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METHOD AND ARRANGEMENT FOR FEEDING CHEMICALS INTO A
PROCESS STREAM

FIELD OF THE INVENTION

This disclosure relates to a method and apparatus for feeding chemicals into a

process stream of a papermaking process.

BACKGROUND

Various types and amounts of chemicals are added to a papermaking process.
In particular, chemicals are added into a process stream of a papermaking process.

The optimal feeding of these chemicals is both a quality and a cost issue in that the
optimal feeding of chemicals into a process stream results in the following: a) better
runnability of the paper machine; b) the quantity of the end product is more predictable
and uniform; c) less web breaks and down-time of the f)aper machine; d) a reduction in
the quantity of the chemical that needs to feed into a papermaking machine; e) smaller
consumption of fresh water; and f) less energy is needed to heat fresh water.

Optimal feeding of chemical into a process stream occurs when there is rapid
mixing of chemical into the process stream, presence of locally stoichiometric
conditions, minimized water usage in the feeding arrangement, and optimal
residence/contact times of chemicals. More specifically, having locally stoichiometric
conditions means having the optimal ratio of chemical in the process stream for the
chemical to react, and optimal residence time of the chemicals means that the
chemicals should be fed into the process stream so that all the chemicals that have been
fed into the system have had enough time to take effect but not too long to maintain the
desired effect.

Many prior art methods and apparatuses for feeding chemicals into a process
stream of a papermaking process do not result in optimal feeding of chemicals into the
process stream of a papermaking process. Therefore, a need for an apparatus and
method that can optimally feed chemical into a process stream exists in the

papermaking industry.
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2
SUMMARY OF THE INVENTION

The present invention provides an apparatus for feeding one or more chemicals
into a process stream of a papermaking process comprising: a first conduit having one
or more inlets and outlets; a second conduit having one or more inlets and outlets,
wherein said first conduit secures to said second conduit and traverses said second
conduit; a mixing chamber that has one‘or more inlets and outlets, whereir said second
conduit secures to said mixing chamber and wherein said outlets of said first conduit
and said outlets of said second conduit are in communication with said mixing'
chamber; and optionally an adaptor that is in communication with said outlets of said
mixing chamber and is secured to said mixing chamber.

The present invention also provides for a method for feeding one or more
chemicals into a process stream of papermaking process comprising: providing one or
more mixing apparatuses comprising a first conduit having one or more inlets and
outlets; a second conduit having one or more inlets and outlets, wherein said first
conduit secures to said second conduit and traverses said second conduit; a mixing
chamber that has one or more inlets and outlets, wherein said second conduit secures to
said mixing chamber and wherein said outlets of said first conduit and said outlets of ‘
said second conduit are in communication with said mixing chamber; mounting an
adaptor over an opening in a thin stock line of said papermaking process, wherein said
adaptor is in communication with said outlets of said mixing chamber and is secured to
said mixing chamber; running said papermaking process so that said process stream
flows through said thin stock line; introducing said chemicals and a feeding liquid into
said mixing chamber by introducing said chemicals or feeding liquid into said inlets of
said first conduit and said second conduit; mixing said chemicals and said feeding
liquid in said mixing chamber to form a mixture of said chemicals and said feeding
liquid; and dispensing said mixture into said process stream of said thin stock line

through said adaptor.

N
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3
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side elevation view of the mixing apparatus according to

one embodiment of the present invention.

Figure 2 is a cross-sectional view of the mixing apparatus of Figure 1.

Figure 3 is a side elevation view of the first conduit of the mixing apparatus of
Figure 1.

Figure 4 is a side elevation view of the adaptor of the mixing apparatus of
Figure 1. )

Figure S is an exploded side elevation view of the first conduit, second conduit,
miiing chamber and adaptor of one embodiment of the present invention. .

Figure 6 represents a schematic illustration of a method of feeding chemical
into a process stream in accord with one embodiment of the present invention.

Figure 7 represents a schematic illustration of an apparatus of the present
invention.

Figure 8 illustrates a schematic drawing of a headbox approach system/ thin
stock line.

Figure 9 is a side elevation view of an apparatus according to one embodiment

of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

“Papermaking process” means a method of making paper products from pulp
comprising forming an aqueous cellulosic papermaking furnish, draining the furnish to
form a sheet and drying the sheet. The steps of forming the papermaking furnish,
draining, and drying may be carried out in any conventional manner generally known
to those skilled in the art. '

“Thin stock line” means a pipeline between a machine chest and headbox of a
paper machine.

The apparatus of the present invention is essentially a reactor where chemical -
reactions can either: a) happen to activate the chemicals added to the apparatus
expeditiously under controlled conditions, or b) the chemicals can be prevented from

mixing with each other or other species by selecting appropriate mixing times versus
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chemical kinetics and shear levels. For example, the reaction rate of the chemicals that
are being added to the process stream can be slowed down or even prevented by
ensuring much slower chemical kinetics than the residence times inside the device.

As stated above, the apparatus of the present invention includes four primary
components: a first conduit (1); a second conduit (4); a mixing chamber (7); and
optionally an adaptor (8). The dimensions and geometries of each element of the
apparatus depends upon how much chemical needs to be added to the papermaking
process, as well other factors, such as the construction of the thin stock line (9). The
apparatus of the present invention may be made of any suitable material for handling
various types of papermaking chemicals, for example, stainless steel.

The first conduit (1) has one or more inlets (2) and outlets (3). Preferably, the
conduit has both a head portion (10) and a portion (11) that is conical in shape.

The second conduit (4) has one or more inlets (5) and outlets (6). The second
conduit (4) secures to the first conduit’s head portion (10) by any fastening means that
would be appreciated by one of ordinary skill in the art, for example, the head portion
(10) of the first conduit and the second conduit (4) may have one or more openings so
that a screw can secure one conduit to another.,

The mixing chamber (7) has one or more inlets (17) and outlets (18) that are in
communication with the outlets of both the first conduit (1) and the second conduit (4).
The mixing chamber (7) secures to the second conduit (4). The mixing chamber (7)
may secure to the second conduit (4) by any fastening means that would be appreciated
by one of ordinary skill in the art, for example, both the second conduit (4) and the
mixing chamber (7) may have one or more openings so that a screw can secure the
second conduit to the mixing chamber, or the outer surface of the mixing chamber (7)
can fuse to the outer surface of the second conduit (4).

