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Tiivistelma - Sammandrag

The invention relates to a process for production of paper or board comprising providing a stock comprising cellulose fibers, adding a
mixture comprising microfibrillated cellulose and a strength additive to the stock, adding a microparticle to the stock after the addition of
said mixture, dewatering the stock on a wire to form a web, and drying the web.

Keksintd koskee prosessia paperin tai kartongin valmistamiseksi, joka menetelma kasittaa: tuotetaan selluloosakuituja kasittdva massa,
lisdtdan massaan seos, joka kasittda mikrofibrilloitua selluloosaa ja lujuuskemikaalia, lisdtdan mikropartikkeli massaan mainitun seoksen
lisddmisen jéalkeen, poistetaan vesi massasta viiralla rainan muodostamiseksi, ja kuivataan raina.
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PROCESS FOR PRODUCTION OF PAPER OR BOARD

Field of the invention
The present invention relates to a process for production of paper or board.
Background art

There are continuous attempts in the field of paper industry to find ways of
reducing costs when producing paper or board without worsening properties,
such as strength, of the paper or board. The costs have been reduced for
example by increasing filler content of a paper or board. When increasing the
filler content, the amount of fibers in the paper or board can be reduced. On
the other hand, large amount of fillers in the paper or board decreases its
strength.

The decrease in strength can be compensated by improving the fiber bonding
properties between the fibers in the paper or board, thus maintaining the
strength. The predominant treatment for improving paper or board strength has
been to add a strength additive, such as starch (cationic starch), to the stock
(also called furnish) prior to the sheet forming operation. Molecules of cationic
starch that have been added to the stock can adhere to the naturally anionic
pulp fibers by electrostatic attraction and thus be retained in the wet fiber mat
and remain in the final paper or board.

By adding large amounts of cationic starch to the stock, in order to achieve
high paper strength, problems occur. The cationic starch molecules tend to
saturate the anionic charge on the cellulose fibers, thus setting a limit to the
amount of cationic starch which can be added to the pulp slurry. If an excess
of cationic starch is added, only a portion of the starch added will be retained
in the sheet, and the rest will circulate in the paper or board machine white
water system. Moreover, fibers which are made cationic by excessive cationic
starch addition will not be able to absorb other cationic additives which are
commonly added to the pulp slurry, for example sizing agents and retention
aids. Large amounts of starch often cause also problems with runnability and
foaming during the production process.
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Addition of microfibrillated cellulose (MFC), also known as nanocellulose, to a
paper or board will increase the strength of the product. This is likely due to
improved fiber bonding.

Microfibrillated cellulose is a material typically made from wood cellulose
fibers. It can also be made from microbial sources, agricultural fibers, dissolved
cellulose or CMC etc. In microfibrillated cellulose the individual microfibrils
have been partly or totally detached from each other.

WO 2011/068457 discloses a process for producing a paper or board product
which contains microfibrillated cellulose. The process comprises the steps:
providing a furnish comprising fibers, adding starch to the furnish, adding
microfibrillated cellulose to the furnish, and conducting the furnish to a wire in
order to form a web, wherein the starch and microfibrillated cellulose are
added separately to the furnish. The furnish comprises starch in an amount of
2-15% by weight and microfibrillated cellulose in an amount of 1-15% by
weight.

WO 2012/039668 discloses a process for producing a paper or paperboard
product which process comprises the steps of i) providing a furnish comprising
fibers, ii) adding more than 1 ,5 % by weight of cationic polymer to the furnish,
i) adding microfibrillated cellulose to the furnish, iv) adding anionic polymer to
the furnish, and v) conducting the furnish to a wire in order to form a web.

WO 2013/038061 relates to a method of controlling retention on a forming
fabric in a papermaking process, said method comprising at least the following
steps i) providing a fibrous suspension for papermaking; ii) providing a slurry
comprising fine cellulose fibres, the specific surface area of said fine cellulose
fibres being larger than that of the fibres of said fibrous suspension; iii) adding
at least one papermaking chemical to said slurry, said papermaking chemical
being adsorbed on said fine cellulose fibres to form an intermediate product;
iv) incorporating said intermediate product in said fibrous suspension for
papermaking; and v) supplying said fibrous suspension including said
intermediate product onto the forming fabric.

