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1. Me refiero al auto dictado por ese Despacho notificado por fijacion en lista de 28 de
Julio de 2015.

2. Con el fin de responder las objeciones expuestas por el Sefior Examinador en su
Concepto Tecnico correspondiente al Oficio No. 8402 en relacién con la claridad del Titulo,
Capitulo Reivindicatorio, Usos y Segundos Usos, Novedad y Nivel Inventivo de la presente
solicitud, me permito dirigir su atencién a las siguientes modificaciones y argumentos
técnicos por medio de los cuales no sélo se superan completamente dichas objeciones sino

que ademas se establece de manera incontrovertible |a patentabilidad de la solicitud en
estudio,

3. CONCESION DE LA PATENTE EN OTROS PAISES.

Atentamente me permito sefialar ante ese Despacho que la Oficina de patentes
Europea ha reconocido los méritos de patentabilidad de la materia técnica en cuestion, y
como consecuencia de ello ha otorgado la patente EP 2 565 236 (£/ anexo II del presente

memorial corresponde a una copia de la portada de dicha patente).

Ahora bien, ante todo es preciso sefialar que con la informacion mencionada
anteriormente de ninguna manera pretendo desconocer la independencia de la que goza la
Superintendencia de Industria y Comercio al momento de analizar los meéritos de
patentabilidad de una solicitud.
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Sin embargo, si considero de gran importancia resaltar el hecho de que a matera
técn ca revelaca en la solicitud de patente 2n cuestién corrasponde a materia que ha sico
catalogada ccmo novedosa, inventiva e industrialmente aplicable por 13s Examinado-es de
la Oficina Patentes Europea, hecho cue evidentemante representa un claro indicio de que I
materia técnica revelada en la solic tud de patente en estudio cumple a cabalidad <an leos

requ sitos de patentabilidad establecidos en la Decisién Andina 486 de 2000.

4. TITULO.

En conexidn con el titulo de la solicitud, el Sefor Examinador menciona que el titilo no

corresponde con el objeto ya que no se mencicna un prcceso y solo menciona el resultado 3
alcanzar por dicho proceso.

Tomando en consideracion esta objecion, me permitc marifesta- que es deseo del
colicitante mcdificar el titulo de la solicitud. De esta faorma, el nuevo titulo se lee como

cigue:

"PROCESO DE PREPARACION DE PARTICULAS DE PIGMENTOS
AUTOAGLUTINANTES"”

Sobrz est2 particular, me permito resalter que este ruevo titulo reflzja de manera
clara el cbjeto de la invencidn, resaltando las caracterist cas zécnicas esenciales del nroceso
para la preparacion de particulas de pigmentos autoaglutinantes. For consiguiente, el nuevo
ttulo sucera completamente la objecion oresentada por el Sefior Examrinador a este

raspecto.
5. CAPITULO REIVINDICATORIO.
5.1. Modificaciones al Capitulo Reivindicatoric.

En primer lugar, me permito manifestar que es deseo del sol cizante presentar ur
capitulo reivindicatorio modificado, que remplaza al actualmrente presentado, con e
propésito de superar las objeciones presentadas como parte del concepto técnico rezlizadc
por ese Despacho.

En conexion con el mencionado capitulo reivindicatorio modificado, me pe-mitc
resaltar que éste no constituye de ninguna manera una ampliacién al a'cance de la sclicitud,
tal como “ue originalmente presentada, toda vez que las nuevas reivindicaciones defiren de
forma més precisa y limitada el prozeso pera a preparacior de par:iculas de pigmentos
autoaglut nantes, el cual es el objeto de la presente invencién de acuerdo ccn las

ensefianzas de la descripcidén. Dichas modificaciones se exponen a continuacion:
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Nueva
. Sustento
Reivindicacion

Corresponde a la reivindicacion 1 actualmente presentada, en
donde se ha especificado de manera clara de que grupo se
1 selecciona el material mineral pigmentario; ademas especifica la
cantidad de aglutinante que es agregado en el paso ¢ de acuerdo

a la materia reclamada en la reivindicacion 3.

Corresponden respectivamente a las reivindicaciones 2 a 7 |

2a7 |
actualmente presentadas.
Corresponde a la reivindicacion 8 actualmente presentada, en
8 donde se especifica que la neutralizacién se realiza con cationes
polivalentes.
Corresponde a la reivindicacion 10 actualmente presentada, en
9 donde se especifica que la neutralizacidon se realiza con cationes .
monovalentes.
Corresponde a la reivindicacion 11 actualmente presentada, en
10 donde se especifica que la neutralizacién se realiza con una
combinacién de cationes monovalentes y polivalentes.
1% a5 Corresponden respectivamente a las reivindicaciones 12 a 21
a

actualmente presentadas.

Me permito sefialar que las reivindicaciones 9 Yy 22 a 24 del Capitulo Reivindicatorio

de la solicitud original fueron eliminadas del documento modificado.

De acuerdo a lo anterior, me permito aclarar que el orden de enumeracion y
dependencia de las nuevas reivindicaciones se ha reajustado de conformidad con las
modificaciones previamente descritas.

De esta forma, el capitulo reivindicatorio modificado queda constituido por 20
reivindicaciones, las cuales se refieren de manera mas clara y concisa a las caracteristicas
técnicas esenciales del proceso para la preparacion de particulas de pigmentos

autoaglutinantes que es objeto de la presente solicitud, y que cuenta con pleno sustento en
las ensefanzas de la descripcion.
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5.2. Claridad del Capitulo Reivindicatorio.

Ahora bien, con raspecto a la claridad del capitulo reivindicatorio, el Sefiar Examinador
afirma lo siguiente:

i. "La reivinaicacicr. 1 no se encuentra aebicamente soportada en 'a descriocion puestc
que er. las realzaciones preferidas se encuentran las condicionas especificas en [as
cuales debe ser l'evado el proceso, caracteristicas esenciales que definen el procesc y
deben ser mencionadas en la reivindicacizn 1. Adicional a esto el unicc aglutinar.te
poliméricc probado es polvo de cerboximztilcelulosa y ei pigmente minera! e!
carbonato ce caicio, pcr lo cual no hay =vicencia del empleo de todos 'os posibles
pigmentos poliméricos y pigmentos minere'es mencionadcs en el proceso, sino que se
hace una generalizacion de manera especulztiva. Se sugiere restringi- « so'icitua a
una razonable cantidad de componentes, teniendo en cuenta que solo ex’ste un unico
aglutinant= polimérico empleado, es decir. a aquellos que se encuentran cebidamente

soportadcs en el capitulo descriptivo.”

Frente a la arterior afirmaciéon, me permitd resaltar que, y citando a Guia para
examen de solicitudes de patente de invencidon y modelo de utilidad de la Superintendencia

de Industrie y Comerdo:

"La invencién puede estar suficientemente descrita si se aporta: Un sélo €jemplo o un
numero razoneble de ejemplos, modas ae realizacion aiternativos o va-iaciones que
habilitan 2 la persona del oficio normalmente versada en la materia pa~a que, junto
con sus conocimientos generales, pueda poner en practica la invancién en toda el area
reivindicada y no sélo algunas especies particulares reivindicadas, sin que requiera ae
un esfuerzo inventivo. En tal caso, la presentacion de ejemplos relativcs a todas las
especies particulares ce la invencidn no sera condicion necesaria para 'a suficienzia,

siempre y cuanco dichas especies se mer.cionen en la descripcion”.

En relacidon con lo anterior, me permito manifestar que la carboximaztilcelulosa v =l

pigmento mineral el carbonato de calcio constituyen una forma de realizacion prefe-ida de la

presente invencién y no Ln limitante del alcance de la invencior. Asimismo, dicha
realizacion pre“erida habilita a la persona del of cic normalmente versada en l¢ materia para
que, junto con sus conocimientos generaes, pueda poner el practica la invencion, tal v

como la Guia r=ferenciada Ic menciona.

Es importante mencicnar que, la carbcximetilcelulosa es un polisacarido especfico
modificado, que ha sido usado en los ejemgias. Sin embargo, |2 persona versada en la
materia sabria que otros polisacaridos pocrian ser utilizados en dicho proceso, po- ejemplo
almidon, calulosa, gl cégeno. o polisacaridos estructLrales como celulosa y quitina (Pagina
12, lineas by 7).
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No hay razén para asumir que la invencién no podrad funcionar con otros compuestos
como los mencionados anteriormente, per lo tanto se considera que la materia reclamada
en dicha reivindicacion es clara y estd plenamente soportada en el capitulo relvindicatorio, y

no serid apropiado delimitar el alcance a un dnico compuesto.

Por todo lo anterior, muy amablemente me permito solicitar que la objecidn a este
respecto sea retirada.

i "La reivindicacion I no es Clare puesto que es la independiente y debe contener todas
las caracteristicas esencialas que definen el proceso, objeto de invencitn, ademas
cabe’ resaltar que un proceso se define por una serie de pasos secuenciales v
condiciones, por fo tanto en la reivindicacién 1 no se estdn mencionados todos los
pasos © etapas del proceso, sin ser clare cuantos pases o etapas tiene, asimismo,
tampoce se mencionan las condiciones en cads uno de fos pasos o etapas. Se debe
aclarar el nimero de etapas y definirfas correctamente con sus condiciones.”

Frente al amterior sefialamiento, me permito indicar que la materia reclamadsa en dicha
refvindicacién estd definida correctamente por tos siguientes pasos:

Paso a) proporcién una suspension acuosa de materiales pigmentarios minerales;
Paso b) proporcién de por lo menos un agiutinante polimérice, gue comprende por o
menos un polisacarido modificado que tiene un grado de carboxilacidon y viscosidad
intrinseca determinadas en un rango de valores,
Paso ¢} mezclar el aglutinante de iz etapa b) con la suspensidn acuosa de materiates
pigmentarios minerales de Ja etapa a), ajustando el contenido de sblidos de la
suspensidn a un rango indicado,
Paso d) moler la suspensién acuosa de materiales minerates de {a etapa ¢l

Ademas, ha sido modificada para mayor compresion de la materia reclamada en la
misma. En primer lugar, se especifica de qué materiales s realiza la seleccidn de material
mineral pigmentario (entre carbonate de calcio, minerales que contienen carbonato de
caicio, rellenos mixtos a base de carbonatos, ¢ mezcias de estos), ademads se especifica en

el paso d} la cantidad de aglutinante adicionado (0,1 a 10,0% en peso con relacién al peso
total de fa suspensién).

Asi pues me permito indicar que los pasos y condiciones para llevar a cabo el método
reclamado, se encuertran completamente descritas en {a nueva refvindicacidén 1, v en las

reivindicaciones dependientes del nuevo capitulo reivindicatorio,

Por todo lo anterior, muy amablemente me permito solicitar que la objecidn a este
respecto sea retirada,

w3
S
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ifi.  “La reivindicacién 1 no es dara ni conzisa parque:

- Los términos y/o expresionas "sLspensién acuosa”, “"materic/ de pigmentano”,
“aglutinante polimérico” son muy amplios, abércan muchos licos de compuestos,
puesto que para una persona de nivel medio versada er la ™aterie estos evocan su
funcién y no se estéd indizando la denominaciér comdn de los ccmpuestos. Se sugiere
definir a gue tipo o tipos se estd haciendo refe-2ncia con los anteriores términos, pues
no se puece definir solo por su funcién, ds ac.erdo a lo sustzntado en la descripcion

- La etapa a) y b) no son claras porque no se menciona la proporcion de la suspension
jque se requiere, ni del agittinante po imérico. Se deben mencionar dichas
proporcicnes necesarias para llevar a cabo €l proceso

- En la etapa c) se mencicna que se debe mezclar, pero no s€ menciona si se requiere
un instrumento para llevar a cabo esta etzpa y las condiciones que se requieren, tal
como tiempo o temperatura o forma de mazclado.

- En la etapa d) se menciona quz se debe triturar pero no se menciona si se reqguiere un
instrumento para llevar a cabo esta etapa v las condicio™€s que se requierer, tal coma

tiempo.”

Con respecto a las antericres objeciones, en la Guia para examen de solictudes de
oatente ce invencién y modelo de utilidad se sefiala jue: “e significado y alzance de las
palabras de las reivindicaciones debe ser el ;ue normalmente se les da en el drea técnica de
la solicitud, (...) en consecuencia, el examinador debe lee~ cada reivindicacion dando a lkes

palabras el significado y alzance que tiene aormalmerte en e estado de la técnica.”

Asi pues me parm.to sefialar gue expresiones como “suspansion acuosa”, “material de
pigmentario” y “aglutinante solimérico” son bien conociaas y para la persora versada en la
materia no existiria coafusiér al utilizar estos términos. Ademas de esto, cabe rasalia~ que

diches términos cuentan con pleno soport2 en el capitulo cescriptivo.

En conexidn a ic anieriormarte ZJicho, remito la atencion del sefo~ examinador a la

pagina 8, linea 23 donde se cita de manzra clara el significado del término “suspensién”:

“Una "suspersién” ¢ " suscension espesa" en e' contexto de la presente invencion
comprence sélidos insolubles y agua, y opciorelmente otros aditivos, y por lo comun
contiene grandes cantidades de sélidos y, por io tarto, es mas v'scosé y puxde tener

una densidad maycr que I3 del liquido del cual esta formada.”

Con respecc al "material de p gmentario”, este cuenta con pleno soporte en la pagina
S linea 20, donde se nace referencia a que dicho mineral, que se procesa de acrLerdo con el
proceso de la invencion, se puede seleccicnar =ntre: carbonao de calcio, mineraies que

contienen carboanato de calcio, re.lenos mixtos a base de carbonatos o mezclas ae estos.
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Con respecto a los instrumentos, necesarios para realizar los pasos c) y d) de la
reivindicacion 1, me permito mencionar que la mayoria de reivindicaciones son
generalizaciones de uno o mas ejemplos particulares y por lo tanto al solicitante le deberia

ser permitido cubrir todas las modificaciones obvias o equivalentes a las descritas.

Asi pues los pasos de mezclado vy molienda son pasos claramente conocidos
Por una persona normalmente versada en la materia, especialmente en el campo de

particulas de pigmentos autoaglutinantes. Consiguientemente, la forma de realizar dichos

Pasos se encuentra totalmente soportada en el capitulo descriptivo en la pagina 16, lineas
15 a 24 en donde se cita:

"El proceso de trituracién puede conducirse mediante cualquiera de las técnicas y
equipos de trituracion que el experto en la técnica de |a trituracion en humedo conoce
muy bien. La etapa de trituracién puede ser llevada a cabo con cualquier dispositivo
de molienda convencional, por ejemplo, en condiciones tales que la refinacion es
producto principalmente de los impactos contra un cuerpo secundario, es decir en uno
0 varios de los siguientes: un molino de bolas, un molino de rodillos, un molino de
vibracion, un molino de impactos centrifugo, un molino de esferas vertical, un molino
de atricion, o algun otro equipo similar que la persona capacitada en la técnica conoce.

La etapa de trituracion d) puede ser llevada a cabo por tandas o en forma continua,
preferiblemente en forma continua.”