The adaptor (8) secures to the mixing chamber (7) and is communication with
the outlet of the mixing chamber (7). The adaptor (8) may secure to the mixing
chamber (7) by any fastening means that would be appreciated by one of ordinary skill
in the art, for example, a portion of the mixing chamber (7) may insert into the adaptor

®).
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In another embodiment, the inlets (5) of said second conduit (4) are
perpendicular to said outlets of said second conduit (4).

In another embodiment, the first conduit (1) traverses said second conduit (4)
perpendicular to the inlets (5) of said second conduit (4).

In another embodiment, the first conduit (1) has a head portion (10) that does
not traverse said second conduit (4) and a portion that traverses said second conduit
(4), wherein the portion (11) that traverses said second conduit (4) is conical in shape,
and wherein the point of said first conéluit (1) is in communication with said mixing
chamber (7).

As stated above, the present invention provides for a method of feeding one or
more chemicals into a process stream. In one embodiment, the (12) adaptor (8), alone
or as a part of the apparatﬁses for feeding, is mounted over an opening (16) in the thin
stock line (9) and the adaptor (8) is secured to the thin stock line (9) by any means that
would be appreciated by one of ordinary skill in the art. The feeding apparatus of the
present invention, if not already done so, is connected with the adaptor. Various
methods for introducing the chemicals and feéding liquid into the apparatus may be
employed, for example, through a pipeline or tubing that are in communication with
the apparatus. After this setup is established, one or more chemicals and a feeding
liquid are introduced into the apparatus (12), mixed in the mixing chamber (7), and fed
into the thin stock line (9).

In another embodiment, the co-feeding of different chemicals into a process
stream (13) can be achieved by the following steps: introducing several different
chemicals into the apparatus (12), allowing a mixture of the different chemicals to
form, and dispensing the mixture into a process stream (13); or by aligning a{ series of
apparatuses (12) and dispensing chemicals. Chemicals may be added to the system in
any order prescribed by a person of ordinary skill in the art. For example, chemicals
maybe added sequentially, simultaneously or in pre-programmed order.

In another embodirhent, as illustrated in Figure 8, one or more apparatuses (12)
for feeding chemicals into a process stream are positioned proximate to a headbox (14)

of said papermaking process. This orientation reduces the possibility of deactivation

" of the chemicals added to the process stream and unnecessary time delays, which
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hence reduces the amount of chemicals needed, and provides better control of Both the
chemicals added to the process stream and final end product properties.

In another embodiment, the mixing is a staged mixing - mixing of chemicals
prior to their introduction into the process stream. Staged mixing lasts for a time
period that comports with desired reaction rate of the chemicals feed into the mixing -
apparatus. In yet a further embodiment, the staged mixing lasts from about 5
microseconds to about 500 milliseconds. .

In another embodiment, the activity of said chemicals is controlled bj adjusting
the flow rate of said chemicals and said feeding liquid, which are introduced into said
apparatuses. One or more pumps that are in communication with said apparatuses may
adjust the flow rate of the chemicals and the feeding liquid that are being introduced
into the apparatus of the present invention. Staged mixing can be achieved in the

mixing chamber by controlling flow rates of both chemical and the feeding liquid into

- the mixing chamber.

In another embodiment, the activity of said chemicals, prior to their
introduction into said process stream, is controlled by adjusting the flow rate of said
chemicals and said feeding liquid, which are introduced into said mixing chamber.

In another embodiment, the chemicals are selected from the group consisting
of: biocides, strength agents, brightening agents, colors, fillers, sizing agents, retention

aids, drainage aids, flocculants, washing aids, defoamers, dispersing agents,

‘nanoparticles, microparticles, fixatives, coagulants, and a combination thereof.

Various chemical treatment programs employing one or more chemicals may be
developed by one of ordinary skill in the ért and employed by the apparatuses (12) of
the claimed invention.

In another embodiment, the feeding liquid is selected from the group consisting
of: fresh water; clear filtrate; whitewater; thin stock; and a combination thereof.

In another embodiment, the chemicals are diluted with a dilution liquid prior to
their introduction in said first conduit (1) or said second conduit (4). In yeta further
embodiment, the dilution liquid contains water.

In another embodiment, the process stream (13) contains a furnish of a

papermaking process.
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In another embodiment, the process stream (13) contains a thin stock of a
papermaking process.

Referring to Figures 6 and 7, in one embodiment, chemicals (19) are introduced
into the inlet (2) of a first conduit (1). Subsequently the chemicals flow through the
conduit and out said outlets (3) of the first conduit (1) and into the inlets (17) of the
mixing chamber (7). A feeding liquid (15) is also introduced into a second conduit ).
The liquid in the second conduit (4) switls or vortexes around the first conduit (1) and
exits out the outlets (6) of the second conduit and into the mixing chamber (7) via the
inlets (17) of the mixing chamber (7). The two fluids from the first conduit (1) and the
second conduit (4) mix in the mixing chamber (7) and then the mixture flows through
the mixing chamber (7) outlet (18), which in turn flows through the adaptor (8) that is
mounted to an opening (16) in the process stream (13) and this liquid subsequently

flows into the process stream (13).
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of a papermaking process comprising:

a. a first conduit having one or more inlets and outlets:

b. - asecond conduit having one or more inlets and outlets, wherein said i
first conduit secures to said second conduit and traverses said second conduit;

c. a mixing chamber that has one or more inlets and outlets, wherein said
second conduit secures to said mixing chamber and wherein said outlets of said first
conduit and said outlets of said second conduit are in communication with said mixing
chamber; and

d. an adaptor that is in communication with said outlets of said mixing
chamber and is secured to said mixing chamber.

2. The apparatus of claim 1, wherein said inlets of said second conduit are
perpendicular to said outlets of said second conduit.

3. The apparatus of claim 1, wherein said first conduit has a head portion
that does not traverse said second éonduit and a portion that traverses said second
conduit, wherein the portion that traverses said second conduit is conical in shape, and
wherein the point of said first conduit is in communication with said mixing chamber.

4, The apparatus of claim 1, wherein said first conduit secures to said
second conduit by a fastening means.

5. The apparatus of claim 1, wherein said second conduit secures to said
mixing chamber by a fastening means.

6. The apparatus of claim 1, wherein said mixing chamber secures to said
adaptor by a fastening means.

7. The apparatus of claim 1, wherein said first conduit traverses said
second conduit, perpendicular to the inlets of said second conduit.