Microfibrillated cellulose has a very high water binding capacity and it is thus
very difficult to reduce the water content of a slurry comprising microfibrillated
cellulose. High water content of a slurry comprising microfibrillated cellulose
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also prevents usage of microfibrillated cellulose in many different applications
where microfibrillated cellulose with high solids would be required.

Use of microfibrillated cellulose in paper and board applications will produce
denser paper structure, but with worse dewatering properties. Drainage time
increases as a function of microfibrillated cellulose amount.

Thus, there is a need for an improved and more efficient process for producing
paper or board from microfibrillated cellulose containing stocks having
improved dewatering properties.

Summary of the invention

The present invention relates to a process for the production of paper or board
according to claim 1.

It has been surprisingly found that microparticles, such as bentonite and silica,
proved to be really effective for improving dewatering properties of
microfibrillated cellulose (MFC) containing stocks.

Usually microparticles need a cationic retention polymer in a retention system
to perform, but it was surprisingly found that high amount of strength additive
among the MFC is enough.

Further, it was surprisingly found that the sequence of addition of components
to the stock affects the dewatering properties of MFC containing stocks. By
first premixing a strength additive and MFC, then mixing the premixture with
the stock followed by addition of microparticle improves the dewatering
properties of MFC containing stocks significantly.

Detailed description of the invention

The present invention provides a process for production of paper or board
comprising: providing a stock comprising cellulose fibers, adding a mixture
comprising microfibrillated cellulose and a strength additive to the stock,
adding a microparticle to the stock after the addition of said mixture,
dewatering the stock on a wire to form a web, and drying the web.

It was surprisingly found that the order of addition of components to the stock
affects the dewatering properties. By first premixing MFC and a strength
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additive together, then adding the premixture to the stock followed by addition
of a microparticle enhances the dewatering properties of the MFC containing
stocks compared to a process where the components (MFC, strength additive
and microparticle) are added separately or all together

The premixture of MFC and the strength additive, and the microparticle are
added to the stock before drainage, so that the premixture is added before the
microparticle. For example, the premixture may be added 90 seconds before
drainage and the microparticle 20 seconds before the drainage.

In a preferred embodiment the premixture of MFC and the strength additive is
added to the thick stock flow of a paper machine, the consistency preferably
being 2 — 6 %, more preferably 3 — 5 % by weight.

In another preferred embodiment the microparticle is added to the short
circulation of a paper machine, the consistency preferably being 0.2 —2.0%,
more preferably 0.3— 1.5 % by weight.

After the additions of the premixture and the microparticle the stock is
dewatered on a wire to from a web. The dewatering on the wire is performed
by any method known in the art. After dewatering the formed web is dried by
any method known in the art.

The stock may also comprise additional chemicals commonly used in the
manufacture of paper or board.

The cellulose fibers may be hardwood and/or softwood fibers. The cellulose
fibers may be mechanically, chemimechanically and/or chemically treated. The
cellulose fibers may also comprise recycled fibers, such as deinked pulp. The
cellulose fibers may be unbleached and/or bleached.

The term “microfibrillated cellulose”, also denoted MFC, as used in this
specification includes microfibrillated/microfibrillar cellulose and nano-
fibrillated/nanofibrillar cellulose (NFC), which materials are also called
nanocellulose.

As described above MFC is prepared from cellulose source material, usually
from woodpulp. Suitable pulps that may be used for the production of MFC
include all types of chemical wood-based pulps, such as bleached, half-



20135292 PrH 22 -06- 2016

10

15

20

25

30

5

bleached and unbleached sulphite, sulphate and soda pulps. Also dissolving
pulps having a low content, typically below 5%, of hemicelluloses can be used.

