder is dosed overaperiod of at least 1, preferably 

2, and more preferably 2-4 hours, depending on the polymerization time. More preferably, the remainder of the peroxide 
is dosed from the time the reaction mixture temperature is controlled at the desired reaction temperature. The use of a 
combination of the first initiator and a small amount of the second initiator from the start allows a fast heating up and 
start of the polymerization, since these Initiators will already (partly) decompose during the heating of the polymerization 

15 mixture. When the polymerization mixture reaches the polymerization temperature, the remainder of the peroxide can 
be dosed to the mixture to control the further polymerization rate. Preferably, the dosing is continuous, preferably at a 
variable rate, since this allows the most accurate control of the polymerization rate and a constant polymerization heat 
output. The combination of the first and second Initiator ensures the highest initiator efficiency and space-lime reactor 
yield. This is particularly important for commercial reactors. Therefore the polymerization process according to the 

20 invention Is preferably carried out in reactors of 150 or more. 
[00201 In another preferred embodiment, the reaction mixture is formulated at or near the polymerization temperature. 
In this process, hereinafter called warm-start process, it is not necessary to add a certain amount of the second initiator 
at the start while the remainder is dosed Over time. However, also in this warm-start process it can be beneficial to add 
up to 30 %w/w, preferably up to 200/ow/w, most preferably up to 1 0%w1w, of the second initiator immediately after 

25 formation of the reaction mixture, the remainder being dosed over time. If this procedure is used, the second initiator 
preferably is added as the last Ingredient. This procedure is particularly preferred if a certain amount of polymerization 
inhibitor (a radical trapping species) is present in the reaction mixture. If such a radical scavenger is present, for instance 
because It is introduced with the monomer wherein it is typically used as a stabilizer, the Initially dosed peroxide will 
react with said scavenger, thus preventing a delayed start of the polymerization reaction. 

30 [0021] It is furthermore preferred that two steps are present in the process after the polymerization temperature is 
reached. In a first step with a duration of up to 90 minutes, preferably up to 60 minutes, and more preferably up to 45 
minutes, and with a minimum duration of 1 minute, preferably of 5 minutes, more preferably of 10 minutes, from I to 
6011/6 w/w, preferably from 5 to 40% w/v, of all second initiator Is dosed, such that the desired cooling capacity, preferably 
the maximum one, more preferably the maximum cooling capacity that is acceptable from a safety point of view, is 

35 reached at the end of this dosing step. Then, in a second step, the remaining initiator is dosed (added over lime) in an 
amount and at a rate to control the polymerization in such a way that at least 92, preferably at least 96, more preferably 
at least 98% of the maximum cooling capacity is used during at least a period of time wherein at least 10% by weight 
(%w/w), preferably 200/ow/w, more preferably at least 30%w/w, most preferably at least 401/ow/w of the monomer is 
polymerized. Typically, this means that a variable dosing rate Is used in the second step. 

40 (0022] The total amount of first and second Initiator to be used in a process according to the invention Is within the 

rangeconventionally used in polymerization processes Typically, from 0.01 to 1 % ifi w/w of initiator, more speccally 
0.01-0.5 0/ow/W, based on the weight of the monomer(s) to be polymerized, is used. 
100231 The part of the second initiator that is dosed to the reactor can be in the pure form or, preferably, in the form 
of a dilute solution or dispersion (such as a suspension or emulsion). One or more suitable solvents can be used to 

45 dilute the initiator. Preferably, such solvents are easily removed during the steps working up the polymer after the 
polymerization process (such as alcohols), or they are of such a nature that it is acceptable to leave them as a residue 
in the final polymer. Furthermore, it can be advantageous, but is not necessarily required, that such solvents do not 
adversely affect the thermal stability of the initiator dissolved therein, as can be verified by analyzing the half-life tem-
perature of the initiator in said solvent An example of a suitable solvent is isododecane. If an initiator dispersion is dosed, 

50 then the dispersion can be of either the Initiator itself or of a solution of the initiator, preferably In said suitable solvents. 
Preferably, the dispersion Is an aqueous dispersion. Preferably, the initiator is dosed in a concentration of 0.1 to 60 
%wlw, more preferably 0.5 to 25%w/w, and most preferably 2to 15 01awAN.  The more dilute initiatorsolutions or dispersions 
ensure rapid mixing of the peroxide and the polymerization mixture, which leads to a more efficient use of the peroxide. 
(0024] It can be beneficial to dose the second initiator together with a protective colloid. 

05 [0025] To improve the time-space yield of the polymerization process, it is advantageous to dose at least part of the 
second initiator during the phase of the process after the start of the pressure drop and/or during the pressure drop, 
wherein the pressure drops due to depletion of the monomer. By the term rafter the start of the pressure drop and/or 
during the pressure drops is meant the time during which the pressure in the polymerization reactor drops, including the 

25 
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30 minutes, preferably 20 minutes, more preferably. 10 minutes, and most preferably 5 minutes, before the pressure 
drop is actually observed. Typically, the pressure drop is said to have occurred when the pressure is 0.2 bar, preferably 
0.1 bar, lower than the (linearly extrapolated) pressure during the earlier part of the polymerization. The second initiator 
being added after the start of the pressure drop and/or during the pressure drop preferably has a half-life of less than 1. 

5 hour at the polymerization temperature, since than a relatively small residual amount of the initiator will remain in the 
polymer format In order to reduce the residual amount even more, it is preferred to add extremely fast second initiators 
having a half-life of less than 0.05 hour at the polymerization temperature. However, a slower initiator can also be 
employed. In that case it can be preferred to add a scavenger which is able to neutralize or destroy the residual initiator 
in any subsequent step to such an extent that the residual amount of the initiator in the polymer is acceptable. It is also 

10 contemplated to add a scavenger when fast and/or extremely fast peroxides are used. 
(0026] Preferably, the dosing can be effected at any suitable ently point to the reactor. If water Is added In the course 
of the polymerization process, for exempleto compensate forthe shrinkage of the reactorcontent duetothe polymerization 
reaction, it can be advantageous to use the line through which this water is dosed to also dose the initiator. It is noted 
that if the formation of the initiator is fast enough, one can dose the raw materials for said initiator into piping or hold-up 

15 vessels, from which the initiator is then fed into the polymerization mixture. Alternatively, but less desired, there Is the 
process wherein the raw materials are added to the polymerization mixture. In all instances it can be beneficial to add 
stirring equipment and/or heat exchangers to the feed lines in order to optimize efficiency. 
(00271 It is noted that, due to the use of the more stable first initiator, It is not preferred to conduct the present process 
such that 80% or more of all monomer is polymerized within a period of 2 hours. With such short polymerization times 

20 the amount of residual first initiator would be too high. 
[0028] The polymerization process can be conducted either as a mass process wherein the reaction mixture is pre-
dominantly monomer or as a suspension process wherein the reaction mixture typically is a suspension of monomer in 
water, or as an emulsion or micro-emulsion process Wherein the monomer typically is emulsified in water. Preferably, 
the present process is a mass, suspension or emulsion process. More preferably it is a suspension polymerization 