8. An apparatus for feeding one or more chemicals into a process stream
of a papermaking process comprising:

a. a means for feeding one or more said chemicals into a process stream.
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- 9. A method for feeding one or more chemicals into a process stream of
papermaking process comprising;

a. providing one or more mixing apparatuses comprising a first conduit

. having one or more inlets and outlets; a second conduit having one or more inlets and

outlets, wherein said first conduit secures to said second conduit and traverses said
second conduit; a mixing chamber that has one or more inlets and outlets, wherein said

second conduit secures to said mixing chamber and wherein said outlets of said first

. conduit and said outlets of said second conduit are in communication with said mixing

chamber; and a adaptor that is in communication with said outlet of said mixing
chamber and is secured to said mixing chamber; )

b. mounting said adaptor over an opening in a thin stock line of said
papermaking process, wherein said adaptor is in communication with said outlets of
said mixing chamber and is secured to said mixing chamber;

c. running said papermaking process so that said process stream flows
through said thin stock line;

d. introducing said chemicals and a feeding liquid into said mixing
chamber by introducing said chemical or feeding liquid into said inlets of said first
conduit and said second conduit;

e. mixing said chemicals and said fee.ding liquid in said mixing chamber
to form a mixture of said chemical and said feeding liquid; and

f. dispensing said mixture into said process stream of said thin stock line
through said adaptor that is in communication with said process stream.

10. The method of claim 9, wherein said chemicals are diluted with a
dilution liquid prior to their introduction into said first conduit or said second conduit.

11. The method of claim 9, wherein said chemicals and said feeding liquid
are introduced sequentially, simultaneously or in a pre-programmed order.

12. The method of claim 9, wherein said dilution liquid is preferably fresh

water.
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13.  The method of claim 9, wherein said feeding liquid is selected from the
group consisting of: fresh water; clear filtrate; whitewater; and thin stock; or a
combination thereof,

. 14.  The method of claim 9, wherein said process stream contains a thin
stock of a papermaking process. .

15. The method of claim 9, wherein said chemicals are selected from the
group consisting of: biocides, strength agents, brightening agents, colors, fillers, sizing
agents, retention aids, drainage aids, flocculants, washing aids, defoamers, dispersing
agents, nanoparticles, microparticles, fixatives; coagulants, and a combination thereof.

16.  The method of claim 9, wherein said mixing is a staged mixing.

17.  The method of claim 16, wherein said staged mixing lasts from about 5
microseconds to about 500 milliseconds.

18. The method of claim 9, wherein said process stream contains a furnish
of a papermaking process.

19.  The method of claim 9, wherein safd mixing apparatuses are positioned
proximate to a headbox of said papermaking process.

20.  The method of claim 9, wherein said apparatuses are aligned in series

prior to a headbox of said papermaking process.

21. A method for feeding one or more chemicals into a process stream
comprising:
a, adding said chemicals to a means for feeding said process stream into a

process stream.

22, The method of claim 9, wherein the activity of said chemicals is
controlled by adjusting the flow rate of said chemicals and said feeding liquid, which
are introduced into said mixing chamber.

23.  The method of claim 22, further comprising providing one or more
pumps that are in communication with said apparatuses and wherein said pumps
control the flow rate of said chemicals and said diluted liquid. '

24, The method of claim 9, wherein the activity of said chemicals, prior to
their introduction into said process stream, is controlled by adjusting the flow rate of

said chemicals and said feeding liquid, which are introduced into said mixing chamber.
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METODO Y DISPOSITIVO PARA ALIMENTAR QUIMICOS EN UNA CORRIENTE

DE PROCESO

CAMPO DE LA INVENCION

Esta descripcidén se refiere a un método y aparato
para alimentar gquimicos en una corriente de proceéso de un
proceso para fabricacién de papel.

ANTECEDENTES

En un proceso para fabricacién de papel se agregan
diversos tipos y cantidades de quimicos. En particular, se
agregan quimicos en una corriente de proceso de un proceso
para fabricacién de papel. La alimentacidén dSptima de estos
quimicos es tanto de una cuestidén de calidad como de costo ya
que la alimentacidn O&ptima de quimicos en una corriente de
proceso da como resultado lo siguiente: a) mejor capacidad
para funcionar de la maquina para fabricar papel; b) la
cantidad del producto final es més predecible y uniforme; c)
menos roturas de la banda de papel y periodos de
inoperabilidad de 1la maquina para fabricar papel; d) wuna
reducciédn en la cantidad del quimico que se necesita para
alimentarse en una maquina para fabricar papel; e) menor
consumo de agua potable; y f) menos energia necesaria para
calentar el agua potable.

La alimentacidén optima del quimico en una corriente

de proceso ocurre cuando existe un rapido mezclado del
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quimico en la corriente de proceso, la presencia de
condiciones localmente estoquiométricas, el uso minimizado de
agua en el dispositivo de alimentacién y la residencia
/tiempo de contacto Optimo de los quimicos. Masg
especificamente, tener condiciones localmente
estogquiométricas significa tener la proporcién déptima de
quimico en la corriente de proceso para que el quimico
reaccione y tiempo de residencia o6ptimo de los quimicos
significa que los quimicos deben alimentarse en la corriente
de proceso de tal manera que todos los quimicos que se hayan
alimentado en el sistema hayan tenido suficiente tiempo para
hacer efecto pero no demasiado para mantener el efecto
deseado.

Muchos métodos y aparatos de la técnica anterior
para alimentar quimicos en una corriente de proceso de un
proceso para fabricacidén de papel no dan como resultado la
alimentacién o&éptima de los quimicos en la corriente de
proceso de un proceso para fabricacidén de papel. Por 1lo
tanto, existe una necesidad para un aparato y método que
pueda alimentar de manera dSptima quimicos en la corriente de
proceso en la industria de fabricacidn de papel.