Es importante resaltar que cualquier persona versada en la_materia sabria
como llevar a cabo el proceso _de mezclado y molienda Y que equipo debe ser

utilizado. Por lo tanto no es necesaria la especificacion de dichos instrumentos en la
reivindicacion.

Asi entonces, solicito amablemente que las objeciones a este respecto sean retiradas.

iv.  "Las reivindicaciones 6, 8 - 11, 12, 16, 17, 18 mencionan expresiones, tales como
"grado de carboxilacién”, “...parcialmente neutralizados ahadiendo...”, “tamafo de
particula”, “viscosidad intrinseca” que no definen los componentes del proceso sino
que corresponde a resultados a alcanzar, porque la invencién no queda definida por el
resultado a alcanzar, puesto que la reivindicacion incluiria no solo la solucién

propuesta por el solicitante, sino todas /as alternativas presentes o futuras que lleguen
a ese resultado.”

Frente al anterior sefalamiento, me permito mencionar que, al contrario de lo

seRalado por el sefior Examinador, dichos términos no describen resultados a alcanzar, sino

caracteristicas técnicas del aglutinante polimérico o de |as particulas de pigmentos

autoaglutinantes. Estas caracteristicas especifican que tipo de aglutinate polimérico debe

usarse (por ejemplo un aglutinante con una determinada viscosidad intrinseca).
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Dichos términos se ercuentran plenamente definidos en la pagina 8, lineas 9 a 28.

“El "grado ce carboxlacion" estd especificado respacto de la cantidad total de grupos

aidroxilo por uridad de monémero no modificaco del polisacarido or.ginal.”

“"El término "viscosdad intrinseca” como se emplea en el contextc de la presente
invencién es una madida de la capacidad ce un pclimero en solucién para incrementar

la viscosidad ce la solucion vy se indica en mil/g ”

“E/ "tamado de particula” de un productc de carbonatc de calcio esté definizo por la
distribucion ce tamafio de sus particulas. El +alor d. representa el diametro respecto
del cual x% en peso de las particulas tieren didmecros menores a d,. (...) A los
efectos de la presente invencion, el tamano de perticula se indica como el tamano
medio pondearal de particula dsp, @ menos que se indique lo contrario. Para determinar
el valor dsp, de temafio de particula medio ponderal de las particulas que tienen un
valor ds entre C,4 y 2 uym, se puede uti'izar un dispositivo Sedigraph 5120 de la

compafia Micromeritics, EE.UU.”

Teniendo en cuenta las anteriores definicion2s, se evidencia que estos té minos no son

resultados 2 alcanza- en e. proceso invertive rezlamado en la presente sclicitud, sino

caracteristicas que permiten iZentificar y limitar .a materia reclamada en esta sclicitud.

Por todo lo anterior, amablemente me permito solicitar a ese Despeacho que la

objecion a ese respecto sea retirada.

“"En Jas reivindizaciores 21 a 24 se define una suspension de particulas, pero no se
encusnt-a bien definida porque se esta definiendo por los usos que posee. cuando =sta
se puede definir por sus caracteristicas esenciales que serdn COmMPOoNENtes y
progorciones.”

“l a reivindicacién 21 menciona una susp=nsién y ia define por el proceso de obtencion
de las reivindicaciores precedentes, lo cuai no es positle puesto que la suspensidn se
puce definir Dar sus componentes y pronorciones. o

“la reivindizacién 22 define un producto de papel pero no se menciona las
proporziones de cada uno de sus componentes, lo cual hace pate ae I[3as
caracteristicas esenciales necesarias pa-a definir dicho procucto.”

“Aparentemente la suspension de /a refvindicacién 21 y el producto de 'a reivind cacion
22 se defiren por lcs mismos componantes y proporciones, donde le Unica diferencia
seria el pr2ambula, por lo tanto solc se debe dejar uno, puesto qu2 no todos estan

sustentadas.”
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Frente al anterior sefialamiento, me permito indicar que de acuerdo al numeral 5.1 del
presente memorial, las reivindicaciones 22 a 24 han sido eliminadas del capitulo

reivindicatorio.

Por otro lado, me permito mencionar que la Guia para examen de solicitudes de

patente de invencion y modelo de utilidad cita:

"Las reivindicaciones de productos definidas en términos de un proceso de fabricacion
son admisibles, solamente si los productos como tales cumplen los requisitos de
patentabilidad, es decir, cuando son nuevos e inventivos, y cuando no se pueden

definir por sus caracteristicas estructurales"”

Por lo tanto, la reivindicacién 21 (nueva reivindicacion 20) menciona una suspension
en términos de su proceso de fabricacién ya que no es posible definir la suspension de
particulas de pigmentos autoaglutinantes por sus componentes y proporciones sin restringir

de manera excesiva el alcance de dicha reivindicacidn.

Como se evidencia a lo largo del capitulo descriptivo, y a lo largo de este memorial,
las caracteristicas del proceso se encargan de brindarle diferentes propiedades a
la_suspensién reclamada, la cual depende del novedoso paso d) de molienda de la
reivindicacion 1, del grado de carboxilacién especifico del polisacarido modificado y del
rango en el que se encuentre la viscosidad intrinseca. Esto se puede evidenciar de manera
clara en la tabla 2 de la solicitud. En donde se muestra una mejora del material de acuerdo

a las medidas de indice de traccién y de enlace interno.

Por todo lo anteriormente sefialado, no es posible definir las caracteristicas
estructurales del material reclamado en dicha solicitud. Asi pues, amablemente me permito

solicitar a ese Despacho que las anteriores objeciones sean retiradas.

Finalmente, me permito resaltar que el nuevo capitulo reivindicatorio es totalmente
claro y conciso al reclamar el método para la preparacion de particulas de pigmentos
autoaglutinantes. Asimismo, dicho capitulo modificado supera completamente las objeciones
de claridad presentadas por el Sefior Examinador Yy, por lo tanto, cumple a cabalidad con lo
estipulado por el Articulo 30 de la Decisién Andina 486 de 2000.

6. REIVINDICACIONES RELATIVAS A USOS O SEGUNDOS USOS.
se=eme—meR U e RELATIVAS A USOS O SEGUNDOS USOS.

Por otra parte, el Sefior Examinador establece que las reivindicaciones 21 a 24 estan
definidas en términos de un uso, por lo que se considera que dichas reivindicaciones no son
patentables de acuerdo a los Articulos 14 y 21 de la Decisién 486/2000,
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Tomando en consideracién la anterior objecion, me permito aclarar que, de acuerdo
ccn las modificaciones expuestas en el numeral 5.1 del presante memcrial, las

reivindicaciones 22 a 24 han sido eliminadas del capitLlo r2iv ndicatorio.

Sin embargo, me permitc aclarar que la reivindicacion 21 (nueva re vindicacién 20) en
ningln momento hace referencia a un uso, ya que como se indic¢ previamente esta es una

reivindicacion de producto caracterizado por su método de fabricacion.

Por todo lo anteriormente dicho, amablemente solicto cue la objecion a estz respecto

rea retirada.
7. NOVEDAD.

Ahora bien, el Sefor Examinador asegura que la reivindicacion 1 no cumple con el
racuisito de novedad en vista de las ensefianzas de los documentos C013-229479 (D1),
C0O13-229423 (D2) y US20070266898 (D3). Adicicnalmente, ce indice qu2 Las
reivindicaciones c2pendizntes Z a 24 no mencionan g'guna caracteristica que haga nuevo al

proceso de la reivirdicedon 1, por lo tanto tampoco se ccnsicerar nuevas.

Teniendo en cuenta lo znteriormente dicho, el Sefor Examinador asegura que las
caracteristicas esenciales del proceso para prepara- suspensiones ce la reivindicacion 1,
habian sido divuigadas previamente en D1, D2 o D3 conduyendo que el proceso dascrito

por dicha reivind zacién ya era conocido en el estado de la técnica.

Sobre este sefialamiento, amablemente me permito enfatizar que dichos
documentos no sugieren la preparacion de particulas de pigmentos
autoaglutinantes, tal como es reclamado dentro del capitulo reivindicatorio

modificado que se presenta junto con este memorial.

Asi pues, 2s importante sefialar que 2l grado de carboxilacion y la viscosidad

intrinseca no son resultados a alcanzar, sino caracteristicas esenciales obligatorias

del aglutinante polimérico.

Los docurmentos D1 v D2 se refieran al oroceso para preparar particulas que
comprenden “.. provision par lo menos un aglutinante polimérizo, con un grado de

carboxilacién er. el intervalo 0.4 a 2 y una viscosigad intrinseca de 3 a 300mi/g” Enfasis

ajadido.

Por otro lado, el documento D3 se refiere a un prcceso para preparar particulas de
pigmentos autoaglutinantes, secas o en cuna de suspension o dispersion, gue contiene
materia inorgar ca y aglutinantes. En dicho documento s& menciona que por lo menos un

aglutinante debe estar presente, y que dicho agluzinante puece ser escogido de una liste
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dada en el documento, en la cual se menciona la carboximetilcelulosa. Sin embargo en

ninguna parte en dicho documento la carboximetilcelulosa usada se define de

manera precisa, ni mucho menos se menciona que el grado de carboxilacién o la

viscosidad intrinseca.

Contrario a eso, la nueva reivindicacion 1 se refiere a un proceso para preparar
particulas de pigmentos autoaglutinantes que comprende de acuerdo al paso b,
proporcionar por lo menos un aglutinante polimérico, donde el aglutinante comprende por lo

menos un polisacarido modificado que tiene un grado de carboxilacién en el intervalo

de 0,4 a 2,0 y que tiene una viscosidad intrinseca en el intervalo de >300 a 500

mi/g.

Ademas, es importante resaltar que como se dijo previamente, no es posible definir la
suspension de particulas de pigmentos autoaglutinantes reclamada en la nueva
reivindicacion 20 por sus componentes y sus proporciones sin restringir el alcance de la

solicitud.

En consecuencia, atentamente me permito manifestar ante ese Despacho que tanto la
materia de la nueva reivindicacion 1 como de las demas reivindicaciones 2 a 20, presenta
un inequivoco caracter novedoso frente a las ensefianzas de los documentos D1, D2 y D3
cumpliendo por lo tanto a cabalidad con los requisitos de patentabilidad establecidos en el
articulo 16 de la Decisién 486 de 2000.

8. NIVEL INVENTIVO.

Finalmente, el Sefior Examinador considera que la materia reclamada en el capitulo
reivindicatorio actualmente presentado careceria de altura inventiva con respecto a las
ensefanzas de los documentos US5492560 (D4) y US20080210394 (D5).

El sefior examinador afirma que una persona del oficio normalmente versada en la
materia, incluiria la etapa de molienda de la suspension acuosa que contiene aglutinante y
el pigmento de D5, en el proceso de D4 para llegar al objeto de la reivindicaciéon 1 de la

solicitud, por lo cual se considera obvia afectando también las reivindicaciones 2 a 17 y 19.

En respuesta a lo anterior, inicialmente me permito resaltar que las revelaciones de
ninguno de los documentos citados se constituyen en una motivacién para que la
persona versada en la materia combine las ensefianzas de estos documentos y

obtenga la materia reclamada por la presente solicitud.

11
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En este senrtido, las ensefianzas de los dccumenrtos D4 y D5, solas o en combinacion,
de ninguna manera puedzn conducir a obteer el método para la preparacién ce particulas

de pigmentos autoaglutinantes, tal y como se reclama dentro del capizulo re vindicatorio
modificado que se presen:a junto con este memorial.

Asi pues, Me permito resaltar que el objeto de la reivindicacién 1 se refier= a:

“Un proceso para preparar particulas de pigmento autcaglutinantes qua ccmprende las
siguientes erepas

(...; d). Mole- la suspension acuosa de matzria'es minerales de la etaoe c).”

De acuerdo a las ens2fianzas de la des:zr pcidn, el conceptc de particu as de pigmento
autoaglutinantes es conocido en la industria y se refiere a particulas sclidas, distintas,
formadas de mater al mineral y aglutinante qu2 estan unidos intimamsante entra si, ademas
la implementacion de dichas particulas, previene las dificultades Icgisticas jque aresenta la
manipulacion de materia es minerales y aglutinantes por separado, y evita las inoportunas
interacciones fisicas y quimicas que se desarrollan en mezclas similares de mine-eles y
aglutinantes (pagina 1 lineas 12-16 y 18-21)

La preparacion de cichas particulas es conocida en el estado del arte, por 2jemglo de
WO 2006/008657 (pagina 1 lineas 10 a 25). Sin embargo, d chas particulas sorn prepa-adas

por un proceso en el que se implementa po- lo_menos un paso de molienda de los

materiales minerakes en la presencia del aglutinante; por consiguiente, la molienda es un

paso esencial para producir particulas de pigmentos autoaglutinantes.

Teniendo en zuenta |z anteriormente sefalado, y con el animo de demcst-er arte ese
Despacho que el capitulo reivindicatorio modificedo 2s inventivo frente a la combinacion de
las ensefianzas de los documentos D4 y D53, atentamente me permito prasenta- las

siguientes consideraciones técnicas:
L Sefalamientas con respecto a los documentos D4.

El documentc D4 se refiere a una composicion para ser usada en la “abricacion de
papel de relleno, qi2 comprende un material norganico con la presencia de un comptLesto
de celulosa. De acuerdo a lo que dijo el sefor Examinacor por lo menos una de las
diferencias con el proceso ensefiado en esta aplicacion es que en el estado del arte de D4

no se menciona el paso de molienda.

12
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Mas precisamente, el aglutinante (una solucién acuosa de derivado de celulosa) en D4
no es molido con el material inorganico, sino simplemente mezclado con él. Por lo tanto,
D4 no se refiere a una suspension de particulas de pigmentos autoaglutinantes, ya
que de acuerdo a la presente invencién las particulas de pigmentos
autoaglutinantes se preparan por un proceso que implementa por lo menos un

paso de molienda de los materiales minerales en la presencia de un aglutinante.

En conexion a lo anterior dirijo la atencidon del sefior Examinador a la pagina 1, linea

22 de la presente solicitud, en donde se cita:

"Las particulas de pigmento autoaglutinantes son preparadas mediante un proceso
que implementa por lo menos una etapa que consiste en moler materiales minerales
en presencia de aglutinante, donde trituracion se refiere a una operacion que busca
una reduccion del tamarfio de la particula; los materiales minerales de las particulas de
pigmento autoaglutinantes tienen un didmetro menor que el material mineral inicial

utilizado para producirlas.”

Asi pues, es importante sefialar que el aspecto novedoso del proceso reclamado en |a
presente solicitud don respecto a dicho documento, es la etapa de molienda que permite

obtener un material con unas caracteristicas particulares.

Por lo tanto, una persona normalmente versada en la materia que desee mejorar el
proceso para preparar Las particulas de pigmento autoaglutinantes no tomaria en cuenta
las consideraciones de las ensefianzas del documento D4, ya que dicho documento ni
siquiera se refiere a particulas de pigmento autoaglutinantes; por lo tanto, no seria obvio

para que dichas ensefianzas puedan mejorar dicho proceso.