25 process. Most preferably it is a batch suspension process. In these processes the usual additives will have to be used. 
For example, if the monomer is present in the form of a suspension in water, the usual additives like surfactant(s), 
protective colloid(s), anti-fouling agent(s), pH-buffer(s), etc. may be present. Depending on the type of polymer desired, 
each of the above-mentioned processes may be preferred. 
(0029] One or more protective colloids can be used in the process of the invention. Examples of suitable protective 

30 colloids are protective colloids such as polyvinyl alcohols (PVAs), which may, for example, be (partially) saponified 
polyvinyl acetates with a degree of hydrolysis of at least 40%, more preferably 60%, and most preferably 8211/6, and a 
degree of hydrolysis of at most 90%, more preferably 85%, and most preferably 80%. if for example two PVAs are 
employed, both PVAs may have a similar degree of hydrolysis. It may also be envisaged that the two PVAs have a 
different degree of hydrolysis. A first PVA may have a degree of hydrolysis as described above. A second PVA may 

.35 have a degree of hydrolysis of at least 10%, more preferably 20%, and most preferably 30%, and a degree of hydrolysis 
of at most 80%, more preferably 70%, and most preferably 60%. If more than one PVA is used, the indicated degree of 
hydrolysis generally is the weight-averaged degree of hydrolysis of the produots used. Although said PVAs are the 
preferred protective colloids for processes according to the invention, It Is also possible to use other conventional pro-
tective colloids, such as cellulosics, water-soluble polymers, oil-soluble emulsifying agents or water-soluble emulsifying 

40 agents. Examples of such cellulosics are methyl cellulose, ethyl cellulose, hydroxyethyicellulose, hydroxypropyl cellulose, 
and hydroxypropyl methyl cellulose. Examples of water-soluble polymers are poiyacrylic acid, gelatin, styrene maleic 
acid copolymers, and polyvinyl pyrrolidone. Oil-soluble emulsifying agents are, for example, sorbitan monolaurate, sorb-
Itan trioleate, sorbitan monostearate, glycerin tristearate, and ethylene oxide-propylene oxide block copolymers. Exam-
pies of water-soluble emulsifying agents are polyoxyethylene sotiDitan monolaurate, poiyoxyethylene glycerin oleate, 

45 and sodium laurate. it is also envisaged to employ a combination of two or more of the above protective colloids, 
100301 The protective colloid can be in a pure form or be diluted In an appropriate solvent, which In the case of PVA 
preferably is water or a mixture of water and an alcohol. Aqueous solutions may contain at least 0.05% PVA by weight 
more preferably at least 0.5% by weight, and most preferably at least 1 % by weight, and at most 40 % PVA by weight 
more preferably at most 20% by weight, and most preferably at most 10 % by weight. It so desired, the amount of PVA 

50 in the solution that is actually mixed into the reaction mixture can be even lower, for instance when an aqueous protective 
colloid solution as presented above is fed into the reactor together with additional waterthat is fed to the reaction mixture. 
[0031] The amount of protective colloid to be used in the process according to the invention is within the lower ranges 
as conventionally used in polymerization processes. Typically, this range has a lower limit of 0.01 % w/w of protective 
colloid and more preferably 0.02% wtw, and an upper limit of 1 % w/w of protective colloid, preferably 0.3% w/w, and 

55 most preferably 0.15% wlw, based on the weight of the monomer(s) to be polymerized, Is used. When it is said that 
protective colloid and initiator are added at the same time, it is meant to include not only processes wherein initiator and 
protective colloid are added simultaneously or together, but also processes wherein initiator and protective colloid are 
added or dosed In an alternating way or sequentially in random order at the polymerization temperature (each being 

W_ 
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dosed at least twice). Also It is encompassed In the process of the present Invention to dose at least part of the colloid 
just prior to the pressure drop. 
(0032] After the polymerization, the resulting (co)polymer (or resin) will be worked up as is usual in the an. Polymers 
obtained by a suspension polymerization according to the invention, for example, Will be submitted to the usual drying 

S and screening steps. The resulting resin preferably is characterized in that It contains less than 50 ppm of residual 
peroxide, more preferably less than 40 ppm, and most preferably, less than 25 ppm of peroxide, immediately after drying 
for 1 hour at 60°C and screening. The resin was found to exhibit excellent heat stability as measured with a Metrastatfi 
PSD260 testing oven according to method ISO 182-2(1 990E). The improved heat stability proved that the resin hardly 
discoloured when submitted to melt-processing steps, e.g., to form shaped articles. 

10 

prlmentaI 

(0033] Experiments are carried out according a standard suspension polymerisation process, using a 10 1 Buchl 
reactor provided with one baffle; three flat-bladed stirrers at three levels, a pressure transducer, a vinyl chloride (VCM) 

15 feed line, a nitrogen purge line, a peroxide feed line and a peroxide injection point. The reactor is charged with 4700 g 
of demineralized water; 40.2 g of a 5 % solution of Alcotex 0 B72 (polyvinyl acetate/alcohol) in demlneraflzed water; 
and pressurized with nitrogen to 15 bars. If no leaks are observed, the reactor is evacuated for 5 min at 75 mbars (while 
stirred) to remove the air, and subsequently charged with 2870 g of VCM (ax Akzo Nobel Salt & Base), followed by 
heating up the reactor to the desired polymerisation temperature of 57 °C in 30-60 minutes. After reaching a stable 

£0 temperature, the initial peroxide is dosed either by the injecting point within 1 minute, the peroxide feed line during the 
polymerisation process or both, whatever is required. Dosing of the (very) fast peroxide through the feed line was done 
in such a way that the maximum rate (i.e 33 %/h) was reached in 0.5-0.65 hours. The cooling capacity was limited to a 
value corresponding a maximum polymerization rate of about 33%/h (the maximum of the reference experiment). The 
polymerisation was stopped when a pressure drop of 2 bars was reached, by cooling the reactor and degassing the 

25 reactor. After removal of the residual VCM by evacuation, the polymer was obtained by filtration, washing and drying. 
When an aqueous dispersion of the second initiatorls dosed during the process, the expected volume dosed is subtracted 
from the amount of water added in the beginning, so the total amount of water will be (more or less) The same at the 
and of the reaction. 

30 Experiments 1 and 2 and Comparative Example A and B 

(0034] Using the experimental set-up as described, a conventional initiator (Trigonoxfi El-IP ex Akzo Nobel) was used 
as the first initiator. In Comparative Example A this initiator was used as the sole initiator and It was found that the use 
of 656 ppm was the maximum amount that could be used whereby the reaction mixture maintained the desired reaction 

35 temperature of 57°C. In Comparative Example B this maximum amount of the initial initiator was combined with an 
additional amount of the second initiator. 
In Examples 1 and 2, less than the maximum amount of the first initiator was used in combination with an aqueous 
dispersion of a second initiator, Trigonoxfi 187 ex Akzo Nobel. The difference of the maximum temperature that was 
observed and the preset temperature of 57°C was reported In the table as T Incr. 