SUMARIO DE LA INVENCION

La presente invencidén proporciona un aparato para

alimentar uno o mas quimicos en una corriente de proceso de

un proceso para fabricacidén de papel que comprende: un primer

2
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conducto que tiene una o mas entradas y salidas; un segundo
conducto que tiene una o mas entradas y salidas, en donde
dicho primer conducto se asegura a dicho segundo conducto y
atraviesa dicho segundo conducto; una céamara mezcladora que
tiene una o mads entradas y salidas, en donde dicho segundo
conducto se asegura a dicha camara mezcladora y en donde
dichas salidas de. dicho primer conducto y dichas salidas de
dicho segundo conducto se encuentran en comunicacidn con
dicha camara mezcladora; y opcionalmente un adaptador que se
encuentra en comunicacidén con dichas salidas de dicha céamara
mezcladora y se asegura a dicha cémara mezcladora.

La presente invencidn también se proporciona un
método para alimentar uno o mas quimicos en una corriente de
proceso de un proceso para fabricacién de papel que
comprende: proporcionar uno o mas aparatos de mezclado que
comprenden un primer conducto que tiene una o mads entradas y
salidas; un segundo conducto que tiene una o mas entradas y
salidas, en donde dicho primer conducto se asegura a dicho
segundo conducto y atraviesa dicho segundo conducto; una
cdmara mezcladora que tiene una o mads entradas y salidas, en
donde dicho segundo conducto se asegura a dicha céamara
mezcladora y en donde dichas salidas de dicho primer conducto
y dichas salidas de dicho segundo conducto se encuentran en
comunicaciédn con dicha camara mezcladora; instalando un

adaptador sobre una abertura en una linea de material fluido
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de dicho proceso para fabricacidén de papel, en donde dicho
adaptador se encuentra en comunicacién con dichas salidas de
dicha cémara mezcladora y se asegura a dicha céamara
mezcladora; poner en funcionamiento dicho . proceso para
fabricacién de papel de tal manera que dicha corriente de
proceso fluye a través de dicha linea de material fluido;
introducir dichos quimicos y un liquido de alimentacidén en
dicha cémara mezcladora al introducir dichos quimicos o
liquido de alimentacidén en dichas entradas de ‘dicho primer
conducto y dicho segundo conducto; mezclar dichos quimicos y
dicho liquido de alimentacidén en dicha céamara mezcladora para
formar una mezcla de dichos quimicos y dicho 1liquido de
alimentacidén; y suministrar dicha mezcla en dicha corriente
de proceso de dicha linea de material fluido a través de
dicho adaptador.
BREVE DESCRIPCION DE LOS DIBUJOS

La Figura 1 es una vista en elevacidén lateral del
aparato de mezclado de acuerdo con una modalidad de 1la
presente invencidn.

La Figura 2 es una vista en seccidén transversal del
aparato de mezclado de la Figura 1.

La Figura 3 es una vista en elevacidédn lateral del
primer conducto del aparato de mezclado de la Figura 1.

La Figura 4 es una vista en elevacidén lateral del

adaptador del aparato de mezclado de la Figura 1.
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La Figura 5 es una vista en elevacién lateral
despiezada del primer conducto, segundo conducto, camara
mezcladora y adaptador de una modalidad de 1la presente
invencidn.

La Figura 6 representa una ilustracidén esquematica
de un método para alimentar el quimico en una corriente de
proceso de acuerdo con una modalidad de 1la presente
invencidn.

La Figura 7 representa una ilustracidn esquematica
de un aparato de la presente invencién.

La Figura 8 ilustra un dibujo esquemdtico de una
caja de aflujo del distribuidor de pasta/linea de material
fluido.

La Figura 9 es una vista en elevacidén lateral de un
aparato de acuerdo con una modalidad de la presenté
invencidn.

DESCRIPCION DETALLADA DE LA INVENCION

“Proceso para fabricacién de papel” significa un
método para fabricar productos de papel a partir de pulpa que
comprende, formar la materia prima celuldésica acuosa para
fabricar papel, drenar la materia prima para formar una hoja
y secar la hoja. Las etapas para formar la materia prima
para fabricar papel, drenar y secar pueden llevarse a cabo en
cualquier forma convencional generalmente conocida por los

expertos en la materia.
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“Linea de material fluido” significa una tuberia
entre una tina de alimentacién y la caja de aflujo de una
maquina para fabrica papel.

El aparato de la presente invencidén es
esencialmente un reactor en donde las reacciones quimicas
pueden ya sea: a) ocurrir para activar los quimicos agregados
al aparato eficientemente bajo condiciones controladas o b)
pueden evitarse que los gquimicos se mezclen entre si o con
otras especies - al seleccionar los tiempos de mezclado
apropiados contra las cinéticas de los quimicos y niveles de
cizallamiento. Por ejemplo, la tasa de reaccién de los
quimicos que se agregan a la corriente de proceso puede
disminuirse o aGn evitarse al asegurar cinéticas quimicas
mucho mas lentas que los tiempos de residencia dentro del
dispositivo.

Como se establecid en lo anterior, el aparato de la
presente invencién incluye cuatro componentes primarios: un
primer conducto (1); un segundo conducto (4); una camara
mezcladora (7); y opcionalmente un adaptador (8). Las
dimensiones y geometrias de cada elemento del aparato
dependen de cuantos quimicos se necesitan agregar al proceso
para fabricacién de papel, asi como otros factores, tal como
la construccién de la linea de material fluido (9). El
aparato de la presente invencién puede fabricarse de

cualquier material adecuado para manejar diversos tipos de
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quimicos para la fabricacién de papel por ejemplo, acero
inoxidable.

El primer conducto (1) tiene una o mas entradas (2)
y salidas (3). Preferentemente, el conducto tiene tanto una
porcidén superior (10) como una porcidén (11l) que es de forma
cédnica.

El éegundo conducto (4) tiene una o mas entradas

(5) y salidas (6). El segundo conducto (4) se asegura a la

‘primera porcidén superior (10) del conducto por cualquier

medio de sujecidn gque puede apreciarse por un experto en la
materia, por ejemplo, la porcidén superior (10) del primer
conducto y el segundo conducto (4) pueden tener una © mas
aberturas de manera que un tornillo pueda asegurar un
conducto a otro.

La céamara mezcladora (7) tiene una o mas entradas
(17) y salidas (18) que se encuentran en comunicacidén con las
salidas tanto del primer conducto (1) como del segundo
conducto (4). La céamara mezcladora (7) se asegura al segundo
conducto (4). La camara mezcladora (7) puede asegurarse al
segundo conducto (4) por cualquier medio de sujecidn que se
apreciara por un experto en la materia, por ejemplo, tanto el
segundo conducto (4) como la camara mezcladora (7) pueden
tener una o mas aberturas de manera que un tornillo puede
asegurar el segundo conducto a la camara mezcladora, o la

superficie exterior de la céamara mwmezcladora (7) puede
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fusionarse a la superficie exterior del segundo conducto (4).