II.  Senalamientos con respecto al documento DS.

En concordancia con lo estipulado por el Sefior Examinador, el documento D5 se
refiere a un proceso para la produccién de papel con relleno o productos de papel que
contengan relleno. Sin embargo, la materia objeto de D5 difiere de la reclamada en la
reivindicacion 1 en que el grado de carboxilacién de al menos un polisacarido modificado y

la viscosidad intrinseca no son ensefiadas en el dicho documento.

El efecto técnico de esta diferencia es la habilidad mejorada para unirse a
otras superficies, como las fibras de celulosa. Esto se evidencia claramente en la tabla

2 de la solicitud en la cual se explica:

13
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"Dz la Tabla 2 se entiende claramente que !os p/gmentos autoaglutinantes preoaracos
segun el proceso de la invencidn aemuestran una mejor cepacicad para fijarse a otras
superr.cies como, por ejemplo, las fibrzs celuldsicas. Esto queda probado por el indce
de traccion del Ejemplo de la invencidr 8 (25 Nm/g), que es mds elto que los indices
de trezcidon de los Ejemplos comparativos 6 (17 Nm/g) y 7 (23 Nm/g). Ademds de
esto, 2/ en'ace interno del Ejemplo ce la invencion 8 (630 kPa) también es mas

elevado que el enlace interno de los Ejemplos comparativcs 6 (560 kPa) y 7 (610
kPa).”

Es importarte indicar que el ejemplo 7 se refiere a un proceso para p-oveer particu as
de pigmento autoaglutinantes en donde el aglutinante es carboximetilcelLlosa que cuenta
con un graco de carboxilacion de 1.2 y tiene una viscosidad intrinseca 179 ml/g. 2| papel
obtenido de dichas particulas tiene un indice de traccidon de 23 Nm/g y un enlac2 interno de
610 kPa. Contrario al papel obtenido de las particulas obtenidas por el proceso inventivo
reclamado 2n la presente solicitud, en donde el polisacarido madificado tiene un grado de
carboxilaci¢n de 1.7 y una viscosidad intrinseca de 327 ml/g tiene de mznera sorprendente
un indice de traccién de 25 Nm/g y ur enlace interno de 630 kPa. Evidenciando asi de

manera clara la mejora que proporciona el método reclamado en la solicitud.

Por lo tanto, el prcblema de la presente invencion debe ser visto como: como proveer
un proceso para preparar particulas de pigmento autoaglitinantes con propiedaces

mejoradas.

Este problema ha sido resuelto por la presente invencion, debido a la
provision de por lo menos un aglutinante polimérico en el proceso inventivo, en el
cual el aglutinante comprende por lo menos un polisacarido modificado que tiene

un grado ce carboxilacién en un rango de 0.4 a 2.

el rango >300 a 500 ml/qg.

una viscosidad intrinseca en

Es importanze sefalar que no_hay ninguna insinuacior en D5 de que un grédo

especifico de carboxilacion en combinaciéon con el rango defin do de viscosidad irtrinseca
podria oroveer DJarticulas de pigmento a.toaglutinantes con propiedades mejoradas vy
especialment2 cor la habilidad de unirse a ozras superficies como fibras celuldsicas. Asi
pues, para Jna persona versada en la materia no seria obvio tomar las ensefianzas de D5

para obtener la materia raclamada en la prezente solicitud.

Finalmente, y a la luz de lo discutido en el presente memcrial, me permito rasaltar
que al no "saltar a la vista de manera clara y directa”, a partir de la combinacién de los
documentos D4 y D5, lz persona versada en la materia no podria derivar de manerz obvia
el método de preparacion de particulas ce pigmentos autoajlitinantes, tal y como es

definido dertro dzl capitulo reivindicatorio modificado presentado junto con este memorial.
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8. CONCLUSION.

Para finalizar, me permito reiterar que el capitulo reivindicatorio modificado
presentado junto con este memorial es totalmente claro y conciso al reclamar el método de
preparacién de particulas de pigmentos autoaglutinantes, y esta plenamente soportado
dentro del texto de la descripcién, cumpliendo asi con lo exigido por la mencionada Decision
Andina 486 de 2000.

Por otro lado, en virtud de los argumentos discutidos con respecto a los documentos
citados, se estableci6 de manera incontrovertible que dicho método de preparacion de
particulas de pigmentos autoaglutinantes, el cual es objeto de la solicitud en estudio, goza
de un inequivoco caracter novedoso e inventivo y de ninguna manera resultaria evidente
para la persona versada en la materia a partir de las ensefianzas de los documentos D1, D2,

D3, D4 y D5 demostrando irrefutablemente la patentabilidad de la presente solicitud.

9, Anexo al presente memorial, me permito presentar:
i) Copia de las paginas 32 a 35 que corresponden al capitulo reivindicatorio
modificado, tal como se discutio en el presente memorial, constituido por
20 reivindicaciones; y

ii) Copia de |la portada de patente Europea EP 2 565 236.

10. En vista de lo anterior, ruego a usted proceder a estudiar nuevamente la solicitud a Ia

luz de las modificaciones y los argumentos presentados y conceder el privilegio de patente
solicitado,

Senor Superintendente,

LICIA LLOREDA RICAURTE
T.B::53.218

Direccion para Notificaciones: notificacionespatentes@lloredacamacho.com
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32
REIVINDICACIONES

Un proceso para preparar particulas de pigmento autoaglutinantes que
comprende las siguientes etapas:

a) proporcionar una suspension acuosa de materiales pigmentarios
minerales; en donde dicho material mineral pigmentario se selecciona de entre
carbonato de calcio, minerales que contienen carbonato de calcio, rellenos
mixtos a base de carbonatos, 0 mezclas de estos,

b)  proporcionar por lo menos un aglutinante polimérico, donde el aglutinante
comprende por lo menos un polisacarido modificado que tiene un grado de
carboxilacion en el intervalo de 0,4 a 2,0 y que tiene una viscosidad intrinseca
en el intervalo de >300 a 500 ml/g,

c) mezclar el aglutinante de la etapa b) con la suspension acuosa de
materiales pigmentarios minerales de la etapa a) y ajustar el contenido de
solidos de la suspension obtenida para que sea 245 a 95% en peso,
preferiblemente de 45 a 80% en peso, con relacion al peso total de la
suspension;

d) moler la suspension acuosa de materiales minerales de la etapa c), donde
en la etapa c) el aglutinante es agregado a la suspension acuosa de pigmento
mineral en una cantidad de 0,1 a 10,0% en peso con relacion al peso total de la

suspension.

Proceso de acuerdo con la reivindicacion 1, donde el por lo menos un

polisacarido modificado es carboximetilcelulosa.

El proceso de acuerdo con la reivindicacion 1 o 2, donde en la etapa c) el
aglutinante es agregado a la suspension acuosa de pigmento mineral en una

cantidad de 0,25 a 3,0% en peso, con relacion al peso total de la suspension.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 3, donde el
aglutinante esta en forma de una soluciéon o un material seco, preferiblemente
en forma de una solucion acuosa que tiene una concentracion de aglutinante
de 0,5 a 50% en peso, preferiblemente de 1 a 40% en peso, mas
preferiblemente de 3 a 20% en peso, y mucho mas preferiblemente de 4 a 10%

en peso, con relacion al peso total de la solucion.
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El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 4, donde el
aglutinante consiste solo en por lo menos un polisacarido modificado,

preferiblemente carboximetilcelulosa.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 5, donde el
aglutinante esta compuesto de una mezcla de dos o mas tipos de polisacarido
modificados, donde por lo menos uno tiene un grado de carboxilacion en el

intervalo de 0,4 a 2,0 y una viscosidad intrinseca en el intervalo de > 300 a 500

mi/g.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 6, donde el
contenido de sdélidos de la suspension obtenida en la etapa c) se ajusta de
manera que sea de 45 a 80% en peso, preferiblemente de 45 a 60% en peso,
mas preferiblemente de 48 a 58% en peso, y mucho mas preferiblemente de 50

a 55% en peso, con relacion al peso total de la suspension.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 7, en donde
los grupos carboxilicos de por lo menos un polisacarido modificado son al

menos parcialmente neutralizados por uno o varios cationes polivalentes,
: . - S
donde los cationes polivalentes preferiblemente se seleccionan de Sr ,Ca , 0
2+ ” - 2-|.
Mg . y mucho mas preferiblemente de Ca agregados en forma de Ca(OH),

en suspension y/o solucion.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 7, donde los
grupos carboxilicos de por lo menos un polisacarido modificado son
neutralizados al menos parcialmente por uno o varios cationes monovalentes,
donde los cationes monovalentes preferiblemente se seleccionan entre Li+,

Na+, 0 K+.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 7, donde los
grupos carboxilicos de por lo menos un polisacarido modificado son
neutralizados al menos parcialmente por una combinacién de uno o varios

cationes polivalentes y uno o varios cationes monovalentes, donde los cationes
. , , 2+ 2+ 2+
polivalentes preferiblemente se seleccionan entre Sr , Ca , o Mg , y mucho

mas preferiblemente de Ca2+ agregados en forma de Ca(OH), en suspension

O
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ylo solucién, y donde los cationes monovalentes preferiblemente se

+ + +
seleccionan entre Li ,Na , o0 K .

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 10, donde la
etapa de trituracion d) se realiza hasta que la fraccion de particulas de
pigmento autoaglutinantes que tienen un tamano de particula de menos de 1
um es mayor al 5% en peso, preferiblemente mayor al 20% en peso, mas
preferiblemente mayor al 60% en peso, mas preferiblemente mayor al 75% en
peso, y mucho mas preferiblemente mayor al 85% en peso, con relacion al

peso total de las particulas de pigmento.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 11, donde
antes o durante o después de las etapas c) y/o d) se agrega un agente

dispersante.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 12, donde los
minerales que contienen carbonato de calcio preferiblemente comprende
dolomita, y los rellenos mixtos a base de carbonatos preferiblemente se
seleccionan entre calcio asociado con magnesio, arcilla, talco, mezclas de
carbonato de calcio y talco, mezclas de carbonato de calcio y caolin, o0 mezclas
de carbonato de calcio natural con hidroxido de aluminio, mica o con fibras
sintéticas o naturales o coestructuras de minerales, preferiblemente
coestructuras de carbonato de calcio y talco o diéxido de titanio y talco o

carbonato de calcio-dioxido de titanio.

El proceso de acuerdo con la reivindicacion 13, donde el carbonato de calcio es
un carbonato de calcio natural molido, un carbonato de calcio precipitado, un

carbonato de calcio modificado, o una mezcla de los mismos.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 14, donde el
grado de carboxilacion del por lo menos un polisacarido modificado esta en el
intervalode 0,422,0;05a1,8;06a1,0;00,7a0,9.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 15, donde la
viscosidad intrinseca del por lo menos un polisacarido modificado esta en el

intervalo de >300 a 500 ml/g, preferiblemente 320 a 450 ml/g, y mas
preferiblemente de 330 a 350 ml/g.
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El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 16, donde por
lo menos un polisacarido modificado tiene un grado de carboxilacion de 1 o
menos, y una viscosidad intrinseca en el intervalo de >300 a 500 ml/g,

preferiblemente 320 a 450 ml/g, y mas preferiblemente 330 a 350 ml/g.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 17, donde la
etapa de ftrituracion d) se realiza a una temperatura de 25 a 110°C,
preferiblemente de 35 a 70°C.

El proceso de acuerdo con cualquiera de las reivindicaciones 1 a 18, donde la
etapa de trituracion d) se realiza por tandas o en forma continua,

preferiblemente en forma continua.

Suspensién de particulas de pigmento autoaglutinantes, que se obtiene con el

proceso de acuerdo con cualquiera de las reivindicaciones 1 a 19.
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Description

[0001] Binde-s and mineral matzrials are ameng the ma'n constituents of paints and of paper coaling colours. The
former, generally latex-based a1d in the form of aquezus suspensions or dispersions, provide the nec2ssary adhesion
to a cupport and cohesion between the elements form 1g goods to be producad, such as paint or paper but also such
as agriculturd fartilizer. The latter, commonly calcium zarbonate, may provide improvements, for example, in raper and
painting qualiy and agrizulure prcperties, notakly relative to its optical properties. The concept of self-binding pigment
partidles is known to industry: it refers to distinct, solid pzrticlzs, formed of mine-al material and binder that are intimately
bound to one another. Theinterna cohesion forces are such as to provide the se f-binding pgment particles with 2xcellen:
mechanical stability. Such particles may be directly img emented in a variety of applications.

[0002] Implementing self-bindirc pigment paricles £voids the logistic difficulties of handling mineral mate-ials anc
oinde"s separately, and further avcids the unwanted phys caland chemicalinteraztions ceveloped in compzrable mixtures
of mirerals ard binders.

0003] Self-sinding pigment particles are prepared b¥ a process implementing at least one step of grinding mineral
mater als in the Jresence of bincer. where gr nding refe"s to an operation leading to a reduction in tFe particle size; the
mineral mater als in the elf-binding pigment pariicles "ave a smaller diameter than the iritial mineral nateria used to
produce them. Such self-dinding 2 gmen: part cles are cescribed in a number of documents including WO 2006/008657,
WO 2006/128314, and WO 200£/139292,

}0004] However, the processes “cr preparing self-binzing minerzl pigment pa-ticles knowninthe atae limited to the
preparation or tre co-grinding of sLspersions having a ow solids content. High solid cortent suspens cns could only
be prozessed f coresponding dispersarts would be added es mentioned, for example, in EP 1747 252, which relates
t> a mrethod fer producing surface-modified inorganic fillers or pigments of & desired particle size. Said method is
characterised i -hat filler or pigment slurries ¢f inorgan c fille's or pigments are milled o the desired >aricle size under
the action of ccmpressive and shear forces us ng polymer disersicns in combination with nilling aids and‘or dispersing
agents. The acdition of dispersant, however, inter alia af=cts the adsorption of the bincer to the particles during the co-
grinding.

[0005] On th= other hand, the przoaration of low solids cortent suspensions has the disadvantage that the obtained
ground produc Fas to be concertrzted before being sh pped to other facilities for furlher orocessing. Cluring the time
and enargy consLming concentrating step, very often an andesired loss of polymeric binder is observed and, addi‘ionally,
unwanied agglomerates are formed. Furthermore, the pror art processes often |2ad to a suspension hav rg a high lotal
o-ganic conten of the agueous phase of the ground suscenson.

[0006] In view of the foragoing, improving the self-bining pigment particle production process remmins of interest to
\Fe skiled man |t would be especially desirab.e tc provicz a process for making self-bindirg mineral pigment particles
which can be epplied to mineral pigment suspensions having a high solids cont2nt, this, avoiding ar erergy and time
consurring up-coacentrating step and, e.g., the formaticn of significant amounts of unwanted agglomerates.

[0007] A furtrer object cf the present inventian is to recuce or eliminate fossil based binder raw material to fcllow at
mast th2 Kyoto protocol to reduce fassil CO, pollution of the atmoshere during combustion of the firal goods.

[0008] TheKyolo Protocelis an international egresment linked to the United Natians Framework Convanicnon Climate
Change. The majar feature of the Kvoto Protocol is that it ses binding targets for 37 industrialized countries nd the
European community for reducing greenhcuse gas \GHG) emissions. This amoun s lo an average of five per centagainst
190 levels ove- t1e five-year period 2008 to 2012. The Kvoto Protecol was adopted in Kyolo, Japan, on 11 December
1€97 ard entered into forc2 on 16 February 2005.