40 (0035] The amount of polymer as obtained is presented asthe yield on monomer (yield). The table furthermore presents 
some properties of the resulting polymer. Pad is the average polymer particle size, and DOP Is  measure for the porosity 
of the polymer. The time till pressure drop (CPT) as well as the time till the pressure had dropped to a value two bars 
below the pressure at the start of the pressure drop Is also reported as a measure of the polymerization rate. 

45 

50 

Experiment Tx EHP 
(ppm) 

Tx 187 
(ppm) 

T Incr 
(°C) 

Yield (%) Pad (gm) 
  

POP (%) CPT 
 (mm) 

Time to -2 
bar (mm) 

A 858 0 0 834 1553 259 197 226 

B 656 310 6.0 89.1 154.8 24.8 139 170 

1 500 410 08 86 1536 255 146 177 

2 400 450 0 863 1611 255 154 184 

55 
From these results it follows that much faster polymerization rates are attainable without that a run away of the reaction 
mixture temperature Is observed, when compared to conventional processes. 
The PVC resulting from Experiments 1 and 2 had good organoleptic properties. 
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Claims 

1. A process to polymerize one or more monomers wherein at most 90 percent by weight of the safely useable amount 
of a first initiator is used and a second initiator, having a half-life from 0.0001 hour to 1.0 hour at the polymerization 

5 temperature and that Is less temperature stable than said first initiator, is being dosed at least partially from the start 
of the polymerization until 10% of the monomer(s) has been polymerized, in an amount, and preferably at a variable 
rate, such that at least 82% of the maximum cooling capacity is used during at least a period of time wherein at 
least 10 percent by weight of the monomer is polymerized. 

10 2. A process according to claim 1 wherein the monomers comprise vinyl chloride. 

3. A process according to claim I or   wherein the process Is asüspenslon polymerization process, preferably a batch 
suspension polymerization process. 

15 4. A process according to any one of claims 1-3 wherein the second Initiator is also added intermittently and/or con-
tinuously after the start of the pressure drop and/or during the pressure drop. 

5. A process according to anyone of claims 1-4 wherein a protective colloid is added during the polymerization process. 

20 6. A process according to any one of claims 1-5 wherein said first initiator has a half-life of 0.1 hour to 10 hours at the 
polymerization temperature and the less temperature stable initiator has a half-life of 0.0001 hour to 1.0 hour at said 
temperature. 

7. A process according to any one of claims 1-6 wherein the amount of the second initiator that is used is at least 
25 0.01% by weight, based on the weight of the monomer that is polymerized. 

S. A process according to anyone of claims 1-7 wherein the total amount of first and second Initiator Is 0.01 to 1 %w, 
based on the weight of the monomer that Is polymerized. 

30 9. A process according to anyone of claims 1-7 wherein the polymerization reactor has a volume of 15 m3 or more. 

PatentansprOche 

35 1. Verfahren zum Polymerisleren von sinem oder mehreren Monomeren, wobel höchstens 90 Gew.-% der sicher 
verwendbaren Menge sines ersten Initiators verwendet warden und sin zweiter Initiator, der ems I-lalbwertszeit von 
0,0001 Stunden bis 1,0 Stunden bei der Polymerisationstemperatur aufweist und weniger temperaturstabil ala der 
erste Initiator 1st, von Begmnn der Polymerisation an wenigatens partiell zudoslert wird, bis 106/6 des oder tier Mono-
mere polymerlslert sind, und zwar in elner solchen Menge und vorzugsweise in elner varlablen Geschwlndlgkeit, 

40 dass wâhrend wenigstens der Zeltspanne, In der wanigatens 10 Gew.-% des Monomers polymerisiert warden, 
wenlgstens 92% tier maximalen Kihlungskapazitat verwendet warden. 

2. Verfahren gemaB Anapruch 1, wobel die Monomers Vinyichiorid umfassen. 

45 3. Verfahren geml3 Anapruch 1 oder2, wobel des Verfahren ein Suspenslonspolymerlsationsvertahren, vorzugswelse 
sin dlskontinuierllches Suspensionspolymerisattonsvrfalaren, 1st. 

RM 

4. Verfahren gemªl3 einem tier AnsprUche  1-3, wobel der zweite Initiator nach Beglnrr des Druckabfalls und/oder 
whrend dem Druckabfall such portionsweise und/oder kontinulerlich hinzugefQgt wird. 

S. Verfahren gemI3 elnem tier Anspr0che 1-4, wobel whrend des Polyrnerisatlonsvertahrens ein Schulzkolloid bin-
zugef0gt wird. 

6. Verfahren gemnäl3 einem der AnsprQche 1-5, wobel tier erste Initiator sine Hatbwertszeit von 0,1 Stunde his 10 
55 Stunden be] der Polymelisatlonstemperatur aufweist und tier weniger temperaturstabile Initiator sine Halbwertszeit 

von 0,0001 Stunde bis 1,0 Stunden bell dieserTemperatur autweist. 

7. Verfahren gemä8 einem derAnsprOche 1-6, wobei die Mange des zweiten Initiators, die verwendetwird, wenlgstens 
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0,01 Cew.-% betragt, bezogen auf das Gewlcht des Monomers, des polymerislert wird. 

8. Vertah ran gemal3 elnem der AnaprOche 1-7, wobei die Gesamtmenge des ersten und des zweiten Initiators 0,01 
bls 1 Gew-% betragt, bezogen auf das Gewicht des Monomers, das polymerislert wird; 

5 

9. Vertahren gemar3 elnem derAnsprOche 1-7, wobal tier Polymerlsatlonsreaktorein Volumen von 1$ m3odermehrhat. 

Revendlcatlone 
10 

1. Procede de polymCrisatlon d’un ou de plusleurs monomŁres, clans lequel au plus 90 % an poids de Is quarititC 
utilisable on touts sØcuritØ d’un premier inillateur eat utllisØe at un second Initlateur, syant une dam!-vie de 0,0001 
A 1,00 heure ala temperature tie polymerisation, at qui eat moms stable an temperature qua ledit premier initlateur, 
eat dose au moms partiellement des Is debut de la polymØrisation jusqu’a ce quo 10% du ou des monomŁres aient 

15 
etØ polymØrtsØs, on une quantite, at do prØfØrence, a un debit variable, pour qu’au moms 92% do Ia capacitØ de 
refroidissement maximale soft utilisØe durant au moms une pØriode de temps pendant laquelle au moms 10% en 
polds du monomŁre eat pymerisØ. 