El adaptador (8) se asegura a la camara mezcladora
(7) y se encuentra en comunicacidn con la salida de la céamara
mezcladora (7). El adaptador (8) puede asegurarse a la
camara mezcladora (7) por cualquier medio de sujecidn que se
apreciard por un experto en la materia, por ejemplo una
porcién de la cémara meécladora (7) puede insertarse en el
adaptador (8).

En una modalidad, las entradas (5) de dicho segundo
conducto (4) se encuentran perpendiculares a dichas salidas
de dicho segundo conducto (4).

En otra modalidad, el primer conducto (1) atraviesa
dicho segundo conducto (4) perpendicular a las entradas (5)
de dicho segundo conducto (4).

En otra modalidad, el primer conducto (1) tiene una
porcién superior (10) que no atraviesa dicho segundo conducto
(4) y una porcidén que atraviesa dicho segundo conducto (4),
en donde la porcidn (11) que atraviesa dicho segundo conducto
(4) es de forma cdénica y en donde el punto de dicho primer
conducto (1) se encuentra en comunicacién con dicha camara
mezcladora (7).

Como se establece arriba, la presente invencién
proporciona un método para alimentar uno o mas quimicos en
una corriente de proceso. En una modalidad, el adaptador

(8), solo o como parte de los aparatos para alimentacidn, se

2%
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instala sobre una abertura (16) en la linea de material
fluido (9) y el adaptador (8) se asegura a la linea de
material fluido (9) por cualquier medio que pueda apreciarse
por un experto en la materia. El aparato de alimentacidn de
la presente invencidén, si no se ha hecho asi todavia, se
conecta con el adaptador. Pueden emplearse diversos métodos
para introducir los quimicos y el liquido de alimentacién en
el aparato, por ejemplo a través de una tuberia o tubo que se
encuentra en comunicacidén con el aparato. Después que se
establece esta estructura, uno o mas quimicos y un ligquido de
alimentacidén se introducen en el aparato (12), se mezclan en
la camara mezcladora (7) y se alimentan en la 1linea de
material fluido (9).

En otra modalidad, puede lograrse la co-
alimentacién de diferentes dquimicos en una corriente de
proceso (13) mediante 1las siguientes etapas: introducir
varios diferentes quimicos en el aparato (12), permitiendo
una mezcla de diferentes quimicos para formar y suministrar
la mezcla en una corriente de proceso (13); o al alinear una
serie de aparatos (12) y suministrar los quimicos. Los
quimicos pueden agregarse al sistema en cualquier orden
prescrito por una persona experta en la materia. Por
ejemplo, los quimicos pueden agregarse en un orden
secuencial, simulténeo o pre-programado.

En otra modalidad, como se ilustra en la Figura '8,
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uno o mas aparatos (12) para alimentar gquimicos en una

corriente de proceso se colocan prdximos a una caja de aflujo

.(14) de dicho proceso para fabricacién de papel. Esta

orientacidn reduce la posibilidad de la desactivacién de los
quimicos agregados a la corriente d= proceso y retardos de
tiempo innecesarios, lo cuales en consecuencia reducen la
cantidad de quimicos necesarios y proporciona mejor control
tanto de los quimicos agregados a la corriente del proceso
como de las propiedades finales del producto final.

En otra modalidad, el mezalado es un mezclado en
etapas - mezclado de quimicos antes de su introduccién a la
corriente de proceso. El mezclado en etapas dura por un
periodo de tiempo que es acorde con la tasa de reaccidén
deseada de 1los quimicos alimentados en el aparato de
mezclado. En ain una modalidad adicional, el mezclado en
etapas dura desde aproximadamente 5 microsegundos hasta
aproximadamente 500 milisegundos.

En otra modalidad, la actividad de dichos quimicos
se controla al ajustar la tasa de flujo de dichos quimicos y
dicho liquido de alimentacidén, los cuales se introducen en
dicho aparato. Una o mas bombas que se encuentran en
comunicacidén con dicho aparato pueden ajustar 1la tasa de
flujo de los quimicos y el liquido de alimentacidén que se
introducen en el aparato de la presente invencidn. El

mezclado en etapas puede lograrse en la cémara mezcladora al
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controlar las tasas de flujo tanto del quimico como del
liquido de alimentacién hacia la cé&mara mezcladora.

En otra modalidad, la actividad de dichos quimicos,
antes de su introduccidén a dicha .corriente de proceso, se
controla al ajustar la tasa de flujo de dichos quimicos y
dicho 1liquido de alimentacidén, los cuales se introducen en
dicha camara mezcladora.

En otra modalidad, los quimicos se seleccionan del
grupo que consiste' de: biocidas, agentes de concentracidn,
agentes abrillantadores, colorantes, cargas, agentes
encolantes, auxiliares de retencién, auxiliares de
desecacién, floculantes, auxiliares de lavado, desespumantes,
agentes de dispersidn, nanoparticulas, microparticulas,
fijadores, coagulantes y wuna combinacién de los mismos.
Diversos programas de tratamiento quimico que emplean uno o
mids quimicos pueden desarrollarse por un experto en la
materia y emplearse por los aparatos (12) de la invencidn
reivindicada.

En otra modalidad, el liquido de alimentacidén se
selecciona a partir del grupo que consiste de: agua potable,
filtrado claro; aguas de vertido; material £fluido; y una
combinacién de los mismos.

En otra modalidad, los guimicos se diluyen con un
ligquido de dilucidn antes de su introduccidédn a dicho primer

conducto (1) o dicho segundo conducto (4). En aldn una

S\
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modalidad adicional, el liquido de dilucidn contiene agua.

En otra modalidad, 1la corriente de proceso (13)
contiene una materia prima para un proceso para fabricacidén
de papel.

En otra modalidad, la corriente de proceso (13)
contiene un material fluido de un proceso para fabricacidn de
papel.