[0209] While the Applicant knows as a solution the unpubliched European Parent Application Numoer ~1 160900.4
describing a process for th2 prepating seli-bincing pigment particles comprising the steds cf: a) providing an agueous
mineral pigment suspensicn, b) providing at least one Jolymeric tinder, wherein the dinaer comprises at least one
ca-boxymethylcelllose having a degree cf carjoxvlation in the range of 0.4 to 2.0 and having an intrins ¢ viscesity in
the rang= of 3 to 300 ml/g, c) mixing the binder of st=p b)  th the aqueous minera pigment material suspersion of step
a) and adjusting th= solids content of the obtained suspers on so tha. it is from 45 1o 80 w.-%, based on th2 total weight
of the suspension, and d) grinding -+ aguzous mireral material susoension of st=p c), end the unpub ish23 European
Patent Aaplicatin Number 11 160926.9 describing a process for the preparing self-bindinJ pigment particles comgrising
the steps of: a) providing an aqueo s mineral pigment suspension, t) providing a least one polymeric binder, wherein
the binder compris=s at least one nodified polysacsharice having a degree of carboxyletion in the rarge ¢f 0.4 02.0
and having an inrinsic viscosity in th2 range of 5 to 300 mFg, wherein the carbon of the binder shows a rate of nuclear
transformation of 1C to 4N of betw=22n 900 and 920 trasformatior s per hour and per gram carbon n the binger; c)
mixing the binder of step b) with the aqueous mineral pigrient material suspensicn of stp &) and adjusting the solids
cortent cf the oba ned suspension sc that it is from 45 to 30 wt.-%, based on the total weight of the suspension, and
d) crinding the agueous minzral ma'er al suspensior of stea c) until the fraction of self-binding pigment daricles having
a parlicle size of I2ss than 1 .m is greater than 5 wt.-%, based on the “otal weight of the pigment particles, the foregoing
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and other objecls are solved by the subject-matter as defined herein In the independenl claims.

[0010] US 5,708,162 A describes a pracess for the preparation of low molecular weight polysaccharide ethers which
can be employed in binders for improving adhesive power and film-forming properties.

[0011] According lo one aspect of the present invention, a process for preparing self-binding pigment particles is
provided, the process comprising the fallowing steps:

a) previding an aqueous mineral pigment material suspension;

b) providing at least one polymeric binder, wherein the binder comprises at least one modified polysaccharide having
a degree of carboxylation in the range of 0.4 to 2.0 and having an intrinsic viscosity in the range of > 300 to 500 mi/g,

¢) mixing the binder of step b) with the aqueous mineral pigment material suspension of step a) and adjusting the
solids content of the obtained suspension so that it is 245 to 95 wt.-%, preferably from 45 to 80 wt.-%, based on the
lotal weight of the suspension;

d) grinding the agueous mineral material suspension of step ¢) wherein in step ¢) the binder is added to the aqueaus
mineral pigment suspensian in an amount from 0.1 to 10.0 wt.-%, based on the total weight of the suspension.

[0012] The inventors of the present invention found that it is possible to prepare self-binding pigment particles directly
in a high solids content suspension of the mineral pigment. This is achieved by providing in a first step an agueous
mineral pigment material suspension. Furthermore, a specific binder is provided. The binder is mixed with the agueous
mineral pigment material suspension. After adjusting the suspension to a high solids content of from 45 to 80 wt.%,
based on the total weight of the

[0013] suspension, the suspension is ground in order to obtain seif-binding pigment particles of desired particle size.
[0014] According lo a secand aspect, the present invention refers to a self-binding pigment particle suspension which
is obtainable by the process according to the present invention.

[0015] Another aspectoflhe present invention refers to the use of the inventive self-binding pigment particle suspension
in paper, plastics, paint. concrete and/or agriculture applications.

[0016] Advanlageous embadiments of the inventive method are defined in the carresponding sub-claims.

[0017] According to one embediment, in step c) the binder is added o the aquecus mineral pigment suspension in
an amount from 0.1 to 10.0 wt.-%, preferably 0.2 to 5 wt.-%, more preferably 0.25 to 3.0 wt.-%, based on the lotal weight
of the suspension. Accarding te another embadiment, the binder is in form of a salution or a dry material, preferably in
form of an aqueous solution having a binder concentration from 0.5 to 50 wt.-%, preferably from 1 to 40 wi.-%, more
preferably from 3 ta 20 wt.-%, and most preferably from 4 to 10 wt.-%, based on the total weight of the solution.
[0018] According to one embediment the binder only consists of at least one modified polysaccharide. According to
another embodiment the at least one modified polysaccharide is carboxymethylcellulose. According to still another
embodimenl the binder Is composed of a mixture of two or more types of modified polysaccharide, wherein al least one
has a degree of carboxylation in the range of 0.4 to 2.0 and an intrinsic viscosity in the range of > 300 to 500 mlfg.
[0019]  According te one embodiment the salids content of the suspension obtained in step ¢) Is adjusted so that it is
from 45 to 80 wt.-%, preferably from 45 to 60 wt.-%, more preferably from 48 to 58 wl.-%, and mos! preferably to 50 to
55 wt.-%, based on the tolal weight of the suspension.

[0020] According to ane embediment the carboxylic groups of the at least one modified polysaccharide are at least
partly neutralized by aoding to the aqueous mineral pigment material suspension prior or during the grinding step d) one
or more polyvalent cations, wherein the polyvalent cations preferably are selected from Sr?*, Ca?*, or Mg?*, and most
preferably from Ca2* added In form of Ca(QH), in suspension and/or solution, According to another embadiment the
carboxylic groups of the at least one modified polysaccharide are at least partly neutralized by adding to the aqueous
mineral pigment material suspension prior or during the grinding step d) one or more polyvalent cations, in situ formed,
by adding an acid, preferably H;PO,, cr acidic reacting salt, preferably CaHPO,. According to still another embediment
the carboxylic groups of the at least one modified polysaccharide are at least partly neutralized by adding to lhe agueous
mineral pigment material suspension prior or during the grinding step d) one or more monovalent cations, wherein the
manovalent calions preferably are selected from Li*, Na*, or K*.

[0021]  According to ane embadiment the carboxylic graups of the at least one modified polysaccharide are at least
partly neutralized by adding to the aqueous mineral pigment material suspension prior or during the grinding step d) a
combination of one or mare polyvalent cations and one or more monovalent cations, wherein the polyvalent cations
preferably are selected from Sr2*, Ca?*, or Mg?*, and most preferably fram Ca2* added in form of Ca(OH), In suspension
and/or solutien, and wherein the manovalent calions preferably are selected from Li*, Na*, or K. According to one
embadiment the grinding step d) is carried oul until the fraction of self-binding pigment particles having a particle size
af less than 1 um is greater than 5 wl.-%, preferably grealer than 20 wt.-%, more preferably greater than 60 wt.-%, more
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preferasly greze- than 75 wt.-%, a1d most preferably grzates than 85 wt.-%, based on the total weight of the pgment
particles. According to ancther embcdiment before or dumng or after steps c) and/or d) a dispersing age-t is added.
[0222] Accordny to one embodiment said mineral pizment material is selec'ed from calcium carbonate, calcium
ca~bonate conts n.ng minerals, mixec carbonat2 based flars, or mixtures thereo’, and wherein the calcium carbonate
containing miner2ls preferaby compr se dolomie, and the mixed carbonate based fillers are preferaby s='ectea from
calzium associatea with magnesium, clay, “alc, talc-calciur carbonate mixtures, calcium carbonate-kaolir mixtures, or
mixtures of natural aicium carbonate with aluminium hydrccide. mica or with synttetic ar natural fbers or ea-strucures
of minerals, prefecably talc-calcium cabonate or calcium zarbonate-fitanium dioxide or tele- titanum diox.de co-struc-
lures, According t> cne embediment tre calcium carbanate iz a g-ound natural calcium carbonate, a precipitated caleium
carbonate, a mod¥ied calcium carbonate, or a mixture thereof.

[0023] According to one embodimert the aegre= of carbcy /latian of the at least one modffiea polvsaccharie is in the
rang2 of 0.4 to 2., 0.5 to 1.3, 0.6 to 1.0, 0~ 0.7 to 0.9. Aczordng to another emtodiment tre at least on2 modi‘ied
polysaccharide ha: a degree o carborylation of smader tha- 1, and an intrinsic viszosity i tha range of > 300 to 500
miig, preferably 321 ta 450 mixg, and mare preferably 230 to 230 ml/g. Azcording to slill another embodiment e at least
one modified polysaczharide has a degrze of carboxykation o 1 or less, and an intrinsic viscosiy in the renge of > 300
to 500 ml/g, preferzaly 320 to 450 ml/g, and more prefzrably =30 o 35C mlig.

[0024) Aczording w0 one embodiment -he grinding step d) is carrizd ou: at a temperature from 25 to 110°C, praferatly
from 35 to 70°C. According to aiother emoodiment the grinding ste d) is carried out i batch or continuously, preferatly
continuously. Accoraing to one 2mbodiment the self-binding picment parficle suspension is used in the wet end process
of a paser machine, 1 cigarette paper an?or coating apolicatizns, s supoort for rotogravure andsor oifset and/a- digital
printing.

[0025] According ta another empodimen, the self-binding pigmen particle suspensicn is used to reduce sun!ght and
UV exposure of plant leaves.

[0026] Throughout *e present cocumen:, the "degree of carboxymtion" is specified n respect ta the total amcunt ol
hydroxyl groups per urmodified manomer unit of the ariginal pof /saccharide.

[0027] The t=rm “intinsic viscosiy" as us2d in the context of t-e present invention is a measure of the capabity of a
polymer n solation to ennance th2 viscosity of the soltion and E specifiec in ml/g.

[0028] Throughout the present dccumen, the "particle size" cf a calcium carbonate product is described by its distri-
bution of partide sizes ~he value d, represents the diameter relative lo which x % b/ weight of the particles nave
diameters less han d,. Tnis means that the d;, value 's tre paricle size at which 20 wt.-% of ll parlicizs are smaller,
and the d,5 valie is the particle sizz at which 75 wt.-% of all perticles are smaller. The ds, value is thus the weight
median perticle size, i.e. 50 wt.-% of all grains are bigger or smaller than this particle size. For the purpose of the present
invention the particle size is specif ed as weight median particle size d5; urless indicated otherwise. For determining
the weight median particle size ds¢ value for particles naving a o= value between 0.4 end 2 pm, a Sedigraph 5120
device from the compan, Micromertizs, USA, can be used.

[0029] A *“susp=nsion” or "slurry" n the mezning of the pr2sent mvertion comprises insaluble solics and waler, and
aptionally further additives, and usuzlly contars large am ourts of sclids and, thus, is more viscous and can be of hizher
density thar the liquid from which it & formed

[0030] Tha inventive process for pr2paring self-tinding p gmert pariicles orovides several important advar tages.
Firstly, the inventive procass provides a very good adscrption of te binder to the particle surface. Addtionally, Te
formation of unwanted aggregates is “educed bv applying the invent ve p-ocess since a subsequent concentrating skep
can be avoided due to the processing of a hign solids content suspensicn. Alsa the grinding efficiency is improved by
following the inven ive process.

[0031] In the follcwing th= details and preferrad embodimerts of i 2 inventive process wil' be set oul in More cetail.
It is to be understood that hase technizal detei's and embodiments also apply to the inventive self-binding pigmen:
particle suspensions and their use.

Step a)

[0032] In step a) oi the process according to the present invention ar agueous mineral pigment meterial sLspension
is provided. Th2 aqu2ous mimeral pigmert material suspension is oble nea by mixing a mineral pigment material with
water.

[0033] The mineral Jigment material to b2 processed accordingto the nventive process may te selected from calcium
carbonate, calcium carbonate containing minerals, mixed carbonate bazed filers, or mixtures thereof.

[0034] According toa prefer-ed embodiment of if e present invantion, she mineral pigment material s a calc.um car-
bonate. Calcium carbcnate mey be a ground natural calcium carbonate alse named heavy cakium carbonate, a pra-
cipitated calcium carbcnate, also named fight calcium cabonate, 2 modiied zalcium carbonate, or a mixtu-e thereof.
[0035] "Grouna natusal calcium carbonate” (GNCC) in the meaning cf the present invention is a calcium carbonate
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obtained from nalural sources, such as limestone, marble, calcite or chalk, and processed through a wet and/or dry
treatment such as grinding, screening and/or fractionation, for example by a cyclone or classifier.

[0036] "Modified calcium carbonate” (MCC) in the meaning of the present invention may feature a natural ground or
precipitated calcium carbonate with an internal structure modification or a surface-reaction product. According to a
preferred embodiment of the present invention, the modified calclum carbonate is a surface-reacted calcium carbonate.
[0037] ‘"Precipitated calcium carbonate” (PCC) in the meaning of the present invention is a synthesized material.
generally obtained by precipitation following reaction of carbon dioxide and lime in an agueaus enviranment or by
precipitation of a calcium and carbanale ion source in water or by precipitation of calcium and carbonate ions. for example
CaCl, and Na,CO;, out of solution. Precipitated calcium carbonate exists In three primary crystalline forms: calcite,
aragonite and vaterlte, and there are many different polymorphs (crystal habits) for each of these crystalline forms,
Calcite has a trigonal structure with typical crystal habits such as scalenohedral (S-PCC), rhembohedral (R-PCC),
hexagonal prismatic. pinacoidal, colloidal (C-PCC), cubic, and prismatic (P-PCC), Aragonite is an orthorhombic structure
with typical crystal habits of twinned hexagonal prismatic crystals, as well as a diverse assoriment of thin elongated
prismatic, curved bladed, steep pyramidal, chisel shaped crystals, branching tree, and coral or worm-like form.

[0038] According to ane embodiment of the present invention, the calcium carbonate-containing mineral comprises
dolamite.

[0039] According to a preferred embaodiment, the mixed carbanate based fillers are selected from calcium associaled
with magnesium and analogues or derivalives, various matter such as clay or talc or analogues or derivatives, and
mixtures of these fillers, such as, for example, talc-calcium carbonate or calcium carbonate-kaolin mixtures, or mixtures
of natural calcium carbonate with aluminium hydroxide, mica or with synthetic or natural fibers or co-structures of
minerals such as talc-calcium carbonate or tale-titanium dioxide or calcium carbonate-titanium dioxide co-structures.
[0040] Accordingtoa preferred embodiment of the presentinvention, the aqueaus mineral pigment material suspension
has a solids content from 50 to 80 wt.-%, preferably from 55 to 80 wt.-%, more preferably from B0 to 75 wt.-%, and most
preferably from 65 to 70 wt.-%, based cn the total weight of the suspension.

Step b

[0041] In step b) of the process according to the present invention at least one palymeric binder is provided, wherein
the binder comprises at least one modified polysaccharide having a degree of carboxylation in the range of 0.4 to 2.0
and having an Intrinsic viscosily in the range of > 300 to 500 ml/g.