2. ProcØdØ salon la revendication 1, dons lequel lea monomØras comprennent du chlorure do vinyle. 
20 

3. ProcØdØ selon Ia revendication 1 ou 2, dana lequel le procØdØ eat un precede do polymØrisation en suspensIon, de 
prØfØrence, un procØdC do polymØrisation an suspension discontinu. 

4. ProcØdØ salon l’une quelconque des revendications 1 it 3, clans lequel Is second initiateur eat Øgalement ajoutC de 
25 maniŁre intermittente etlou continue aprØs to debut do Is chute de presslon et/ou pendant Is chute de pression. 

S. ProcØdØ salon I’une quelconque des revendications 1114,  dana lequel un colloTde do protection eat ajoute pendant 
Is procØdØ de polymerisation. 

30 S. ProcØdØ salon l’une quelconque des revendications 1 AS, dons lequel ledit premier initiateur a une demi-vie tie 0,1 
1 

a 

10 heures 
a la temperature de polymØrisation at l’inftiateur moms stable an temperature a une demi-vie tie 

0,0001 
a 

1,0 heure 
a 

ladite temperature. 

1. ProcØdØ salon l’une quelconque des revendications 1 a 6, dens lequel la quantite du second initiateur qui eat utilisO 
35 eat d’ au moms 0,01% an poids, sur Ia base du poids du monomers qui eat polymØrise. 

8. ProcØdØ salon I’une quelconque des revendications 16 7, dana lequel la quantitØ totale du premier at du second 
inftiateurs eat tie 0,01 a 1% pIp, sur Is base du poids du monomŁre qui eat polymØrisØ. 

40 9. ProcØdØ salon I’une quelconque des revendications i a 7, dana lequel Is rCacteur tie polymØrisatlon un volume do 
15 m3 ou plus. 
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JCP.EAS5D POLIMMIRTION 2AcOR OUTPUT e1 USING A SPECIFIC ZNTz?.’’OR S15TEI 

The present Invention relates to a process to polymerize one or more monomers 
5 in a reactor with a certain cooling capacity, whores, said coding capacity is 

limiting the space-time ,4cid of the reactor. 

DE-051 670.963 discloses to dose an initiator, optionally mixed with a solvent, 
to the mixture to be polymerized via a stream of water. The organic peroxides 

10 that are exemplified In this patent application are peroxydicarbonates and acetyl-
cyclohexyl-sulfenyt-peroxlde (ACSP). This process of DE-06-1 570 963 was 
found to solve a number of problems In the Industry. However, the process still 
suffers from Insufficient control of the heat peak of the polymerization reaction 
and a related less than optimal space-time yield of the reactor due to cooling 

15 capacity restrictions. Accordingly, a different process not suffering from these 
drawbacks is desired. 

Similarly, EP-A-0 096 365 discloses how a peroxide Is added in three parts during 
the polymerization. Again, difficulties in controlling the heat that is subsequently 

20 generated are reported. 

JP.A-07082304 discloses a process wherein a first peroxide Is used at the start 
of the polymerization. Later in the process, when a reflux condenser is used as 
an additional cooling device, a second peroxide Is dosed to the reactor to more 

as 

efficiently use the additional cooling capacity of the condenser. Only a limited 
amount of the second peroxide can be used due to the fact that the first peroxide 
Is still used In a conventional amount By doing so the polymerization time is 
reduced from 5 hours and 3 minutes for the conventional process, In which only 
the first peroxide is used, to 4 hours and 17 minutes for the process wherein 

ac additionally the second peroxide is dosed. Although a significant improvement 

over the prior art, the time gain is still considered less than desired. Even higher 

time-space yield gains are being looked for. 

CONFIRMATION COPY 
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Furthermore, the above-mentioned processes of the prior art are 

not very suitable for increasing the space-time yield of very 

large polymerization reactors, particularly those of at least 

15m, more particularly those of at least 20 wherein safety 

s margins are maintained to prevent the polymerizing content. from 

"running away", meaning that due to excessive beat development 

the reactor content is heated to above its set temperature, 

Causing more of the conventional peroxide to decompose, which 

causes the polymerization rate to further increase, thus auto-

is acceleration occurs up to the point that the reactor content has 

to be stopped or dumped or it will rupture the reactor. 

The current Invention relates to a new process wherein these 

problems 
have largely been solved. more particularly, we have 

15 found that by selecting the proper amount of initiator that is ’ 

dosed at the beginning of the polymerization and the proper 

dosing conditions for subsequently added initiator, it is 

possible to obtain a polymerization reaction where the rate of 

polymerization can be very well controlled and therefore the 

20 heat of polymerization can be kept at the maximum cooling 

capacity, allowing optimum reactor space-time yield, very 

efficient peroxide usage, and very low residual peroxide levels 

in the resin after polymerization. Furthermore, the fact that 

less of a conventional first initiator is dosed at the start of 

25 the polymerization, it was found that the distribution of said 

first initiator over the monomer was improved. Especially for 

the suspension and emulsion polymerization process this was 

found to result in polymer particles with ieee defects, such as 

fish-eyes, that are considered to be caused by too high peroxide 

30 concentration in a monomer droplet. This effect can be further 

augmented by metering both the initiator and a protective 

colloid at the same time. Additionally, the porosity of the 

polymer can be enhanced and better controlled through selection 

. 

35 

of the appropriate protective colloid and the way in which the 

protective colloid and/or the peroxide are metered. 

MOM 
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The present invention provides :ess to polymerize one or 

more monomers wherein at most 90 percent by weight of the safely 

useable amount of a first initiator is used and a second 

initiator, having a half-life from 0.0001 bout to 1.0 hour at 

$ the polymerization temperature and that is less temperature 

stable than said first initiator, is being dosed at least 

partially from the start of the polymerization until 3.0% of the 

monomer(s) has been polymerized, in an amount, and preferably at 

a variable rate, such that at least 92% of the maximum cooling 

to capacity is used during at least, a period of time wherein at 

Least 3.0 percent by weight of the monomer is polymerized. 

The new process is characterized in that, compared to a process 

which is run at its maximum rate with all initiator being added 

is at the start of the polymerization, only up to 90 mole% of said 

initiator (or mixture of initiators) is added at the start of 

-5-



WO 20011095871 

3 

PCT/EP2004/004500 

of the pomerization and a second initiator, which Is less temperature stable than 
the first Initiator that Is added at the start, said second initiator having a half-lie 
from 0.0001 hour to 1.0 hour at the polymerization temperature, Is dosed to the 
polymerizing mixture in an amount, and preferably at a varying rate, such that at 

a least 92, preferably at least 96, more preferably at least 98% of the maximum 
cooling capacity is used during at least a period of time wherein at least 10% by 
weight (%w/w), preferably 20%sw, more preferably at least 30%w!w, most 
preferably at least 40%wlw of the monomer Is polymerized. Preferably the 
second Initiator is dosed In such a way that the maximum cooling capacity is used 

10 Ina period of time wherein at least 10 % by weight (%wlw), preferably 20%wAN, 
more preferably at least 300/ow/w, most preferably at least 40%wAv of the 

$ monomer Is polymerized, whereby the actual temperature of the polymerizing 
mixture Is kept at the desired temperature plus or minus OXC, because the more 
the maximum cooling capacity Is being used, the more efficient is the 

15 polymerization process. The dosing of the second initiator In conjunction with the 
use of the first Initiator allows for an unprecedented I) accurate control of the 

polymerization rate and related polymerization heat generation (and, accordingly, 

also the polymerization temperature) by controlling the perexide dosing rate, i 

space-time yield of the reactor, and lii) very economic Initiator usage. 