Refiriéndose a las Figuras 6 y 7, en una modalidad,

"los quimicos (19) se introducen en la entrada (2) de un

primer conducto (1). Subsecuentemente, los quimicos fluyen a

través del conducto y salen de dichas salidas (3) del primer

conducto (1) vy hacia 1las entradas (17) de la céamara
mezcladora (7). Un liquido de alimentacidén (15) también se
introduce a un segundo conducto (4). El 1ligquido en el
segundo . conducto (4) se arremolina o hace turbulencia

alrededor del primer conducto (1) y sale de las salidas (6)
del segundo conducto y hacia la céamara mezcladora (7) a
través de las entradas (17) de la céamara mezcladora (7). Los
dos fluidos provenientes del primer conducto (1) y del
segundo conducto (4) se mezclan en la cémara mezcladora (7) y
después la mezcla fluye a través de la camara mezcladora (7)
hacia 1la salida (18), que a su vez fluye a través del
adaptador (8) gque se instala en una abertura (16) en la
corriente de proceso (13) y este liquido subsecuentemente

fluye hacia la corriente de proceso (13).
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REIVINDICACIONES

1. Un aparato para alimentar uno o mas quimicos
en una corriente de proceso de un proceso para fabricar
papel, que comprende:

a. un primer conducto gque tiene una © mMas
entradas y salidas;

b. un segundo conducto dgue tiene una © mas
entradas y salidas, en donde dicho primer conducto se asegura
a dicho segundo conducto y atraviesa dicho segundo conducto;

c. una camara mezcladora que tiene una © més
entradas y salidas, en donde dicho segundo conducto se
asegura a dicha camara mezcladora y en donde dichas salidas
de dicho primer conducto y dichas salidas de dicho segundo
conducto se encuentran en comunicacidn con dicha camara
mezcladora; y

d. un adaptador que se encuentra en comunicacidn
con dichas salidas de dicha cémara mezcladora y se asegura a
dicha camara mezcladora.

2. El aparato de la reivindicacién 1, en donde
dichas entradas de dicho segundo conducto se encuentran
perpendiculares a dichas salidas de dicho segundo conducto.

3. El aparato de la reivindicacidén 1, en donde
dicho primer conducto tiene wuna porcidn superior que no
atraviesa dicho segundo conducto y una porcidén que atraviesa

dicho segundo conducto, en donde la porcidén que atraviesa
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dicho segundo conducto es de forma cdnica y en donde el punto
de dicho primer conducto se encuentra en comunicacidén con
dicha camara mezcladora.

4. El aparato de la reivindicacidén 1, en donde
dicho primer conducto se asegura a dicho segundo conducto por
un medio de sujeciédn.

5. El aparato de la reivindicacién 1, en donde
dicho segundo conducto se asegura a dicha cémara mezcladora
por un medio de sujecidn.

6. E]l aparato de la reivindicacidén 1, en donde
dicha céamara mezcladora se asegura a dicho adaptador por
medio de un medio de sujecidn.

7. El aparato de 1la reivindicacién 1, en donde
dicho primer conducto atraviesa dicho segundo conducto,
perpendicular a las entradas de dicho segundo conducto:

8. Un aparato para alimentar uno © mas gquimicos
en una corriente de proceso de una proceso para fabricacidn
de papel que comprende:

a. un medio para alimentar uno o mas de dichos
quimicos en una corriente de proceso.

9. Un método para alimentar uno o mads quimicos en
una corriente de proceso de un proceso de fabricacidn de
papel que comprende:

a. proporcionar uno o mas aparatos de mezclado

que comprenden un primer conducto gque tiene una © mas

>4



10

15

20

25

entradas y salidas; un segundo conducto que tiene una O més
entradas y salidas, en donde dicho primer conducto se asegura
a dicho segundo conducto y atraviesa dicho segundo conducto;
una camara mezcladora que tiene una o mas entradas y salidas,
en donde dicho segundo conducto se asegura a dicha camara
mezcladora y en donde dichas salidas de dicho primer conducto
y dichas salidas de dicho segundo conducto se encuentran en
comunicacidén con dicha cémara mezcladora; y.un adaptador que
se encuentra en comunicacidén con dicha .salida de dicha camara
mezcladora y se asegura a dicha camara mezcladora;

b. instalar dicho adaptador sobre una abertura en
una linea de material fluido de dicho proceso para
fabricacidén de papel, en donde dicho adaptador se encuentra
en comunicacidén con dichas salidas de dicha camara mezcladora
y se asegura a dicha cémara mezcladora;

C. poner en funcionamiento dicho proceso para
fabricacién de papel de manera que dicha corriente de proceso
fluye a través de dicha linea de material fluido.

d. introducir dichos quimicos y un 1liquido de
alimentacién en dicha céamara mezcladora al introducir dicho
quimico o liquido de alimentacidén en dichas entadas de dicho
primer conducto y dicho segundo conducto;

e. mezclar dichos quimicos y dicho 1ligquido de
alimentacién en dicha cémara mezcladora para formar una

mezcla de dicho quimico y dicho liquido de alimentacidn; y
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f. suministrar dicha mezcla en dicha corriente de
proceso de dicha linea de material fluido a través de dicho
adaptador que se encuentra en comunicacién con dicha
corriente de proceso.

10. El1 método de la reivindicacidén 9, en donde
dichos quimicos se diluyen con un liquido de dilucidén antes
de su introduccién en dicho primer conducto o dicho segundo
conducto.

11. El1 método de 1la reivindicacidén 9, en donde
dichos quimicos y dicho liquido de alimentacidén se introducen
en un orden secuencial, simultaneo o pre-programado.

12. E1 método de 1la reivindicacién 9, en donde
dicho liquido de dilucidén es preferentemente agua potable.

13. El1 método de 1la reivindicacidén 9, en donde
dicho liquido. de alimentacidén se selecciona del grupo .que
consiste de: agua potable, filtrado claro; aguas de vertido;
y material fluido o una combinacidén de los mismos.

14. E1 método de 1la reivindicacidén 9, en donde
dicha corriente de proceso contiene un material fluido de un
proceso para fabricacidén de papel.

15. E]1 método de 1la reivindicacidén 9, en donde
dichos quimicos se seleccionan del grupo que consiste de:
biocidas, agentes de concentracidén, agentes abrillantadores,
colorantes, cargas, agentes encolantes, auxiliares de la

retencidén, auxiliares de desecacidn, floculantes, auxiliares
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de lavado, desespumantes, agentes de dispersién,
nanoparticulas, microparticulas, fijadores, coagulantes y una
combinacidén de los mismos.