[0042] According to another embodiment of the present invention, the binder is composed of a mixture of two or more
lypes of modified polysaccharide, wherein al least one has a degree of carbaxylation in the range of 0.4 to 2.0 and an
Intrinsic viscosity in the range of > 300 to 500 ml/g.

[0043] According lo one embediment of the present invention, the modified polysaccharide has a degree of carboxy-
lation in the range of 0.4 to 2.0, preferably of 0.5 to 1.8, more preferably of 0.6 to 1.0, and most preferably of 0.7 lo 0.9.
[0044] According to another embaodiment of the present invenlion, the intrinsic viscosity of the at least one modified
polysaccharide is in the range of > 300 to 500 mi/g, preferably 320 to 450 ml/g, and more preferably of 330 to 350 mi/g.
[0045] According to a preferred embodiment of the present invention, the at least one modified polysaccharide has a
degree of carboxylation of smaller than 1, and an intrinsic viscasity in the range of > 300 to 500 ml/g, preferably 320 to
450 ml/g, and more preferably 330 to 350 mlig,

[0046] Polysaccharides are polymeric carbohydrate structures, formed of repeating units (at least 10) joined togetner
by glycosidic bonds, These structures may be linear, but may alsa conlain various degrees of branching. Polysaccharides
may also contain slight modifications of the repeating unit. Exemplary polysaccharides are starch, cellulose, or glycogen,
but also structural polysaccharides such as cellulose and chitin,

[0047] "Modified polysaccharides” in the meaning of the present Invention are polysaccharides, wherein at least a part
of the hydroxyl groups is carboxylated. Additionally, the modified polysaccharides may contain other modifications such
as aldehyde groups.

[0048] Modified polysaccharides according to the present invention may comprise the follawing structure:

OH
HO
Q 0
HO 0
OH

OH
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wherein a part of the hycroxyl greups is carboxy ated and "n" is indirectly representec by the intrins ¢ viscosity.

10049 Accaraing to a preferred 2mbodiment of the zresent invention, the at least one modified pclysaccharide is
carbozymethylcellulose (CMC).

j0050] Carboxymethylcellulose {CMC) may be arepar=d from cellulose by rezction with monachloroacetic adid in the
preser ce of caustic sodz to form the sodium sal of ca=oxymethylcellulose. Each reoeating D-glycos2 unit contairs
tnree hydroxyl groups capable of etherification, to give a rmaximum charge density of three carboxylic groups per manomer
unit (i.€., a degree of subsitution of t1ree). According to zne embodiment of the fresentinvention, the mosified polysac-
cnaride employed in the crocess aczording to the prese-t invention has a pH from 4.£ to 12, preferably from 7 to 11,
and mare prefe~asly from 8.0 to 10 £.

[0051] The moaified polysaccharide can be provided as solution or dry material. According to a orefered embociment
th2 mocified poyeaccharice is in form of an agueous so wiion.

[0352] Accordng to one embodiment of the present inventicn, the binder is in form of an agueous solution hawing &
binder cancentration from 0.5 to 50 w.-%, preferably from 1 tc 40 wt.-%, more praferablv fram 3 to 20 wt -%, and most
preferably from 4 0 10 wt.-%, based on the total weight of the solution. The medified polysaccharide sco ution can be
concentrated, for example, 2y ultrafiltration or thermal or d-ying Dry modified polysaccharide is p-eferably produced by
thermal drying, mare preferably by spray drying and has & =olias content of mare than 90 wt.-%, and preferably frcm 85
to 99.9 wt.-%, based on the total weiz1t of the modi‘ied pol/sazcharide.

[0053] According to a prefzrred emaadimant of the prese-t inention, the binder anly cosists of at least -ne modified
polysaccharide, preferably carboxyms= hylcellulose.

tep ¢

[0054] Im step ¢, cf the pracess according to the p-esent mvention, the binder of step £) is mixed witn t-e aqueous
mineral pigment material suspension 2” step a). The solids zontent of the obtained suspension, i below 45 wt.-%, is
adjusted s that it s 245 to 95 wt.-%, przferably from 45 to 81 w: -%, based an the ‘otal weigh: of the suspension.
[0055] Tne solids content of the suspensian can be adjusied Lty the methods knawn to the skilled persor To adust
the solids zontent of an aqueous minz-al material comprising suspension, the suspension may be pertially or fally
dewatered by a filtrat.on, centrifugation cr evaporation process. A ternatively, water may be added ko the sc.id mineral
material (e.3. resuling from fil ration) uniil the desi-ed solids content is obtained.

[0056] Accordingtoa preferrad embodiment of th2 prasenti-vertion, the solids content of tae s ispension to be ground
during step d) is ad usted so that it is from 45 to 80 wt-%, preferzbly from 45 to 60 wt.-%, mor= preferably om 48 to
58 wt.-%, and most preferably from 50 to 55 wt.-%, based on ‘he :otal weight of the suspension

[0057] According o one emtodiment of the present .nventicn, it step c) the binder is addad 15 the aqueous mineral
pigment sus2dension in an amount from 0.1 to 10.0 wt.-%, preferably in an amount from 0.2 to 5 wt.-%, more preferatly
in an amount from 025 to 3.0 wi.%, bas2d on the total ~eight of th2 suspension.

[0058] According D one emtodiment cf the present invention, the carboxylic groups of the at least one modified
polysaccharide are & kas! parily neutralized by adding to the aqusous mineral pigment melerial sLspensio- prior or
during the grinding skep d) one or more monovalent cations. P~=ferably, the monavalent cations are selected rom Li~,
Na* and K*. The moncvalent cations may be added in the form of an agueous solution, suspension or pawder, and
preferably in the form o” a solution.

[0059] Itwasfound by the invertors that the addition of polyvalzat cations to the suspension provides futher zdvantages
and esp2cially provides mproved adsorption preperties of the binder comprising modified polysaccharide to the surface
of the mineral. The pol/valent catons can be added during the preparation of the modified polysaccharice, the mzlecular
weight adjustment prozess and/o- during the grirding prosess a=oraing to step d). The polyvaent cations may also be
produced in-situ, e.g., bv addition of an azi or acidic reacting salt. The polyvalent cations may be added insiead of
monovalent cations or in combinztion with monovalent cations.

[0060] According to on2 embodiment, th= carboxylic groups o” the at least one modified polysaccharide are at least
partly neutralized by adding to the agueous mineral pigment matesial suspension prior or during the grinding step 4) one
ormore polyvaent cations. Preferably, the mltivalent calicns are selected from Sr2*, Ca2*, or Mc2*, and most pre“zrably
from Ca2* added in form of Ca(OF), in susa2nsicn and/or solutic.

[0061] The polyvaleni cations czn be added in an amount corresponding to 0.1 to 5 wt.-%, preferably 2 to 3 wt.-%,
based on the towal weigtt of the dry partially or fully neutralized sa” of ZMC. Ca(OH), mayv be added in amoun frcm 50
to 500 ppm, based on the ‘otal weight of the cry pigmert sclids ir the aquecus mineral material suspens on, preferably
in an amount fram 200 to 300 ppm.

[0062] Tne polyvalent cations may be addec in the form of an agu2ous solution, suspension or powder, and prafe-ably
in the form of a suspensior.

[0063] According to anatier embadiment cf the present irventio-, the carboxylic groups of the at least one modified
polysaccharide ae at leest partly neutralized 2y adding to the agu=ous mineral pigment malerial suspension prizr or
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during the grinding step d) one or more polyvalent cations, in situ formed, by adding an acid or acidic reacting sall.
Preferably, the acid is HyPO, or an acidic reacting salt thereof such as NayHPO,, preferably CaHPO,.

[0064] The H,PO, or acidic reacting salt thereof may be added in amount from 50 to 500 ppm, based on the lotal
weight of the dry pigment salids in the aqueous mineral material suspension, preferably in an amount from 200 to 400
ppm, In the form of an agueous solution or suspension,

[0065] According to one exemplary embediment of the present invention, the carboxylic groups of the at least one
modified polysaccharide are at least partly neutralized by adding to the aqueous mineral pigment material suspension
prior or during the grinding step d) a combination of one or more polyvalent cations and one or more monovalent cations,
wherein the polyvalent cations preferably are selected from Sr2*, Ca?*, or Mg?*, and mos! preferably from Ca®* added
in form of Ca(OH), in suspension and/or solution, and wherein the monovalent catiens preferably are selected from Li*,
Na*, orK*

Step d)

[0066] In step d) of the process according to the present invention, the agueous mineral material suspension of step
c) is ground.

[0067] According to one embediment, the aqueous envirenment of the suspension ta be ground has a pH from 7 lo
12, preferably from 8 lo 11, and more preferably fram 8.5 10 10.5.

[0068] According to a preferred embediment of the present invention, the solids contentof the suspension to be ground
during step d) Is adjusted sc that it is from 45 to 80 wt.-%, preferably from 45 to 60 wt.-%, more preferably from 48 lo
58 wt.-%, and most preferably from 50 to 55 wt.-%, based on the total weight of the suspension.

[0069] The grinding process may be undertaken by all the techniques and grinders well known to the man skilled in
the art for wet grinding. The grinding step may be carried out with any conventional grinding device, for example, under
conditions such that refinement predominantly results from impacls with a secondary body, i.e. in one or more af; a ball
mill, a rod mill, a vibrating mill, a centrifugal impact mill, a vertical bead mill, an attrition mill, or other such equipment
known lo the skilled person. The grinding step d) may be carried out in batch or continuously, preferably continuously,
[0070] According to one embodiment of the present invention, the grinding step d) is carried out at a temperalture from
25 to 110°C, preferably from 37 to 70°C.

[0071] Accerding to one embodimentof the presentinvention. the inventive pracess does notinvolve the use or addition
of a dispersing agent during the grinding.

[0072] According to another embodiment of the present invention, a dispersing agenl is added before, during, or after
process steps ¢) andlor d).

[0073] According lo still another, optional embodiment of the present inventian, a crosslinker for carboxyl and nydroxy!
groups such as ammonium zirconium carbonate is added before, during, or after process steps ¢ and’er d).

[0074] According o one embodiment, the process of the invention may lead directly to a high solids suspension of
self-binding pigment particles. Indeed, the process of the invention makes it possible to avoid a mandatory concentration
step.

[0075] According to a second aspect, the present invention refers lo a self-binding pigment particie suspension which
is abtainable by the pracess according ta the present invention. Such suspensicn contains a high solids content of self-
binding mineral pigment particles, and preferably is free of stabilizing and/or dispersing agents.

[0076] According to a third embodiment, the process of the invention is more efficient In grinding, i.e., less energy is
required to obtain the same particle size.

[0077] The self-binding pigment particles obtained by the inventive process may have a dsg value from 0.05to 15 um,
from 0.1 to 10 um, from 0.5 to 5, or from 0.4 to 2 pm, The dg, value is determined using a Sedigraph 5120 for the dgj
value between 2 to 0.4 um and Malvern Laser Mastersizer for the dyg value between 2 and 15 um and dsg value between
0.05and 0.4 pm.

[0078] According to ane embodiment af the present invention, the grinding step d) is carried out unlil the fraction of
self-binding pigment particles having a particle size of less than 1 pm is greater than 5 wt.-%, preferably greater than
20 wt.-%, more preferably greater than 60 wt.-%, more preferably greater than 75 wt.-%, and most preferably grealer
than 85 wt.-%, based on the total weight of the pigment particles, as measured with a Sedigraph 5120.

[0079] The improved mechanical properties reflected by a very good adhesion of the binder lo the surface of the
mineral particles allow for the use of the inventive self-binding pigment particles in several applicalions, e.g., paper
applications. Also the good cohesion properties (binding effect between particles) provides beneficial properties in such
applications.

[00B0] According 1o ane embodiment of the present invention the self-binding pigment particle suspension obtainable
by the inventive process is used in paper, plastics, paint, concrete and/or agricullure applications. According o an
exemplary embodiment of the present invention, the self-binding particle suspension ablainable by the invenlive process
is used in paper, e.g.. in wet end process of a paper machine, preferably in cigarelte paper and/or coaling applications,
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or preferably as supporl for rotograw.re andfor offsel and/or digital printing. Mor= preferably the self-bind ng perticle
suspension obta 1zble by the invertwe process is Jsed in papzr in wet end proeess fo- the production af SC-paper
ana/ar czpy paper. Another zpplication is the coating of tree Izaves anc/or plant leaves to reduce sun Ight and UV
exposure of the leave surface

[0081] Ristobeunderstood ihatthe advantageous 2mbodimerts describad above with respeztto the inventive method
for makirg self-binding pigment particias also can b2 used for Frepacing or defining the nventive suspension and its
use, In otrer words, the preferred emocdiments desc-ibed above and any combinat ons of these embadiments can al
be applie to the inventive suspensicr and its use.

[0082] The scop= and interest of the invention will 2e better understood based 04 the following examples which are
intended to illustra e certain embodiments of the invention and a= non-limitative.

SO

EXAMPLES
Methods and Matzrials

[0083] Ir the follow ng, materials and measurement methods implem=nted in the exampl2s are dascribed.
Brookfield wiscosity

[0084] Th= Brookield viscosity of the self-binding pigment particles susdension was m=asured after on2 hour of
production £nd after one minute of stirring at room temperature at 100 rpm by the use of a 3rockfield viscor eter type
RVT equipp2d with an appropr a:e spirclz.

Particle Size

[0085] Th= particle distribution of the self-binding pigment particlzs was measured 1sing a Sedigreph 5120 from tre
company Micromerit s, USA. The methcc and the instr sment are known 1o the skillec person and arz commaonly used
te determine grain size of fillers end picrenls. The measurement was carried out in an agreous sclution coTprising
0.1 wt-% Na,P,0;. Th= samples were 3 spersed using a high speed stirer and supe-sonics.

Solids contert of an agueous suspension
[0086] The suspension solids ecntent  also known as 'dry weight™y was determined using a Moisture Analyser HR73

from the company Me:tl=r-Toledo, Switzerland, with the “‘cllowing settings: temperature of 120°C, automatic switch of
3, standard drying, 5 ¥ 20 g of s uspension

Intrinsic viscogity
[0087] The intrinsic +iscosity was deternined by a Scholt AVS 370 system. The samples were dissclved ne 0.2 M

NaCl solution, and subsequently, the pH aas adjusted to 10 with NaOH. Measurements were perormed at 25°C with
a capillary typ= Oa and corrected Jsing th2 Hagenbach ccrrection.

Deagree of carbaxylatio

[0088] ~he degree of carboxylat 01 was aetermined by conductometric titration accord ng to katz et al. "The determi-
nation of strong and weak acidic g-cups in sulfite pulps” (Svensk Paperstidn., 1984, 6, po. 48-53).

Whiteness (R4=7) and wedowness irdex measurement

[0089] W/hiteness anc yzllowness index wes determined according ko norm TAPPI T452 / ISO 247. Glossiness was
determined according tc CIN 54 502 / TAP 75.