If the amount of initiator being added at the start of the polymerization is carefully 

chosen and the second initiator is dosed according to the Invention, then it is 

furthermore found possible to significantly reduce or remove the run-away safety 
margins that were necessary In the conventional process and the process can 

25 actually run at such a rate that the heat of polymerization is very close to, or it 

may even temporarily exceed, the cooling capacity, without that such a run-away 

Is observed. In this respect, reference Is made to JP-A-07082304 (see Example 

1) in which conventional safety margins are being maintained of more than 15% 

of the total cooling capacity. In a process according to the invention the actual 

30 temperature of the reacting mixture typically does not reach a temperature that is 

more than 8C above the desired polymerization temperature. Preferably, the 

overshoot of the temperature of the polymerization mixture Is less than 4°C, more 

36 
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preferably it is less than 2C, even more preferably it is less than VC. Most 

preferably, the actual temperature of the polymerizing mixture is kept at the 
desired temperature plus or minus OZC. 

5 The amount of initiator being added at the start of the polymerization should be at 
most 00% by weight (%w/w) of the maximum amount of said Initiator that can be 
used In the identical process that is run at the maximum cooling capacity and 
whereof the temperature is not exceeding the set temperature due to an excess 
of polymerization heat. If more than this maximum amount of said initiator is 

10 used, the polymerization heat exceeds the heat transfer capacity of the reactor 
and the reactor content will heat up to a temperature above the maximum 
allowable polymerizaIon temperature. Since such an overshoot in temperature 
will cause a more rapid decomposition of the initiator, the temperature may even 
Increase further, up to a point where the reaction runs away and becomes 

15 uncontrollable and hazardous. For this reason this maximum amount of Initiator is 
called the safely useable amount Preferably it is at most 80%wlw of said safely 
useable amount more preferably at most 70%w/w, and most preferably at most 
65%w/w. The lower the amount of first initiator the better the controlling of the 

polymerization rate (and, accordingly, the heat of polymerization) during the 
20 process. Preferably at least 2%wfw, more preferably at least 511/owtw, most 

preferably at least 10%w/w of said safely useable amount of first initiator is used. 

It Is noted that the term Orneximum cooling capacity" as used herein is used In Its 

conventional meaning, being the amount of heat that can be removed from the 
25 polymerization reaction mlxturewhen 1) said reaction mixture has a temperature 

equal to the preset polymerization temperature, and 2) the cooling capacity Is at 
Its maximum level under normal polymerization conditions (typically the situation 

wherein the cooling medium Is flowing at its maximum rate at its lowest 

’ temperature under normal polymerization conditions). 

30 

The amount of the second Initiator that is used.ls preferably at least 0.01% by. 

weight (%wr), more preferably at least 0.015 %ww, and most preferably more 

-7-
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than 0.02 %vw, all based on the weight of the monomer that Is polymerized In 

the process. 

It is noted that WO 00/17245 discloses a process wherein initiators are dosed to 

a 

a polymerization reactor at temperatures where essentially all the initiators have a 

half-life of from 0.05 to 1.0 hour. In non-prepublished application 

PCTIEP02/14518 extremely fast organic initiators with a half-life from 0.0001 

hour to 0.050 hour at the polymerization temperature are used to give an 

Improved control of the polymerization rate, higher polymerization rates, leading 

10 to an increased space-time yield of polymerization reactors, and results In the 

process rendering a polymer with very low residual Initiator levels. However, 

these
 

processes were found to require the use of high amounts of the fast or 

extremely fast peroxides because the initiator efficiency Is below that of a 

conventional peroxide that is dosed at the start With the present process, the 

is amount of fast or extremely fast peroxide that Is used Is lower than the amount as 

disclosed in WO 00117245 and PCTIEP02II45I8. Also the total amount of active 

oxygen as needed In the present process, compared to the process of WO 

00117245 and PCT/EP02/1451 B with the same polymerization time, was found to 

be reduced. Therefore, the present process is more economical and yields a 

20 polymer with less decomposition products of the initiator, hence a product with 

Improved organoleptic properties, particularly smell. Also, it is known that residual 

decomposition products typically having a molecular weight of less than 250 

Dalton may lead to fogging (the decomposition products evaporate from the resin 

and condense on another surface), which Is undesired. Also, a rework of 

25 Example F of WO 00/17245 showed that only ift 2.9 hours after the start of the 

heat-up, and only for an instant, the maximum cooling capacity was used. It was 

furthermore observed that the present process allows for a better distribution of 

the Initiators over the monomer, which, particularly when the polymerization is a 

Idispersion polymerization, such as an emulsion or suspension polymerization, 

30 results in a polymer with improved properties. Particularly the molecular weight 

and/or the molecular weight distribution of the polymer and/or the number of fish-

V. 
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eyes (resulting from the polymerization of a monomer droplet when a too high 

peroxide concentration was present) was found to be improved. 

The process according to the invention is pre-eminently suited to polymerize 

s monomer mbdums comprising vinyl chloride monomer (VCM). Preferably, the 

process according to the invention Involves the polymerization of monomer 

mixtures comprising at least 50% by weight (% wAy) of VCM, based on the weight 

of all monomer. Comonomers that can be used are of the conventional type and 

include vinyhdens chloride, vinyl acetate, ethylene, propylene, acrylonitrile, 

ic 

styrene, and (meth)ecrylates. More preferably, at least 80% wAy of the 

monomer(s) being polymerized is made up at VCM, while In the most preferred 

It molecular 

the monomer consists essentially of VCM. As is known in the art, the 

polymerization temperature of such processes to a large extant determines the 

molecular weIght of the resulting resin. 

It is to be understood that the word"dosing’ is used to describe the step of 

adding initiator to the polymerizing reaction mixture at polymerization conditions. 

The dosing can be done intermittently during the polymerization, meaning that at 

least two portions of Initiator are added to the reaction mixture, or ft can be 

zo continuous, meaning that for a certain period of time the initiator is continuously 

added to the reaction mixture, or any combination of these techniques. Examples 

of a combination of such techniques include, for instance, a process wherein the 

Initiator Is first added continuously, then the addition Is stopped, and then again It 

Is added continuously. If an intermittent operation Is selected, there are at least 2, 

25 preferably at least 4, more preferably at least 10, and most preferably at least 20 

moments at the polymerization temperature at which the initiator is dosed. Most 

preferably, the peroxide Is dosed continuously and/or intermittently from the start 

of the polymerization reaction, preferably after at least 5%, less preferred after at 

least 10%, even more less preferred after at least 20%, of the monomer(s) has 

.30 already been polymerized and wherein during the dosing period at least 2, 

preferably at least 5, more preferably at leest10%, more preferably at least 20% 
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more preferably at least 40%, and most preferably at least 801/16, of all monomer 

used In the process Is polymerized. 