16. E1 método de 1la reivindicacién 9, en donde
dicho mezclado es un mezclado por etapas.

17. El1 método de la reivindicacidén 16, en donde
dicho mezclado por etapas dura desde aproximadamente 5
microsegundos hasta aproximadamente 500 milisegundos.

18. El método de 1la reivindicacidén 9, en donde
dicha corriente de proceso contiene una materia prima de.un
proceso para fabricacidén de papel.

19. El método de la reivindicacién 9, en donde
dichos aparatos de mezclado se colocan prdximos a una caja de
aflujo de dicho proceso para fabricacidn de papel.

20. El método de 1la reivindicacidn 9, en donde
dichos aparatos se alinean en serie antes de una caja de
aflujo de dicho proceso para fabricacidn de papel.

21. Un método para alimentar uno o més quimicos en
una corriente de proceso que comprende:

a. agregar dichos quimicos a un medio para
alimentar dicha corriente de proceso en una corriente de
proceso.

22. El método de la reivindicacidén 9, en donde la
actividad de dichos quimicos se controla al ajustar la tasa

de flujo de dichos quimicos y dicho liquido de alimentacién,

3
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los cuales se introducen en dicha camara mezcladora.

23. E1 método de la reivindicacidén 22, que
comprende ademads proporcionar una o mas bombas Qque se
encuentran en comunicacidén con dichos. aparatos y en donde
dichas bombas controlan la tasa de flujo de dichos quimicos y
dicho liquido diluido.

24. El método de la reivindicacidén 9, en donde la
actividad de dichos quimicos, antes de su introduccidén a
dicha corriente de proceso, se controla al ajustar la tasa de
flujo de dichos quimicos y dicho liquido de alimentacién, los

cuales se introducen en dicha céamara mezcladora.

7”()



RESUMEN
Se describe un aparato para alimentar uno o mas
quimicos en una corriente de proceso de un proceso para
fabricacidén de papel, asi como se describe un método para
utilizar el aparato para alimentar uno o mas quimicos en la

corriente de proceso.
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY

PCT/US 07/02060

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

l.  Statement

Novelty (N) Claims 9-20,22-24 YES
Claims 82 NO
Inventive step (IS) Claims none YES
Claims 124 NO
Industrial applicsbility (1A)  Claims 124 YES
Claims none NO

2. Citations and explanations:
Claims 1-7 1ack novelty under PCT Article 33(2) as being anticipated by US 2004/0222239 A1 (HAYDUK).

Regarding Claim 1, HAYDUK discloses an apparatus which may comprise: a. a first conduit having one Gs more infets and outlets (Fig. 3A,
Fig. 38, Fig. 30A, Fig. 30G; para [0022}, (0072]); b. a second conduit having one or more inlets and outlets, wherein the first conduit
secures to the second conduit and traverses the second conduit (Fig. 3A, Fig. 38, Fig. 16; para [008}-{009), [0013], (0069]), . a mixing
chamber that has one of more Inlets and outlets, wherein the second conduit secures (o the mixing chamber and wherein the outlets of the
first conduit and the outlets of the second conduit are in communication with the mixing chamber (Fig. 3A. Fig. 3B. Fig. 16;

para [008H009}, (0013}, (0069]); and, d. optionally an adaptor that Is in communication with the outlets of the mixing chamber and is
secured to the mixing chamber (Fig. 16; para {0074]).

Regarding daims 2-7, HAYDUK discloses the apparatus: wherein the inlets of the second conduit may be perpendicular to the outlets of
the second conduit (Claim 2) (Fig. 4, Fig. 8A, Fig. 8B); wherein the first conduit has a head portion that does not travarse the second
conduit and a portion that traverses the second conduit, wherein the portion that traverses the second conduit is conical in shape and
wherein the point of the first conduit is in communication with the mixing chamber (Claim 3) (Fig. 3A, Fig. 38, Fig. 30A, Fig. 30G; para
[0022), [0072)); wherein the first conduit secures to the second conduit by a fastening means (Claim 4) (Fig. 3A, Fig. 38, Fig. 30A. Fig.
30G: para [0022), [0072]); wherein the second conduit secures to the mixing chamber by a fastening means (Claim 5) (Fig. 3A, Fig. 38,
Fig. 16; para (008}-{009}. {0013), [0069)); wherein the mixing chamber secures to the adaptor by a fastening means (Claim 6) (Fig. 16;
para (0074]); and, wherein the first conduit traverses the second conduit, perpendicutar to the inlets of the second conduit (Claim 7) (Fig.
4, Fig. 8A, Fig. 8B).

Claims 8 and 21 fack novelty under PCT Article 33(2) as being anticipated by US 3,428,520 A (YIANNOS).

Regarding Claim 8, YIANNOS discloses an apparatus for feeding one or more chemicals into a process stream of a papermaking process
comprising: a. a means for feeding ane or more the chemicals into a process stream (Abstract).

Regarding Claim 21, YIANNOS discloses a method for feeding one or more chemicals into a process stream may comprise: a. adding the
chemicals to a means for feeding the process stream into a process sitream (Abstract).

Claims 9-14, 18-20, 22-24 lack an inventive step under PCT Articte 33(3) as being obvious over HAYDUK in view of YIANNOS.

Regarding Claim 9, HAYDUK also discloses a method for feeding one or more chermicals into a process stream of papermaking process
comprises: a. providing one or more apparatuses comprising a first conduit having one or more inlets and outlets (Fig. 3A, Fig. 3B, Fig.
30A, Fig. 30G; para 0022}, [0072]): a second conduit having one or more inlets and outlets, wherein the first conduit secures to the
second conduit and traverses the second conduit (Fig. 3A, Fig. 3B, Fig. 16; para {008]-{009], [0013), (0069)); 8 mixing chamber that has
one or more infets and outlets, wherein the second conduit secures to the mixing chamber and wherein the outlets of the first conduit and
the outlets of the second conduit are in communication with the mixing chamber (Fig. 3A, Fig. 3B, Fig. 16; para [0608]-{008], {0013].
(0069]); b. mounting an adaptor, wherein the adaptor is in communication with the outlets of the mixing chamber and is secured to the
mixing chamber (Fig. 16; para {0074]); d. introducing the chemicals and a feeding liquid into the mixing chamber by introducing the
chemicals or feeding liquid into the intets of the first conduit and the second conduit; e. mixing the chemicals and the feeding liquid in the
mixing chamber to form a mixiure of the chemicals and the feeding liquid; but does not disclose (c) the papermaking process. However,
YIANNOS further discloses chemicals running into a process stream in a papermaking process (Abstract). Consequently, it would have
been obvious 1o a person skilled in the art to mount the adaptor over an opening in a thin stock line so that the process stream flows
through the thin stock line; and to dispense the mixture into the process stream of the thin stock line through the adaptor that isin
communication with the process stream, since addition of chemicals to the process stream in the mixing chamber would have required
access through a pipeline (thin stock) which would have been connected via the adaptor and would be connected to the process stream to
receive chemicats in the mixing chamber: It is proper to combine the teachings of HAYDUK and YIANNOS as they are in the same
papermaking ans and would have been known to one of ordinary skill in the art at the time the invention was made.