PPS roughness SO 87¢14

[0090] The gecmetric horm of a peper surtace is defined as deviation fom the ideal dead level. The more the sudace
approaches the iJeal leval, the smoolher th= paper is. The measuring methed (PPS) is based on the measuremen- of
the air leakage bztween the paper surface and an even measuring head, In case of the PPS roughress the cep t of
the pores is measured by a defined zi-cle. Te higher the m2asured vaiue is, the “rougher” the paper surace is.
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1. Testing of the self-binding properties of the pigment particles obtained by the present invention

Tabilet crushing test

[0091] This test is a measure for the self-binding power of a pigment. It is a measure for the force needed to crush
tablets that were formed from the self-binding plgment slurries.

[0092] To demonstrate the suitability for the self-binding character of the pigmenlary particles thus obltained, tablets
were formulaled using a membrane fillration process. In this regard, an apparalus of the high-pressure filter press lype
was used, manufactured from a hollow steel tube. The said tube is closed at the top by a lid and contains the fillration
membrane al the bottom.

[0093] A volume of 80 ml of the suspension obtained in Examples 1 to 5 was introduced into the tube of the high-
pressure filter press, A constant pressure of 15 bar was then applied, which enables the water to be eliminated via the
membrane filter, until a tablet of 20 mm thickness is cbtained,

[0094] The obtained tablets were then dried at a temperature of 60 °C for 2 days.

[0095] The device and method used are described in detail in the document entitled "Modified calcium carbonate
coatings with rapid absorption and extensive liquid uptake capacity" (Colloids and Surfaces A, 236 (1-3), 2003, pp.
91-102).

[0096] The guasi-cylindrical solid tablets of pigmentary particles were lhen ground using adisk mill{Jean Wirtz, Phoenix
4000) in the form of disk-shaped samples having a diameter of 2.0- 2.1 cm and a thickness of 0.6 - 0.7 cm. This procedure
is described in the document entitled "Fluid transpart into porous coaling structures; some novel findings” (Tappi Journal,
83 (5), 2000, pp. 77-78).

[0097] The samples thus obtained underwent a crush resistance test an a Zwick-Roell tension machine with a
WN158988 cantrol unit, using a rod/flat system (with a hemispherical end). The force of the cell was 20 kN,

[0098] The samples were crushed at a speed of 3 mm/min' over a length of 10 mm. The maximum force needed to
crush the tablet was recorded. The results for Examples 1 to 5 are listed in Table 1

Example 1 - Comparative Example

[0099] The pigment particles of lhis example are commercially available as Hydrocarb 90 - ME from Omya. The product
is in the form of a slurry of a natural CaCO, and has a solid content of 78.0 wt.-%.

[0100] The particle size distribution of the mineral pigment material, measured on a Sedigraph 5120, was as follows:
90 wt.-% was smaller than 2 pm, B5 wt.-% was smaller than 1 pm, and 15 wt.% was smaller than 0.2 pm.

[0101] The tablel crushing test gave a maximum Force F__, of 256 N.

Example 2 - Inventive Example

[0102] A nalural CaCO; from Norway having a fineness corresponding to a ds; value of 42 to 48 pm was employed
as mineral pigment material, and a carboxymethylcellulase (commercially available from Sigma Aldrich, No. 419273)
was used as lhe polymeric binder.

[0103] Theintrinsicviscosity of the carboxymethylcellulose (CMC) was 327 ml/g, and the degree of substitution was 0.7.
[0104] The natural CaCO, was used in the form of a filter cake having a solids content of 70.0 wi.-%. From this filter
cake a slurry with a solid content of 50,0 wi-% was prepared by adding 2.0 wt.-% of a 4.7 % solution of the above
carboxymethylcellulose.

[0105] The wet grinding of the slurry was done in tap water (15° dH) in a vertical attriter mill (Dynomil®, Bachefen,
Swilzerland) having a volume of (.6 litres in a recirculation made, using zirconium silicate beads of 0.6 to 1.0 mm
diameter, untll a dsy value of 0.6 um was achieved,

[0106] The parlicle size distribution of the mineral pigment material, measured on a Sedigraph 5120, was as follows:
95 wt.-% was smaller than 2 um, 75 wt.-% was smaller than 1 um, and 13 wt.-% was smaller than 0.2 pm.

[0107] The tablet crushing test gave a maximum Force F,,, of 1 300 N.

Example 3 - Inventive example

[0108] A natural CaCO, from Norway having a fineness corresponding to a dy, value of 42 to 48 pm was employed
as mineral pigment material, and a carboxymethylcellulose (commercially available from Sigma Aldrich, No. 419281)
was used as the polymeric binder.

[0109] Theintrinsicviscosity of the carboxymethylcellulose (CMC) was 460 mi/g, and the degree of substitution was 1.2,
[0110] The nalural CaCO4 was used in lhe form of a filter cake having a solids content of 70.0 wt.-%. From Lhis filler
cake a slurry with a solid content of 45.0 wt-% was prepared by adding 2.0 wi.-% of a 2.5 % solution of lhe above
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carboxvmethylcellulose.

[0111] The wet grinding of the slurrv was done in tap weter (15° dH) in a ve~ical attritor mill (Dynomill®, Bachofen,
Switzerland) having a valumz of 0.6 itres in a recirculation mode, using zireonium silicate beads of 0.6 to 1.0 mm
diameter, until a dgq value of 0.6 pm was achievec.

[0112] The particle size diszibution of the minerzl pigmert material measured on 3 Sedigraph 5120, was as follows:
95 wt.-% was smaller than 2 _m, 75 wt.-% was sraller than 1 pum, and 13 wt.-% was smaller than 0.2 pm,

[0113] The tablet crusing -est gave a maximum Force Frnax ST 97CN.

Examnple 4 - Inventive Examale

[01%4] A natural CaCO4 from Norwey having a fineness correspending to a Jeq VElue of 42 to 48 pm was employed
as mineral pigment material, and a czrtoxymetry cellulose (commercial y avelable from Sigma Aldrich, No. 419311
was us2d as the polymeric birder.

[0115] Theintrinsicviszositvof the czrtoxymetry cellulose (CMC) was 430 mlig anc the degree of substitutionwas 0.7.
[01%6] The natural CalQ, was used i1 the form of a fiter cake having a solics content of 70.0 wt.-% . From this filter
cake a slurry with a sold co~tent of 45.0 wi-% ~as prepzred by acding 2.0 wt.-% of a 2.5 % solutian of tre aove
carboxvmethylcellulose,

[0117] The wet grinding of the slurrv was done in tap weter (15° dH) in a ve~ical attritor mill (Dynomill®, Bachafen,
Switzerland) having a volume of 0.6 litres in a -ecirculaion mode, usirg zircanium silicate beads of 0.6 to 1.0 mm
diameter, until a dsq value of (.6 um was achievec.

[0118] The particle size disribution 5f the minerzl pigmert material measured on 3 Sedigraph 5120, was as follows:
95 wt.-% was smaller than 2 _m, 75 wt.-% was smaller than 1 pm, and 13 wt.-% was smaller than 0.2 pm.

[0119] The tablet crusning :2st gave a maximumn Force Frax CF 2663 M,

Table 1: Tablet z-ushirg test results

Exampls Comment Fmax [N]
1 Compazrative | Co-grinding wich Folyacrylate 256

2 Inventive Co-grincing withCMC (327 mkg; 0.7) | 1300
3 Inventive Co-grincing with CMC (460 mlg; 1.2) 970

4 | Inventive Co-grincingwithCMC (460 mlg;0.7) | 2663

[0120] Fromthe results listedin Tabwe 1itis clear y evident that the igment paricles obtained by the p-esent invention
show & much better self-binding power >ompared to pig T ent particles that hase been prepared by the same process,
however, with the use o ano:ner palymeric binder namely a polyacrvlate binder.

2. Tasting of mechanical strength preperties of paper containing the self-tind ng pigment according to the
presert invention

Handsheet preparation and evaluation

[0121] The handsheetstudvand the ccnsequert testing of the mechanical stren3th properties of the paper is a measure
for the ability of the self-bindi~g pigment to bind to other surfaces like cellulosic “ibers.

[0122] Thermo mechznical oulp (TMF) 85 % nd Pine <raft pulp (15 %) refinad to 27 “SR (Schopper-Rieg er) were
used for the handsheet study. The blend of the thermo m2chanical pulp and th2 pin2 kraf: pulp had 80 °SR. €0 g (dry)
pulp blend were diluted in 10 dm3 tap water, and then the filler was added. Tte fille~ was a blend of 25 % Intramax 50
(Clay, commercially available from Imerys International _c, UK) ard 75 % of th= products described in examples 5, 6
or7 Tre suspension was stirred for 30 minutes. Subseque'ly 0.06 % tbased on Fry weight) of a polyacry amide {Polymin
153, commercially avaiable rom BASF, Ludwigsnafen, Garmany) was added 2s a retent on aid and sheets 0 52 g/m?
were formed using the Rapid-<6then 1and sheet former. Each sheet was dried using the apid-Kothen drier. The filler
conten: in the handsheets was determined by burning a quarter of a dry handseet in a muffle furnaca heated to 570
°C. After the burning was completed, te residue was trans‘erred in a desiccator and allowed to cool down. When -oom
temoerature was reached, the weight of the residue was measured and ‘he mzss was related to the initially measured
weight of the dry quarter hanz sheet. Tte filler cortent in the examol2s € - 8 was 41 - 42 %.

[0123] The sheets we-e calendered with a Voith calend2- 10 0.95 - 1.05 PPS nrougnness.

[0124] The mechanical strength propzarties of tre hancsheets ware characlesized by the tensile index and intzrnal
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bond according o SO 1924-2 and SCAN-P80:98 / TAPP| T541, respectively, afler drying of the handsheets, The resulls
for the mechanical strength properties of the tested papers are listed in Table 2.

Example 5 - Comparative Example

[0125] The pigment particles used in this example are commercially available as Hydrocarb HO - ME from Omya. The
product is in the form of a slurry of a natural CaCO, and has a solid content of 65.0 wt.-%.

[0126] The particle size distribution of the mineral pigment material, measured on a Sedigraph 5120, was as follows:
B85 wi.-% was smaller than 2 um, 60 wt.-% was smaller than 1 wm, and 20 wi.-% was smaller than 0.2 pum,

[0127] The measured tensile index of the handsheet prepared with the pigment particles obtained in this example was
17 Nm/g, and the measured internal bond was 560 kPa.

Example 6 - Comparative Example
[0128] A natural CaCO4 from Norway having a fineness corresponding to a dy value of 42 to 48 um was employed
as mineral pigment material, and a carbaxymethylcellulose (CMC) as polymeric binder. The intrinsic viscosity of the

carbaxymethylcellulose (CMC) was 179 mlfg, and the degree of subslitution was 1.2,

Preparation of carboxymelhy! cellulose (CMC) binder

[0129] 214 g commercially available CMC (from ACROS Organics) having an M,, of 250 000 g/mol, a carboxylation
degree of 1.2, and an intrinsic viscosity of 774 ml/g, was dissclved in 2 460 ml water and stirred for 12 h at room
temperalure. Subsequently, the solution was heated to 80°C, and 800 p! of a 30 wt.-% H;0, solution were added
dropwise. After § h. 60 yul of said H,0, solution were added dropwise, Thereafter, 2 times another 60 | of said H,0,
solution were added dropwise in 1.5 h intervals. Finally, the solution was stirred for another 1.5 h at 80°C. The obtlained
CMC binder had an intrinsic viscosity of 178 mlig and a pH of 7.

[0130] A slurry with a solid contenl of 60 wt.-% was prepared by adding 2 wt.-% of the prepared CMC binder in farm
of a 8.9 wt,-% solution in waler to the mineral pigment material suspension

[0131] The wet grinding of the slurry was done in tap water (15° dH) in a vertical altritor mill (Dynomill®, Bachofen,
Switzerland) having a volume of 0.6 litres in a recirculation mode, using zircanium sllicate beads of 0,6 ta 1.0 mm
diameler, until a dsy value of 0.8 um was achieved,

[0132] The particle size distribution of the mineral pigment material, measured on a Sedigraph 5120, was as follows;
90 wt.-% was smaller than 2 um. 65 wt.-% was smaller than 1 pm, and 20 wl.-% was smaller than 0.2 um.

[0133] The measured tensile index of the handsheet prepared with the pigment particles obtained in this example was
23 Nm/g, and the measured internal bond was 610 kPa.

Example 7 - Inventive Example

[0134] A natural CaCO, from Norway having a fineness carresponding lo a d, value of 42 lo 48 um was employed
as mineral pigment malerial, and a carboxymethylcellulose (CMC) (commercially available from Sigma Aldrich, No.
419273) was used as lhe polymeric binder,

[0135] The Intrinsic viscosity of the CMC was 327 ml/g, and the degree of substitution was 0.7.

[0136] The natural CaCO4 was used in the form of a filter cake having a solids content of 70.0 wt.-%. Fram this filter
cake a slurry with a salid content of 50.0 wt-% was prepared by adding 2.0 wt.-% of a 4.7 % solution of the above
carboxymethylcellulose,

[0137] The wet grinding of the slurry was done in tap water (15° dH) in a vertical attritor mill {Dynomill®, Bachofen,
Switzerland) having a volume of 0.6 litres in a recirculation mode, using zircon silicate beads of 0.6 to 1.0 mm diameter,
unlil a dsy value of 0.6 um was achieved.

[0138] The particle size distribution of the mineral pigment material, measured an a Sedigraph 5120, was as follows:
95 wt.-% was smaller than 2 um, 75 wt.-% was smaller than 1 pm, and 13 wi.-% was smaller than 0.2 pm.

[0139] The measured lensile index of the handsheet prepared with Lhe pigment particles obtained in this example was
25 Nmig, and the measured internal bond was 630 kPa.

11
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Table 2: Mechanical strength prooerties for the tested papers

Example Comment: Poymeric binder (intrinsic Tensileindex[Nmfg] | Internal bond [EPz]
viscosity; deyee of carboxylation)
6 Comparative | Co-grincing with 2olyacrylate 17 530
7 Comparative | Co-grinding witr CMC (179 mlig; 1.2) 23 610
8 Invantive Co-grinding witt CMC 1327 ml/c; 0.7) 25 630

[0140] Itis cleary apparent from Table 2 thal the selt-bind ng pigments presared by the inventive process show an
improved ability tc bind to other surfaces like cellulosic fibers. This is demonstrated by the tensie irdex of inventive
example 8 (25 Nmvg) whic1 is higher than the .ensile indices of comparative examples 6 (17 Nm/g’ and 7 (23 Nm/gy. In
addition, the intermal bonc cf the invantive e<ample 8 (630 kPa) is also higher than the internal bond of zompare ive
examples 6 560 kPa) anc 7 (610 kPa].

3. Grinding efficiznc

[0141] The follewing exarples are ntend=d to d2morstrate the grinding efficiency of the inventive process of the
present invention.

Example 8 - Comparative Example

[0142] A naturel CaCO4 ffom Norway hav n¢ a finenzss corresponding to 2 dgg value of 42 to 28 pm was emplcyed
as mineral pigment mater al, and a carboxym etylceliulose (CMC) (commercially available Tom CP Kelco, Atlanta, USA
under the tradename Finafx 5) as palymeric binder. Th2 inrrinsic viscosity cf the carboxymethy cellslos2 (CMC) was
118 ml/g, a1d the degree o” substitution was (.7.