In the process according to the invention, one or more initiators may be used as 

o the second Initiator, preferably the initiators are selected from organic peroxides, 

however, they may also be selected from conventional azo-initiators. Preferred 

examples of peroxides to be used as a second Initiator In the process according 

to the invention are the following: 

- 1,1,3,3-tetraethyIbutlperoxy methoxy acetate, or hexano4 pIvak4 

10 peroxide for polymerization reactions at 35-70"C, preferably 40-65"C. 

� dllsobutanoylperoxlde, bis(tert-butylperoxy) oxalate or 2,2-bis(2.2- 

$ dimethylpropanoylperoxy)4methyl pentane, for polymerization reactions 
at4OB5eC, preferably 45-80"C. 

- c-canyl peroyneodecanoate, 242-dimethylpropan’lperoxy)-2-(2-

15 ethylhexeno1peroxy)4-methyl pentane or 2,4,4-trimethylpentyl-2-

peroxyneodecanoate, at polymerization temperatures of 53-99"C, 

preferably 6C)-95"C, and 

- tert-amyl, teit-butyl peroxynoodecanoato or peroxydloarbonates, at 

polymerization temperatures of 62 -107"C, preferably 15-100°C 

20 Other peroxides may also be used. Their hall-lives can be determined by 

conventional thermal decomposition studies In monochlorobenzene, as well-

known In the art (see for instance the brochure "Initiators for high polymers" with 

code 10737 obtainable from Akzo Nobel). The term polymerization temperature 

as used herein is used In Its conventional connotation and represent the average 

25 temperature In the period In Mich the majority of the monomer is polymerized. In 

case of doubt, it is the average temperature In the polymerization period in which 

not the first and not the last 5% of the monomer Is polymerized. 

Preferably, the first initiator that is added at the start of the polymerization, 

30 meaning when up to 10% of the monomer has polymerized, preferably when up 

to 5% of the monomer has polymerized, more preferably when up to 20/0 of the 

-10-
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monomer has polymerized, even more preferably up to 1% has polymerized, 

most preferably when essentially no monomer has yet polymerized, has a half-life 

(when measured In monochlorobenzene at the polymerization temperature) of 

from 0,1 hour to 10.0 hour, More preferably, essentially all peroxide that Is added 

5 at the start has a half-life of 0.2 to 5.0 hour, even more preferably 0.4 to 2.0 hour, 

most preferably 0.5 to 1.0 hour. The first initiator can be a mixture of Initiators, 
provided that the weight average half life of the initiators in the mbcture Is within 

the 0.1 - 10 hour range. As said, the first Initiator should have a longer half-life 

than the second Initiator (at the polymerization temperature). Preferred first 

10 initiators Include o-cumyl pemxyneodecanoate, 2-(2,2-dimethylpropanoylperoxy)-

2-(2-ethyUrexano.4peroxy).4-mathyl pentane, 2,4,4-ti1methylpentyl-2-

peroxyneodecanoate, 3-hydroxy-1,1-dimethy(butyl peroxyneodecanoate, tart-

amyl paroxyneodecanoate, tert-butyl peroxyneodecancate, peroxydicarbonates 

(e.g. dI42-ethylhe4) peroxydicarbonate and dl-(sec butyperoxydlcarbanate), 

15 tart but1 peroxyneoheptanoate, tart butyl peroxy pivalate, tart amyl 

peroyxpivalate, and dilaurcyl peroxide. 

It is noted that when the term "polymerization temperature" is used, that this is the 

temperature at which the majority of all monomer (La. more than 50%w/w, 

20 preferably more than 60%wi’w, most preferably more than 750/owt of the 

monomer being polymerized) is being polymerized. It is known that the 

polymerization tàmpentture set -point can be varied over time. Known 

polymerization temperature variations for polymerizations of vinyl chloride include 

an Intentional higher temperature when the polymerization Is started and/or a 

25 higher temperature upon pressured drop, both used to increase the reactor 

output. If a variation In the polymerization temperature is applied, then the 

polymerization temperature is considered to be the average temperature over 

time from the moment the polymerization temperature Is reached until the 

pressure drop. It is noted that also In the process of the present invention, the 

30 polymerization temperature set-point during the start-up and pressure drop 

stages may be higher than the average polymerization temperature set-point 

-11-

4( 



WO 20041096571 

9 

PC’I1EP2004MI4SUO 

Preferably, the second initiator that is dosed during the polymerization has a half-

life (when measured in monochlorobenzene at the polymerization temperature) of 

from 0,0001 hour to 1.0 hour. More preferably, essentially all second initiator that 

Is used has a half-life of 0.0005 to 0.8 hour, even more preferably 0.001 to 0.5 

5 hour, most preferably 0.005 to 0,35 hour. The second initiator can be a redox 

initiation system. In such a case the reducing agent, the oxidizing agent, or both 

can be dosed In accordance with the Invention. For such redox systems, the half-

life of the redox system is the halt-life as measured when all components of the 

system are present However, in view of the fact that redox systems typically 

10 contain heavy metals and/or undesired reducing agents, the initiators of the 

present Invention preferably ere not such redox initiation systems. The second 

Initiator may be a single initiator or a mixture of several initiators. If a mixture Is 

used, all initiators of said mixture should fulfill the half-life requirement If a 

mixture of second Initiators is used, then preferably all initiator of the mixture Is 

15 less temperature stable than the first initiator. If the first initiator is a mixture of 

initiators, than it is preferred that the second initiator Is less temperature stable 

than all initiators in said mixture. If both the first and second initiator consists of a 

mixture of Initiators, then it is preferred that the most thermally stable initiator of 

the second mixture is less stable than the least stable Initiator of the first mixture. 