The MFC fibrils are isolated from the wood-based fibers using high-pressure
homogenizers. The homogenizers are used to delaminate the cell walls of the
fibers and liberate the microfibrils and/or nanofibrils. Pre-treatments are
sometimes used to reduce the high energy consumption. Examples of such
pre-treatments are enzymatic/mechanical pre-treatment and introduction of
charged groups e.g. through carboxymethylation or TEMPO-mediated
oxidation. The width and length of the MFC fibers vary depending on the
specific manufacturing process. The MFC can also be produced with bacteria.

A typical width of MFC is from about 3 to about 100 nm, preferably from about
10 to about 30 nm, and a typical length is from about 100 nm to about 2 um,
preferably from about 100 to about 1000 nm.

MFC is normally produced in very low solid content, usually at a consistency of
between 1% and 6% by weight. However, MFCs with higher solid content can
be produced by dewatering. The MFC may be also modified before addition to
the stock, so that it is possible to change its interaction and affinity to other
substances. For example, by introducing more anionic charges to MFC the
stability of the fibril and fibril aggregates of the MFC are increased.

In a preferred embodiment the microfibrillated cellulose (MFC) is anionic.

In another preferred embodiment the microfibrillated cellulose (MFC) is added
in an amount of 5-100 kg, preferably 10-80 kg, more preferably 15-70 kg and
most preferably 15-50 kg on dry basis per ton of dry solids of the stock.

Drainage time of the stock on the wire increases as a function of MFC amount
so it is beneficial to use strength additives to lower MFC dosage without
sacrificing high strength properties.

The strength additives are chemicals that improve paper strength such as
strength compression strength, bursting strength and tensile breaking strength.
The strength additives act as binders of fibers and thus also increase the
interconnections between the fibers.
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In a preferred embodiment the strength additive comprises starch, synthetic
polymer, chitosan, guar gum, carboxymethyl cellulose (CMC) or a mixture
thereof.

A preferred synthetic polymer comprises polyacrylamide (C-PAM), anionic
polyacrylamide (A-PAM), glyoxylated polyacrylamide (G-PAM), amphoteric
polyacrylamide, polydiallyldimethylammonium chloride (poly-DADMAC), poly-
acrylic amide (PAAE), polyvinyl amine (PVAm), polyethylene oxide (PEO),
polyethyleneimine (PEIl) or a mixture of two or more of these polymers.
Preferably the synthetic polymer is C-PAM.

The average molecular weight of the synthetic polymer is in the range 100 000
— 20 000 000 g/mol, typically 300 000 — 8 000 000 g/mol, more typically 300
000 — 1 500 000 g/mol.

Preferably the strength additive is selected from starch, synthetic polymer or a
mixture thereof, such as mixture of starch and C-PAM.

In a preferred embodiment the strength additive is added in an amount of
5-100 kg, preferably 10-80 kg, more preferably 15-70 kg and most preferably
15-50 kg on dry basis per ton of dry solids of the stock.

Microparticles can improve dewatering properties of stocks. The function of
microparticle appears to involve (a) release of water from polyelectrolyte
bridges, causing them to contract, and (b) acting as a link in bridges that
involve macromolecules adsorbed on different fibers or fine particles. These
effects create more streamlined paths for water to flow around the fibers. The
tendency of microparticles to boost first-pass retention will tend to have a
positive effect on initial dewatering rates.

It was surprisingly found that the microparticles are also effective for improving
dewatering properties of microfibrillated cellulose (MFC) containing stocks.
Usually microparticles need a cationic retention polymer in a retention system
to perform, but according to the present invention high amount of strength
additive among the MFC is enough.

The term “microparticle” as used in this specification includes solid, water
insoluble, inorganic particles of nano-size or micro-size. A typical average
particle diameter of a colloidal microparticle is from 10° mm to 10 mm.