[0143] Tre natural CaCCy was used in th= form of a fiter cake having a sclids content of 70.0 wt.-%. From tis fi ter
cake a slumy wit1 a solid content cf 50.0 w-% was prepared by adding 2.0 wi.-% of a 4.7 % solution of the above
carboxyme:hylcedlulose.

[0144] The we grinding >f the slurry was Jone i1 tep waer (15° dH) in a vertical attritor mill (Dyromill®, Bzchofen,
Switzerland) having a velume of 06 litres i1 a recirculation mode, using zrcenium silicate beads of C.6 to 1.0 mm
diameter. The recirculation was car-ied out <i> times.

[0145] The particle size cistributicn of the particles otained after passing the mill six times, measurad on a Sedicraph
5120, was as fol ows: 97 wt.-% wers smaller than 2 pm, 68 wi.-% were sma ler than 1 um, and 'he dsy was 0.3 um.

Example € - Inventive Example

[0146] A natural CaCO4 from No-way ha«rg a fineness corresponding to a dsg value of 42 to 48 .um was enpcyed
as mineral pigment matzrial, and & carboxymethylce lulose (commercially evailable from Sigma Aldrick, No. 418273)
was used as the polymeric binder.

[0147] Theintrinsic viscosity of the carbaxymethylce ILlose (CMC) was 327 nl/g, and the Jegreeof subst tutionwas 0.7.
[0148] The natural CaCD4 was Ls2d in the form of a filter cake having a solids content of 70.0 wt-%. From this “ilter
cake a slurry wth a solid content o” 50.0 wk% was p-epared by adding 2.0 wt.-% of £ 4.7 % solution of tte above
carboxymathylczliulose.

[0149] The wet grinding of the s urry was done in 1ad water (15° dH}) in & vertical allrizor mill (Dynomill®, Bachafen,
Switzerland) having a vo ume of 0.3 litres in a recirculation mode, using zirconium silcate beads of 0.6 tc¢ 1.2 mm
diameter. The rzcirculafion was carried ou: s.x tires.

[0150] The perticle sizedistributon of the particles ottaired after passing “he mill six times, measured an a Sedgraph
5120, was as fcllows: 93 wt.-% were smaler than 2 pn, 87 wt.-% were smaller than 1 um, and the ds, was (.5 1.

Example 10 - Iaventiva Example

[0151] A natural CaCO; from Norway having a fineress corresponding to a dsg value of 42 to 4€ pm was empoloyed
as mineral pignent mate-ial, and a carbox/methyl c2l ulose (commercially available from Sigma Aldrich, No. 4-%311)
was usec as the polymeric binder

[0152] Theintrinsic viscosity of the carboxymethylcellulose (CMC) was 460 ml/g, and the degre= of substitutio1was 0.7.
[0153] The natural CaCO4 was used in the form o” & filtzr cake having a solids contert of 70 0 wt.-%. From thas filter
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cake a slurry with a salid content of 45.0 wt-% was prepared by adding 2.0 wt.-% of a 2.5 % saolution of the abave
carboxymethylcellulose.,

[0154] The wet grinding of the slurry was done in tap water (15" dH) in a vertical attritor mill {Dynomill®, Bachafen,
Switzerland) having a volume of 0.6 litres in a recirculation made, using zirconium silicale beads of 0.6 to 1.0 mm
diameter. The recirculation was carried out six times.

[0155] The particle size distribution of the particles obtained after passing the mill six times, measured on a Sedigraph
5120, was as follows: 99 wt.-% were smaller than 2 um, B5 wt.-% were smaller than 1 um, and the dgy was 0.5 pm.
[0156] From the results obtained by this testing it is evident that the inventive process provides a much higher fraction
of particles finer than 1 pm (namely 87 wt.-% and 85 wt.%, respectively) compared to the comparative example (68 wt.-
%}. This is alsa confirmed by a dgy of 0.5 pm for the inventive examples, compared to the 0z 0f 0.8 um for the comparative
example

Claims
1. Process for preparing self-binding pigment particles comprising the following steps:

a) providing an agueous mineral pigment material suspension;

b) providing at least one polymeric binder, wherein the binder comprises at least one modified pelysaccharide
having a degree of carbaxylation in the range of 0.4 to 2,0 and having an Intrinsic viscosity in the range of >
300 to 500 mlig,

¢} mixing the binder of step b) with the agueous mineral pigment material suspension of step a) and adjusting
the solids content of the obtained suspension so thal it is = 45 to 95 wt.-%, preferably from 45 to 80 wt.-%,
based on the total weight of the suspension;

d) grinding the aqueous mineral material suspension of step c),

wherein in step c) the binder is added to the aqueous mineral pigment suspension in an amount from 0.1 to
10.0 wt.-%, based on the total weight of the suspension.

2. Process according to claim 1, wherein the at least one modified polysaccharide is carboxymethylcellulose.

3. The process according ta claim 1 or 2, wherein In step ¢) the binder is added to the aqueous mineral pigment

suspension in an amount from 0.2 to 5 wt.-%, more preferably 0.25 to 3.0 wt.-%. based on the total weight of the
suspension.

4. The process according to any one claims 1 to 3, wherein the binder is in form of a solution or a dry material, preferably
in form of an aqueous solution having a binder concentration from 0.5 to 50 wt.-%. preferably from 1 to 40 wi.%,
more preferably from 3 to 20 wt.-%, and mast preferably from 4 to 10 wl.-%, based on the total weight of the solution,

5. The process according to any one of claims 1 to 4, wherein the binder only consists of at least one modified
polysaccharide, preferably carboxymethylcellulose,

6. The process according to any one of claims 1 ta 5, wherein the binder is compaosed of a mixture of two or more
types of modified polysaccharide, wherein at least one has a degree of carboxylation in the range of 0.4 10 2.0 and
an intrinsic viscosity in the range of > 300 to 500 mi/g.

7. The process according to any one of claims 1 to 6, wherein the solids content of the suspension obtained in step
c) is adjusted so thal it is from 45 to B0 wt.-%. preferably from 45 to 60 wt.-%, more preferably from 48 to 58 wt.%,
and most preferably to 50 to 55 wt.-%. based on the tolal weight of the suspension,

8. The process according to any one of claims 1 to 7, wherein the carboxylic groups of the at least ane modified
palysaccharide are al least partly neutralized by adding to the agueous mineral pigment material suspension prior
or during the grinding step d) one or more polyvalent cations, wherein the polyvalent cations preferably are selected
from Sr2*, Ca2*, or Mg?*, and most preferably from Ca2* added in form of Ca(OH) in suspension and/or solution.

9. The process according to any one of claims 1 to 7, wherein the carboxylic groups of the at least one modified
polysaccharide are at least partly neutralized by adding to the aqueous mineral pigment material suspension prior
or during the grinding step d) one or mare palyvalent cations, in situ farmed. by adding an acid, preferably H,PQ,,
or acidic reacting salt such as Na,HPO,, preferably CaHPO,.
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The process according to any one of claims 1 to 7, where n the carboxylic groups of th2 at least ane modifed
palysaccharide zre at least partly neutralized by adding to the agueaus mineral pigment material susaension prior
or during tre grinding step d) one or more monovalent ca‘ions, wher2in the monovalent cations preferably are
selected frem Li- Na*, or K*.

The process acoording  any one of claims 1 to 7, wherein the zarboxylic groups of the at least one modiiec
polysaccheride re at lezst partly nectralized by adding to the ag.eous mineral pigment naterial suspension prior
or during tre gri~ding step d) a combination of one or more folyval=nt cations and one or more menaovalenit cations
wherein th2 polyvalent cations prete-ably are selected from Sr2*. Ca#*, or Mg?*, and mast pre‘eranly from Ca2"
added in form of Za(OH), in suspension and/or solution, and whereil the monovalent cations preferab y are selected
from Li*, ha*, cr K*.

The process according ‘0 any one o claims 1 to 11, wherein the ¢rincing step d) is carried out until the fraction of
self-bindirg picment pa-ticles having a particle size of less than © pm is greater than 5 wt.-%, pre‘erably greater
tha 20 w..-%, more preferably greater than 60 wt.-%, mor= preferabl* greater than 75 wt.-%, a1d most preferaby
greater than 85 wt.-%, based on the total weight of the pigment partices.

The process aczarding 10 any one of claims 1 to 12, wherein befor2 orduring or after stegs c) and/or d) a dispersing
agent is edded

The procass according tc any one of claims 1o 13, wherein saic mineral pigment material is sedected from calcivm
carbonat=, ca'cium caracnate cortaining minerals, mixed sarbonate based fillers, or mix:ures trereaf, and whereia
the calcium ca-bonate zcntaining mrinerals preferably comprise dolorite, and the mixed carbonate oased fillers are
praferaby selected fram calcium associated with magnesium, zlay, talc, talc-calcium carbona‘e mixtures, calcium
cerbonate-kaclin mixtLres, or mix.ures of natural calcium carbor ate wath aluminium hydroxide, mica or with synthet ¢
or natural fibe-s or co-structures o° minerals, preferably talc-ca.cium carbonate or talcitanium dioxide or calcium
carbonate-titanium dioxide co-structures.

The prozess according bo claim *4, wherein the calcium carbonete ic a grcund natural calcium carsonate, a prezip-
itated calcium carbonat2, a modfizd calcium carbonate, or a mitur2 therzof,

The prccess according 10 any ore of claims 1 to 15, wherein the degree of carboxylation of the at least one mod fied
polysacchar de is in the range of 0.4 t0 2.0,0.510 1.8, 0.6 t0 1.0, 01 0.7 10 0.9.

The process according to any ane of claims 1 to 16, where the intrinsic viscosity of the at least one modified
polysaccharide is in the range of > 300 to 500 ml/g, preferably 320 to 450 mi/g, and more preferably 5f 35010 350 mi/g.

The pracess according to any one of claims 1to 17, wherein the at east one modified polysaccharide has ¢ degree
of carboxylazion of 1 or less, and an intrinsic viscosity ir the rznge f > 300 to 500 ml/g, preferab y 320 lo 450 ml/g,
and moare preferably 330 to 350 ml/g.

The p-ocess accorcing to any one of claims 1 to 18, where n the grinding step d) i< carried out at a temoerature
from 25 to “10°C, preferably from 35 to 70°C.

The process according toany cn= of claims 110 19, whe-ein thegrinding step d) is carried outin baich cr contnudusly,
preferably eontinucusly.

Self-binding pigmet particle suspension, obtainable by the ocess of any one of caims 1 to 20.

Use of the self-bindirg pigment particle suspension cf claim 21 in pape-, plastics, paint, corcrefe ard/or agriculture
applicatio=s.

The use azcording ta claim 22, wherein the self-binding pic ment particle suspension is used in we: end prozess of
a pader machine, n sigarette paper and/or coating applicat ©1s, er as a support for rotogravure and/or oftset endjor
digital pri-ting.

The use according to claim 22, wherein the self-binding pigment partic e suspension is used to reduce sun ligatarc
UV 2xpozure of p ant leaves.
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Patentanspriiche

1.

10.

11.

Verfahren zur Herstellung von selbstbindenden Pigmentpartikeln, umfassend die folgenden Schritte:

a) Bereitstellen einer wassrigen Mineralpigmentmaterialsuspension;

b) Bereitstellen wenigstens eines polymeren Bindemittels, wobei das Bindemittel wenigstens ein modifiziertes
Polysaccharid mit einem Carboxylierungsgrad im Bereich von 0.4 bis 2.0 und einer intrinsischen Viskositat im
Bereich von > 300 bis 500 ml/g umfasst,

c) Vermischen des Bindemittels aus Schritt b) mit der wéssrigen Mineralpigmentmaterialsuspension aus Schritt
a) und Einstellen des Feststoffgehalts der erhaltenen Suspension, so dass er > 45 bis 95 Gew.-% ausmacht,
bevorzugt von 45 bis 80 Gew.-%, bezogen auf das Gesamtgewicht der Suspension;

d) Vermahlen der wissrigen Mineralmaterialsuspension aus Schritt c), wobei in Schritt ¢) das Bindemittel zu
der wassrigen Mineralpigmentsuspension in einer Menge von 0,1 bis 10,0 Gew.-% zugegeben wird, bezogen
auf das Gesamlgewicht der Suspansion.

Verfahren nach Anspruch 1, bei dem das wenigslens eine madifizierte Polysaccharid Carboxymethylcellulose isl.

Veerfahren nach Anspruch 1 oder 2, beidem in Schritt ¢) das Rindemitte! zu der wassrigen Mineralpigmentsuspension
in einer Menge von 0,2 bis 5 Gew.-% zugegeben wird, bevorzugter 0,25 bis 3,0 Gew -%, bezogen auf das Gesamt-
gewicht der Suspension.

Verfahren nach einem der Anspriiche 1 bis 3, bei dem das Bindemitte! in der Form einer Loésung oder eines trockenen
Materials ist, bevorzuglin der Form einer wéssrigen Lésung mit einer Bindemittelkonzentration von 0,5bis 50 Gew.-
%, bevarzugt von 1 bis 40 Gew.-%, bevorzugter von 3 bis 20 Gew.-%, und am meisten bevorzugt von 4 bis 10
Gew.-%. bezogen auf das Gesamtgewicht der Lésung.

Verfahren nach einem der Anspriiche 1 bis 4, bei dem das Bindemitte! nur aus wenigstens einem modifizierten
Polysaccharid, bevorzugt Carbaxmethylcellulose, besteht,

Verfahren nach einem der Anspriiche 1 bis 5, bei dem das Bindemittel aus einerm Gemisch von zwei oder mehreran
Typen von medifizierten Polysacchariden besteht, wabei wenigstens eines einen Carboxylierungsarad im Bereich
von 0.4 bis 2,0 und eine intrinsische Viskositat im Bereich von > 300 bis 500 mi/g aufweist.

Verfahren nach einem der Anspriiche 1 bis 6, bel dem der Festsloffgehalt der in Schritt ¢} erhaltenen Suspensian
so eingestellt wird, dass er von 45 bis B0 Gew.-% ausmacht, bevorzugt von 45 bis 60 Gew.-%, bevorzugter von 48
bis 58 Gew.-%. und am meisten beverzugt von 50 bis 55 Gew.-%, bezogen auf das Gesamigewicht der Suspension,

Verfahren nach einem der Anspriiche 1 bis 7, bei dem die Carbonsduregruppen des wenigstens einen modifizierten
Polysaccharids wenigstens teilweise neutralisiert sind durch dle Zugabe von einem oder mehreren polyvalenten
Kationen zu der wassrigen Mineralpigmentmaterialsuspension vor oder wihrend dem Mahlschritt d), wobei die
polyvalenten Kationen bevorzugl ausgewahit sind aus Sr2*, Ca2* oder Mg2*, und am meisten bevorzugt aus Ca2*,
das in der Form von Ca(OH), in Suspension und/oder L8sung zugegeben wird.