20 

In a preferred embodiment, the invention relates to a process wherein the 

polymerization mixture is formulated at a temperature below the reaction 

(polymerization) temperature and subsequently heated to reach said desired 

reaction temperature. In such a cold-start process the first Initiator is added at the 

26 start as defined above. However, in such a process Is can be beneficial to add 

also some of the more reactive second Initiator during the heat-up phase, since it 

boost the heat up of the reaction mixture. Preferably, from 06004 by weight 

(%w/w), more preferably 5 -40 %wfw, most preferably 5 -20 %wN, of the 

peroxide, based on the total weight of the second initiator used during the 

30 polymerization, Is present at the start of the heating-up phase, While the 

remainder Is dosed over a period-of at least 1, preferably 2, and more preferably 

2-4 hours, depending on the polymerization time. More preferably, the remainder 

-12-
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of the peroxide Is dosed from the thie the reaction mbcture temperature Is 
controlled at the desired reaction temperature. �The use of a combination, of the 
first initiator and a small amount of the second Initiator from the ’start allows a fast 
heating up and start of the polymertmilon, since fto initiators will already 

6 OwM decompose during the heating of the polymerizatIon mbdure. When the 
polymerization mbctura reaches the poorhaflon.tumpeosture, the remainder of 
the peroxide can be dosed to the mixture to conttd the further polymerization 
rats. Preferably, the dosing Is continuous, preferably at a variable rate, sines this 
allows the most accurate control of the polymerization rate and a constant 

19 polymerization, heat output The combinabon of the first and second Irtitiator 
ensures the highest Initiator efficlen and spacedmc. reactor yield. This is 
padiculady important for commercial reactors.. Therefore the: polymerization 
process according to the Invention is preferably canted out in reactors of I 5 or 
more. 

18 

In another preferred embodiment, the reaction miOuni Is formulated at or near 
the polymerization temperature. In this process,. hereinafter called warm-start 
process, It is not necessary to add a certain amount of the second initiator at  the 
start while the remainder Is dosed over time. Hcsvever, also In this warm-start 

20 process It can babeneflcisito add upto30%a,preferablyupto20%w, 
most prefembly.up to 10%wflv, of the second Initiator Immediately after formation 
of the reaction miatwa, the remainder being dosed over On. If this procedure Is 
used, the second initiator. preferably Is added as the last ingredient This 
procedure Is particularly preferred if a certain amount of polymerization Inhibitor 

26 (a radical trapping species) Is present in the reaction mixture. if such a radical 
scavenger Is present, for instance because it is  introduced with the monomer 
wherein It Is typically used as a stabilizer, the initially dosed peroxide will react 
YO said scavenger, thus preventing a delayed start of the polymerization 
reantorL 

80 . 

It Is furthermore prefªred that two teps are present iothe process �after the 
polymerization temperature Is reachact Ins first step witha duration of up to 90 

-13-
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reaction, it can be advantageous to use the tine through which this water is dosed 

to also dose the initiator. It Is noted that if the formation of the initiator Is fast 

enough, one can dose the raw materials for said initiator into piping or hold-up 

vessels, from which the initiator Is then fed into the polymerization mixture. 

5 Alternatively, but less dashed, there Is the process wherein the raw materials are 

added to the polymerization mixture. In all Instances It can be beneficial to add 

stining equipment andfor heat exchangers to the feed lines in order to optimize 

efficiency. 

10 It is noted that due to the use of the more stable first Initiator, It is not preferred to 

conduct the present process such that 80% or more of all monomer is 

polymerized within a period of 2 hours. With such short polymerization times the 

amount of residual first initiator would be too high. 

is The polymerization process can be conducted either as a mass process wherein 

the reaction mixture is predominantly monomer or as a suspension process 

wherein the reaction mixture typically is   suspension of monomer In water, or as 

an emulsion or micro-emulsion process wherein the monomer typically Is 

emulsified In water. Preferably, the present process Is a mass, suspension or 

20 emulsion process. More preferably it Is a suspension polymerization process. 

Most preferably it is a batch suspension pmcess In these processes the usual 

additives will have to be used. For example, if the monomer is present In the form. 

of a suspension in water, the usual additives like surfactant(s), protective 

colloid(s), anti-fouling agent(s), pH-buffer(s), etc, may be present. Depending on 

25 the type of polymer desired, each of the above-mentioned processes may be 

preferred. 

Sone
 or more protective colloids can be used 

in 

the process of the invention. 

Examples of suitable protective colloids are protective colloids such as polyvinyl 

30 alcohols (PVAs), which may, for example, be (partially) saponified polyvinyl 

acetates with a degree of hydrolysis of at least 40% more preferably 80%, and 

most preferably 62%, and a degree of hydrolysis of at most 90%, more 

-16-
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preferably 85%, and most preferably 80%. If for example two PVAs are 

employed, both PVAs may have a similar degree of hydrolysis. It may also be 

envisaged that the two PVAs have a different degree of hydrolysis. A first PVA 

may have a degree of hydrolysis as described above. A second PVA may have 

5 a degree of hydrolysis of at least 100/6, more preferably 20%, and most 
preferably 30%, and a degree of hydrolysis of at most 80%, more preferably 

10%, and most preferably 60%. if more than one PVA is used, the indicated 

degree of hydrolysis generally is the weight-averaged degree of hydrolysis of 

the products used. Although said PVAs are the preferred protective colloids for 

10 processes according to the Invention, it is also possible to use other 

conventional protective colloids, such as celluloalos, water-soluble polymers, 

oil-soluble emulsifying agents or water-soluble emulsifying agents. Examples of 
such cellulosics are methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, 

hydroxypropyl cellulose, and hydroxypropyl methyl cellulose. Examples of 

is water-soluble polymers are poiyaciylic acid, gelatin, styrane maleic acid 

copolymers, and polyvinyl pyrrolidone. Oil-soluble emulsifying agents are, for 

example, sorbitan monolaurate, sorbitan tiioleate, sorbitan monostearate, 

glycerin tristearate, and ethylene oxide-propylene oxide block copolymers. 

Examples of water-soluble emulsifying agents are poiyoxyethylene sorbitan 

20 monolaurate, polyoxyetiiylene glycerin oleate, and sodium laurate. it is also 

envisaged to employ a combination of two or more of the above protective 

colloids. 

The protective colloid can be In a pure form or be diluted in an appropriate 

25 solvent, which in the case of PVA preferably is water ore mixture of water and an 

alcohol. Aqueous solutions may contain at least 0.05% PVA by weight, more 

preferably at least 0.5% by weight, and most preferably at least 1% by weight, 

Send
 at most 40 % PVA by weight, more preferably at most 20 % by weight, and 

most preferably at most 10 % by weight If so desired the amount of PVA in the 

3D solution that is actually mixed into the reaction mixture can be even lower, for 

Instance when an aqueous protective colloid solution -as presented above is fed 

Into the reactor together with additional water that is fed to the reaction mixture. 

-17-
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The amount of protective colloid to be used In the process according to the 

Invention Is within the lower ranges as conventionally used In polymerization 

processes. Typically, this range has a lower limit of 0.01% w/w of protective 

colloid and more preferably 0.02916 viM, and an upper limit of 1% viM of 

5 protective colloid, preferably 
0.30/a wM and most preferably 0.16% wM based 

on the weight of the monomer(s) to be polymerized, is used. When It Is said that 

protective colloid and initiator are added at the same time, it is meant to Include 

not only processes wherein Initiator and protective colloid are added 

simultaneously or together, but also processes wherein initiator and protective 

10 colloid are added or dosed in an alternating way or sequentially in random order 

at the polymerization temperature (each being dosed at least twice). Aso it is 

encompassed In the process of the present invention to dose at least part of the 

colloid just prior to the pressure drop. 

is After 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 

to the Invention, for example, will be submitted to the usual drying and screening 

steps. The resulting resin preferably Is characterized in that it contains less than 

50 ppm of residual peroxide, more preferably less than 40 ppm, and most 

20 preferably, less than 25 ppm of peroxide. Immediately after drying for 1 hour at 

60°C and screening. The resin was found to exhibit excellent heat stability as 

measured with a MetrasUM P50260 testing oven according to method ISO 182-

2 (1990E). The improved heat stability proved that the resin hardly discoloured 

when submitted to melt-processing steps, e.g., to fómi shaped articles. 