continued in Supplemental Box
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Supplemental Box

In casc the space in any of the preceding boxes is not sufficient.

Continuation of: !
Box V 2. Citations and explanations

Regarding Claims 10-11, HAYDUK also discloses chemicals being mixed in devices (para [0004], {0006)) wherein the chemicals and the
feeding liquid are introduced sequentiatly, simultaneously or in a pre-programmed order (para [0005]) and the use of solvents (para [0007))
(Claim11), but does not disclose wherein the chemicals are diluted with a ditution iiquid prior to their introduction into the first conduit or the
second conduit in a papermaking process (Claim 10); however, this is further disclosed by YIANNOS (Abstract). It would have been
obvious 1o a person skilled in the art combine the teaching of HAYDUK and YIANNOS to dilute some of the treatment chemicals
introduced in a process stream to obtain correct concentrations of reactive ingredients in a papermaking process and that the chemicals
could be fed into the process stream as needed in a sequential or simultaneous or pre-programmed manner.

Regarding Claim 12-14, HAYDUK does not disclose, whereir: the dilution liquid is preferably fresh water. YIANNOS, however, further
discloses use of water in 3 papermaking process (Claim 12) (col 2, lines 16-23); YIANNOS also further discloses feed fiquids used in a
more environmentally friendly pulping process, with such feed liquids including a variety of chemicals (Figure). but does not disciose the
feeding liquid is setected from the group consisting of: fresh water; clear filtrate; whitewater; a thin stock; or a combination thereof or
wherein the process stream contains a thin stock of a papermaking process (Claims 13-14). However, it would have been obvious to a
person skilled in the art that the feed liquid may be fresh water; clear filtrate; whitewater; a thin stock and that the process stream may also
contain a thin stock in a papermaking process since it was well-known to a person skilled in the art that such materials formed the basls of
well-known papermaking processes, in light of HAYDUK and YANNOS.

Regarding Claim 18, YIANNOS further discloses wherein the process stream contains a fumish of a papermaking process (col 3. In §3-
66). Consequently it would have been abvious to a person that a process stream could contain a furnish of a papermaking process for the
adaptor.

Regarding Claim 19, HAYDUK discioses wherein the mixing apparatuses are positioned proximate to a headbox (Fig. 26; para [0154]), but
not the papermaking prccess. YIANNOS further discloses the papermaking process (Abstract). it would have been obvious to one skilled
in the art to combine the teachings of HAYDUK and YIANNOS tc derive the methed of claim 19 as described.

Regarding Claim 20, while neither HAYOUK nor YIANNOS disclose disclose wherein the apparatuses are aligned in series prior to a
headbox of the papermaking process, it would have been obvious to a person skilled in the art that more than onse apparatus could have
been configured in series to provide for a greater flow path through more than one mixing chamber of each apparatus where different
chemicals could be fed and that the headbox could be forward of the apparatus.

Regarding Claim 22, claim 21 is anticipated by YIANNOS. HAYDUK further discloses wherein the activity of the chemicals is controlled by
adjusting the flow rate of the chemicals and the feeding liquid, which are Introduced into the mixing chamber (para {0010]).

Regarding Ctaim 23, HAYDUK further discloses comprising providing one or more pumps that are in communication with the apparatuses
and wherein the pumps control the flow rate of the chemicals (para (0010)).

Regarding Claim 24, claim 9 is obvious over HAYDUK and YIANNOS as described above. HAYDUK also discloses wherein the activity of
the chemicals, prior to their introduction into the process stream, is controfied by adjusting the flow rate of the chemicals and the feeding
liquid, which are introduced into the mixing chamber (para [0010]), which are introduced into said mixing chamber.

Claim 15 lacks an inveniive step under PCT Asticle 33(3) as being obvious HAYDUK in view of YIANNOS and further in view of US
2004/0040679 A1 to Kilgannon et al. (hereinafter "KILGANNON')

Regarding Claim 15, neither HAYDUK nor YIANNOS disclose all the tisted chemicals. However, KILGANNON further discloses wherein
the chemicals may be sefected from the group consisting of: biocides, strength agents, brightening agents, colors, fillers. retention aids,
drainage aids, floccutants, defoamers, specialty chemicals and the like (para [0035)). Itis proper to combine the teachings of HAYOUK,
YIANNOS and KILGANNON as they are all in the same papermaking arts and would have been known to one skilled in the art at the time
the invention was made.

Claim 16-17 tack an inventive step under PCT Article 33(3) as being obvious HAYDUK in view of YIANNOS and further in view of US
2004/0055869 At to Moore (hereinafter ‘MOORE")

Regarding Claim 16, neither HAYDUK nor YIANNOS disclose staged mixing. MOORE further discloses wherein mixing is a staged mixing
(para [0018]). Itis proper to combine the teachings of HAYDUK. YIANNOS and MOORE as they are allin in related arts and would have
been known to one skilled in the art at the time the invention was made.

Regarding Claim 17, neither HAYDUK nor YIANNOS nor MOORE disclose wherein the staged mixing lasts from about 5 microseconds to
about 500 milliseconds. However, since the staged mixing time depends on geometrical factors and flow rates, it would have been
obvlous to a person skilled in the art that staged mixing could have occurred for 500 milliseconds to about 5 micraseconds based on
routine experimentation, with regard to design choice, in light of HAYOUK, YIANNOS and MOORE.

Claims 1-24 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.
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