Verfahren nach einem der Anspriiche 1 bis 7, bel dem die Carbansauregruppen des wenigstens einen modifizierten
Polysaccharids wenigstens tellweise neutralisiert sind durch die Zugabe von einem oder mehreren polyvalenten
Kationen, in situ gebildet durch die Zugabe einer Saure, bevorzug! H3PO,, oder einem sauer reagierenden Salz,

wia Na;HPO,, bevorzugl CaHPO,, zu der wassrigen Mineralpigmentmaterialsuspension vor oder wahrend dem
Mahischritl d).

Verfahren nach einem der Ansprilche 1 bis 7, bei dem die Carbonsauregruppen des wenigstens einen modifizierten
Palysaccharids wenigstens teilweise neutralisiert sind durch die Zugabe von einem oder mehreren monovalenten
Kationen zu der wassrigen Mineralpigmentmaterialsuspension vor oder wihrend dem Mahlschritt d), wobei die
monavalenten Kationen bevorzugt ausgewahit sind aus Li*, Na* oder K*.

Vertahren nach einem der Anspriiche 1 bis 7, bei dem die Carbonsauregruppen des wanigstens einen modifizierten
Polysaccharids wenigstens teilweise neutralisiert sind durch die Zugabe vaon einer Kombination von einem oder
mehreren palyvalenten Kationen und einem oder mehreren mongvalenten Kationen zu der wassrigen Mineralpig-
menlmaterialsuspension vor oder wihrend dem Mahlschrill d), wobei die polyvalenten Kationen bevarzugt ausge-
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wahltsind aus Sr**, Ca®* oder Mg?*, und am meisten bevo-z igtaus Ca?*, das inder Form von Ca(OH), in Suspension

und/oder Losung zugzgeben wird, und wabei die monovalantzn Kationen bevorzugt ausgewhit sind aus Li*, Na*
oder K*.

Verfahren nach einem der Anspriiche 1 bis 11, bei dem der Mahlschritt d) ausgefiihrt wird, bis die Frektion an
selbstbindenden Pigm entpartkeln mit eire- Partikelgrésse kieiner 1 pmgrosser 5 Gew.-% betragt, bevorzugt grésser
20 Gew.-%, bevorzugter grésser 60 Gew.-%, bevorzugter grisszr 75 Gew.-%, urd am meiste1 bevorzugt grosser
85 Gew.-%, bezogen auf das Gesamtgewicht der Pigmentpartikel.

2. Verfahren nach einem der Aaspriiche 1 bis 12, bei dem vor oder wéhrend oder nach den Schritten ¢) urd/oder d)

ein Dispergierungsrrittel zugegeben wird.

Verfahren nacn einem der Anspriiche 1 pis 13, bei dem das Mineralpigmentmaterial ausgewéhit ist aus Caicium-
carbonat, Calciumcarbonat 2rthaltendan Mineralien, Flllstoffen auf Basis von Mischcarbonaten, oder Gemischer
davon, und wabei cie Calciumzarbonat enthaltenden Mineralien bevorzugt Dolomit umfassen und diz Fllisteffe au®
Basis von Mischcarbonater sind bevorzugt ausgewahlt aus Calcium assoziiert mit Magnesium, Lehm, Talk, Talk-
Calciumcarbcnat-Gemischen, Calciumcarbonat-Kaolin-Gemis:hen, oder Semischen aus natlrlichem Calciumcar-
bonat mit Aluminiumhydrozic, Glimmsr oder mit synthelischen oder natirlichen Fasern oger Co-Struktursn von
Mineralien, bavorzugt Talk-Calciumcartonat- oder Talk-Tiandioxid- oder Zalciumecarbonat-Titandioxid-Zo-Struktu-
ren.

Verfahren nach Anspruch 14, bei dem das Calciumcarbonat ein vermahlenes Calciumcarbonat, ein gefallies Cal-
ciumcarbonat, ein modifiz’ertes Calcumcarbonat oder ein Gemisch daven ist.

Verfahren nach einem der A1spriiche 1 bis 15, beidem ce Cerboxylierungsgrad des wenigsiens einen modifizierten
Polysaccharids im Bereicn von 0,4 tis 2,0, 0,5 bis 1,6,06 bs 1,0, oder 0,7 b's 0,9 liegt.

Verfahren rach e nem de- Anspriiche 1 bis 16, bei dem die intinsische Viskositdt des wenigstens emnen modifizierten
Polysaccharids im Bereich von > 300 bis 500 ml/g liegt, bevorzugt 320 bis 450 ml/g, und bevorzagter von 330 bis
350 ml/g.

Verfahren nach 2inem der Anspriich2 1 bis 17, bei cem das wenigstens eine medifizierte Polysacctarid eine Car-
baxylierungsgrad von 1 oder kleiner und eine intr nsische Viskositat im Bereich von > 300 bis 500 ml¢ aufweis,
bevorzugt 320 bis 450 mlfg, und bevorzugter von 330 bis 50 ml/g.

Verfahrer nach einem der Anspriiche 1 bis 18, bei dem der Mahlschritt d) bei einer Temperatur von 25 bis 110°C
ausgefiiht wirz, bevorzugt von 3€ Lis 70°C.

Verfahre nact einemder Anspriiche 1bis 19, bei dem der Mahlschrittc) chargenweise odar kontinuierlich ausgefuhrt
wird, bevorzuzt kontinuierlich.

Selbstbindence Pigmentpartikelsuspension, erhaltiick durch das Ver-ahren geméass einsm der Anspriiche 1 bis 20.

Verwendung der der se.bstbindenden Pigmentpart k2lsuspension van Anspruch 21 in Papier-, Kunststoff-, Fa“t-,
Beton- und/cder Agrarindustrieanwendungen.

Verwerdung nach Anspruch 22, tei der die selbsthindende Pigmentpartikelsuspension im Wat-End-Prozess eirer
Papiermasc-ine, in Zigarettenpadier- und/oder Ees:hichtungsanwandurgen verwencet wird, oder aks Support fur
Rotaticnstiefdruck undioder Offsetdruck und/oder Digiteldruck.

Verwedunz nach Anspruch 22, bei der die se bsfbindende Pigmentpartikelsuspension verwendet wird, um die
Sonnenlich:- und U\'-Aussetzung von Pflanzentlatlern zu verringern.

Revendicatiors

1.

Procédé d= préparation de particules de pigmen: auto-liantes comprenant |2s étapes suivantes consistant a:
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a} fournir une suspension aqueuse de matiére pigmentaire minérale |

b) fournir au moins un liant polymere, le liant comprenant au moins un pelysaccharide medifié ayant un degré
de carboxylation compris dans la plage allant de 0.4 & 2.0 et ayant une viscosité intrinséque comprise dans la
plage allant de plus de 300 & 500 mlig ;

¢) melanger le liant de I'étape b) avec la suspension agueuse de matigre pigmentaire minérale de I'étape a) et
ajusterla teneur en solides de la suspension obtenue de sorte qu'elle soit de = 45 4 95 % en poids, de préférence
de 45 & 80 % en poids, sur la base du poids total de la suspension :

d) broyer la suspension aqueuse de matiére minérale de I'etape c),

dans laquelle - dans I'étape c) - Iz liant est ajouté 4 la suspension aqueuse de matiére pigmentaire minérale a
raison de 0,1 a 10,0 % en poids, sur la base du poids total de la suspension.

Pracedé selon la revendication 1, dans lequel le au mains un palysaccharide modifié est une carboxyméthylcellulose.

Procede selon la revendication 1 ou 2, dans lequel dans I'étape c}, le liant est ajouté & la suspension agueuse de
matiére pigmentaire minérale & raison de 0,2 4 5 % en poids, pius préférablement de 0.25 a 3,0 % en poids, sur la
base du poids total de la suspension.

Procédé selon I'une quelconque des revendications 1 2 3, dans lequel le lianl es! sous la forme d'une solulion ou
d'une matiére séche, de préférence sous la forme d'une solution aqueuse ayant une concentration en liant de 0.5
a 50 % en poids, de préférence de 1 3 40 % en poids, plus préférablement de 3 a 20 % en poids et de maniére
préférée entre toutes de 4 4 10 % en poids, sur la base du poids total de |a solution.

Procéde selon 'une quelconque des revendications 1 4 4, dans lequel le liant consiste en uniquement au moins un
polysaccharide modifie, de préférence una carbaxymeéthylcellulose.

Procédé selon I'une quelconaue des revendications 1 a 5, dans lequel le liant se compose d'un melange de deux
types de polysaccharide modifié ou plus, dans lequel au moins un a un degré de carboxylation compris dans la
plage allant de 0,4 a 2.0 et une viscosité intrinséque comprise dans la plage allant de plus de 300 & 500 ml/g.

Pracede selon 'une quelconque des revendications 14 6, dans lequel la teneur en solldes de la suspension obtenue
dans I'étape ¢) est ajustée de sarte qu'elle soit de 45 & 80 % en poids, de préférence de 45 4 60 % en poids, plus
préferablement de 48 4 58 % en poids, et de maniere préferée enltre toutes de 50 & 55 % en poids, sur la base du
poids lotal de |a suspension.

Pracedé selon 'une quelconque des revendications 1 & 7. dans lequel les groupes carboxyliques d'au moins un
polysaccharide modifié sonl au mains partiellement neutralisés par I'ajout & la suspension aqueuse de maliére
pigmentaire minérale avant ou pendant I'étape de broyage d) d'un ou plusieurs cations polyvalents, les cations
polyvalents étant de préférence choisis parmi Sré*, Ca2* ou Mg2*, et de maniére préférée entre toutes parmi Ca2*
ajouté saus forme de Ca(OH), en suspension et/ou solution,

Procedé selon I'une quelconque des revendicalions 1 & 7, dans lequel les groupes carboxyliques d'au moins un
polysaccharide modifié sont au moins partiellement neutralisés par I'ajout & la suspension aqueuse de matiére
pigmentaire minérale avant ou pendant I'étape de broyage d) d'un ou plusieurs cations polyvalents, formas in situ,
en ajoutant un acide, de préférance H3PO, ou un sel réagissant avec un acide tel que Na,HPQ,, de préférence
CaHPO,.

. Procedé selon I'une quelcongue des revendications 1 4 7, dans lequel les groupes carboxyliques d'au moins un

polysaccharide modifié sant au moins partiellement neutralisés par I'ajout a !'a suspension aqueuse de maliére
pigmentaire minérale avant ou pendant I'2tape de broyage d) d'un ou plusieurs cations monovalents. les cations
monovalents élant de préférence chaisis parmi Li*, Na* ou K*,

Pracedé selon 'une quelconque des revendications 1 & 7, dans lequel les groupes carboxyliques d'au moins un
polysaccharide modifié sont au moins partieliement neutralisés par l'ajout & la suspension agueuse de matiére
pigmentaire minérale avantou pendant I'étape de broyage d) d'une combinaison d'un ou plusieurs cations polyvalents
et d'un ou plusieurs cations monovalents, les cations palyvalents étant de préférence choisis parmi Sr2*. Ga2* oy
Mg2*, et de manigre preferée entre toutes parmi Ca2* ajouté sous forme de Ca(OH}), en suspension etiou solution
el les cations monovalents étant de préférence choisis parmi Li*, Na* au K*.
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Pracédé selan I'ume quelconque des revendications 1 a “ 1, dans lequel I'étape de broyage d) est réa isée jusqu'a
ce que la fraction de particul2s de pigment auto-liantes ayant une taille de particule nférieure & 1 um sait supérietre
45 % en pcids, d= préférance supérieLre a 20 % en poids, plus préférablement supérieur a 60 % e paids, p'us
préférablement supérieurs a 75 % e poids, et de mariére oréférée entre toules supérieure & 85 % en poids, par
rapport au poids ‘otal des particules de pigment.

Procédé selon I'une quelccngue des revendications 1 & 12, dans lequel avaat ou pendart ou apres les étapes ¢
et/ou d), or ajoLke un ag2n de dispersion.

Procédé selon 'ane quelcanque des revendications 1 2 13, dans lequel ladite matiére pigmen:aire minérale es:
choisie parmi le carbonzte de calcium, des minéraux contenant du carbonae de calciurr, des charges a base d=
carbonates mélzngés, 0. des mélaiges de ceux-ci, el dans lequel les minéraux contenant du cardonate ce calciun
comprennant d= préférence la dolomie, et les charges a base de carbonates mélangés sont de péfé-ence choisies
parmi du calcium assodé & du magisium, une arg le, du talc, des mélanges de talc-carbona‘e de ca cium, des
mélanges de k=olin-caracnate de 2zlzium ou des melenges de carbonate ce celcium neturel avec e I'vydroxyde
d'aluminiLm, du mica oL des fibres naturelles ou synthétiques ou des co-structures de minéraux, de oréference des
co-structures de talc-carbonate de zalzium ou de talc-dioxyde de titane ou de carbonate de calciumdioxyd= de tiara.

Procédé selon a revendication 14, dans lequel le ca-bonate de calcium est un carbonate de calcium naturel brove,
un carbonate ce calcium précipité, J1 carbonate de calcium modifié ou un mélange de ceux-ci

Procédé selon I'une que.conque Jes revendications * & 15, dans lequel le degré de carboxylation d'au moins 1
polysaccharice modifie est compris Jans la plagz alanl de 0,4 42,0, de 054 1,8, de 06410oude0,7a(C9

Procédé selen I'une cuelconque des revendicetions 1 & 16, dans leque la viscosité intrinseque d'au mons Ln
polysaccharide modifié 2st compris2 dans la plage allart de plus de 300 a 5C0 ml/g, de préference de 320 4 =50
mllg, et plus préférablement de 33C & 350 ml/g.

Procéde selon I'une cuslconque ces revendica.icris 1 a 17, dans lequel au moins un polysaccharide modifié = un
degré ce carboxylation inférieur ou égal a 1, el ue Jiscosite intrinséque comprise das la plage alla1t de olus de
300 4 500 ¥g, de prédérence ce 320 & 450 ml/g, et plus préférablement de 330 4 35) mlig.

Procécé selon I'une guelconqus des revendicatizns 1 a 18, dans lequel 'étape de b-oyage d) est réalisé= & Lne
température de 25 a 110 °C, de préférence de 354 70 °C.

Procédé seon I'une quelconqu2 des revendicelions 1419, dans lequel | étape de broyage dj est réaisée en ode
discortinu ou continu, de préférence continu.

Suspension de particLles de pigment auto-liartes, pouvant étre obtenue par e procédé selon l'une quelcanquz des
revendications 1a 20.

Utilisation ce la suspension de particules de pigment auto-liantes selon la revendication 21, da1s das applications
de pepier, dlastique, peinture, béton etou agricales.

Utilisation selon la revendicaton 22, dans laquslle la suspension de particules de p gment auto-liantes est .t lisée
dans un procédé fina humide 3'une machine a pap er, dans des applicat ons Je papie- & ciga-ette etou de coL zhage,

ou e tan: que support pour une impression rotogravure et/ou offset e/ou une impression numéricue.

Ulilisation selon Iz revendicazion 22, dans laquell2 la suspension de partic.les de pigmen’ aulo-lientes est Lilisée
pout rédu re 'expostion 4 la ILmiére du soleil €t aux UV des feuilles de plantes.

18
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