25 

Experiments are carded according a standard suspension polymelisotion 

$, process, using a 101 Buchi reactor provided with one baIfle three flat-bladed 

30 stirrers at three levels, a pressure transducer, a vinyl chloride CM) feed line, a 

nitrogen purge line, a peroxide feed line and a peroxide injection point The 

reactor is charged with 4700g of demineratizedwater 40.2g of a 5% solution of 

4V 
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Alcotex (li B72 (polyvinyl acetatalcohoI) in demlnerallzed water  and pressurized 
with nitrogen to 15 bars. If no teaks are observed, the reactor Is evacuated for 5 
min at 75 mbars (while stirred) to remove the air, and subsequently charged with 
2870 y of VCM (ax Akzo Nobel Bait & Base), followed by heating up the reactor 

a 

to the desired polyrneilsatlon temperature of 57 C In 30-60 minutes. After 
reaching a stable temperature, the Initial peroxide is dosed either by the Injecting 
point within 1 minute, the peroxide feed One during the polymerisation process or 
both, whatever is required. Dosing of the (very) fast peroxide through the feed 
line was done in such a way that the maximum rate (Le 33 %Ih) was reached In 

10 0.5-0.65 hours. The cooling capacity was limited to a value corresponding a 
maximum polymerization rate of about 33 %/h (the maximum of the reference 
ercperlmeri. The polyrnerlsation was stopped when a pressure drop of 2 bars 
was reached, by cooling the reactor and degassing the reactor. After removal of 
the residual VCM by evacuation, the polymer was obtained by filtration, washing 

16 and drying. When an aqueous dispersion of the second initiator Is dosed during 
the process, the erqected volume dosed Is subtracted from the amount of water 
added in the beginning, so the total amount of water will be (more or less) the 
same at the end of the reaction. 

20 
Exparinents I and 2 and Comparative ExampisA and B 

Using the experimental 
sat -up as described, a conventional initiator (Trigono)fi 

EHP ax Akzo Nobel) was used as the first initiator. In Comparative Example A 

this Initiator was used as the sole initiator and it was found that the use of 656 

s ppm was the maximum amount that could be used whereby the reaction mixture 

maintained the desired reaction temperature of 57C. In Comparative Example B 

this maximum amount of the initial Initiator was combined with an additional 

amount of the second Initiator. 

In Examples 1 and 2 less than the maximum amount of the first initiator was 

so used In combination with an aqueous dispersion of a second initiator, Trigonoxfi 

187 ax Akzo Nobel. The dilference of the maximum temperature that was 

observed and the preset temperature of 57’C was reported In the table as ’Finer. 
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The amount of polymer as obtained is presented as the yield on 

monomer (yield). The table furthermore presents some properties 

of the resulting polymer. Pad is the average polymer particle 

size, and DOP is a measure for the porosity of the polymer. The 

5 time till pressure drop (CPT) as well as the time till the 

pressure had dropped to a value two bars below the pressure at 

the start of the pressure drop is also reported as a measure of 

the polymerization rate.  

I Experiment ] Tx Tx T Yield PsdT’ CPT Time to 

I I BHP 187 J.ncr (% (u) () (sin) -2 bar 
(pps) (ppm) (c, J I (sin) 

Las’ I0 a f83.4 155.$ 25.9 197 1 226 
I 656 1310 6.0 J89.1 ].54.B 24.8 139 1170 

[1 1 500 ]410 0,8 86 153.6 25 5 146 177 
400 450 0_ L!3 161.1 35.5 154 184 

10 

From these results it follows that much faster polymerization 

rates are attainable without that a run away of. the reaction 

mixture temperature is observed, when compared to conventional 

processes. 

15 

The PVC resulting from Experiments 1 and 2 had good organoleptic 

properties. 

It is to be understood that, if any prior art publication is 

20 referred to herein, such reference does not constitute an 

admission that the publication fares a part of the common 
general knowledge in the art, in Australia or any other country. 
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TEF CLPI14S DEFINING TRE ZNVNTION ARE AS FOLLOWS 
Cq 

1. A process to polymerize one or more monomers using a 

� first initiator having a safely useable amount and a second 

5 initiator to form a polymerization mixture, and comprising the 

� steps Of: 

(i) adding at most 90 percent by weight of the safely 
2 
it 

useable amount of the first initiator; and 

(ii) adding the second initiator; the second initiator 

10 being dosed at least partially from the start of the 

polymerization Until 104t of the monomer(s) has been 

polymerized, in an amount such that at least 92% of the 

maximum cooling capacity of the polymerization mixture 

is used during at least a period of time wherein at 

15 least 10 percent by weight of the monomer is 

polymerized; 

wherein the second initiator has a half-life from 

0.0001 hour to 1.0 hour at the polymerization temperature and is 

less temperature stable than the first initiator. 

20 

2. The process according to claim I wherein the second 

initiator is dosed at a variable rate. 

3. The process according to claim 1 or 2 wherein the 

25 monomers comprise vinyl chloride. 

4. The process according to claim 1-3 wherein the process 

is a suspension polymerization process. 

30 5. The process according to any one of claims 1-4 wherein 

the process is a hatch suspension polymerization process. 

6. The process according to any one of claims 1-5 wherein 

$ the second initiator is also added intermittently and/or 

35 continuously after the start of the pressure drop end/or during 

the pressure drop. 
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7. The process according to any one of claims 1-6 wherein 

a protective colloid is added during the polymerization process. 

8. The process according to any one of claims 1-7 wherein 

� 5 said first initiator has a half-life of 0.1 hour to 10 hours at 

the polymerization temperature and the less temperature stable 

initiator has a half-life of 0.0001 hour to 1.0 hour at said 

temperature. 

10 9. The process according to any one of claims 1-8 wherein 

the amount of the second initiator that is used is at least 

0.01% by weight, based on the weight of the monomer that is 

polymerized. 

t 15 10. The process according to any one of claims 1-9 wherein 

the total amount of first and second initiator is 0.01 to It 

-, - w/w, based on the weight of the monomer that is polymerized. 

11. The process according to any one of claims 1-10 wherein 

20 the polymerisation reactor has a volume of 15 ml or more. 

25 

L 

12. A process to polymerize one or more monomers 

substantially as herein described with reference to the 

accompanying examples. 