20135292 PrH 22 -06- 2016

10

15

20

25

30

7

The microparticle comprises inorganic colloidal microparticles. Preferably the
inorganic colloidal microparticle comprises a silica-based microparticle, a
natural silicate microparticle, a synthetic silicate microparticle, or mixtures
thereof.

Typical natural silicate microparticles are e.g. bentonite, hectorite, vermiculite,
baidelite, saponite and sauconite.

Typical synthetic silicate microparticles are e.g. fumed or alloyed silica, silica
gel and synthetic metal silicates, such as silicates of Mg and Al type.

In a preferred embodiment the microparticle is a silica-based microparticle, a
natural silicate microparticle, such as bentonite or hectorite, a synthetic silicate
microparticle, or mixture thereof. More preferably the microparticle is silica-
based microparticle or bentonite.

Typically the silica-based microparticle is added in an amount of 0.1-4 kg,
preferably 0.2—2 kg, more preferably 0.3—1.5 kg, still more preferably 0.33-1.5
kg, even more preferably 0.33—1 kg, most preferably 0.33 — 0.8 kg on dry basis
per ton of dry solids of the stock.

In a preferred embodiment the silica-based microparticle is added in an
amount of at least 0.33 kg, preferably 0.33-4 kg, more preferably 0.33-2 kg,
and most preferably 0.33—-1.5 kg on dry basis per ton of dry solids of the stock

Typically the natural or synthetic silicate-based microparticle is added in an
amount of 0.1-10 kg, preferably 1-8 kg, more preferably 2-5 kg on dry basis
per ton of dry solids of the stock.

Examples of the paper product are super calendered (SC) paper, ultralight
weight coated (ULWC) paper, light weight coated (LWC) paper and newsprint
paper, but the paper product is not limited to these.

Examples of the board product are liner, fluting, folding boxboard (FBB), white
lined chipboard (WLC), solid bleached sulphate (SBS) board, solid unbleached
sulphate (SUS) board and liquid packaging board (LPB), but the board product
is not limited to these. Boards may have grammage from 120 to 500g/m? and
they may be based 100 % on primary fibers, 100 % recycled fibers, or to any
possible blend between primary and recycled fibers.
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The present invention is illustrated by the following examples, without in any
way being limited thereto or thereby.

Experimental

Raw materials:

Birch pulp (Schopper-Riegler number (SR) 25) and 10 % precipitated calcium
carbonate (PCC).

Equipment:

Dynamic Drainage Analyser (DDA), version 4.1 (beta) June 2009,
Manufacturer: AB Akribi Kemikonsulter Sundsvall Sweden.

Components

Strength additives:

MFC:

Wet end potato starch (commercially available from company
Chemigate, product name Raisamyl 50021)

Fb 46 (commercially available from company Kemira, product name
Fennobond 46 (cationic polyacrylamide based resin)).

MFC slurry was made from a microcrystalline cellulose (MCC)-water
mixture (prepared as described in WO 2011/154601) by three passes
through a Microfluidizer M-110P (Microfluidics Corporation) at an
operating pressure of 2000 bar

Microparticles:

Bentonite (commercially available from company Kemira, product
name Altonit SF)

Silica (commercially available from company Kemira, product name
Fennosil 517)

C-PAM: cationic polyacrylamide, charge 8 mol-%, Mw about 6 000
000 g/mol.
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Test procedure

Stock is held under mixing in a DDA mixing vessel. Components are added
into stock according to Table 1. The “Delay time” in Table 1 means how many
seconds before the start of drainage a component is added to the stock. The
drainage is conducted under 300 mPas vacuum and dewatering time
measured from the beginning of drainage until air comes through the web that
is formed.

Table 1. Components added to stock.

Component Delay time (s)
Strength additives: -150

- Wet end potato starch

- Fb 46
MFC -90
Microparticles: -20

- Bentonite

- Silica
C-PAM -10
Drainage 0

Reference Example 1

Effect of strength additive and MFC on dewatering

The used components are added separately according to Table 1. Reference
Example 1 is performed according to the above described Test procedure. The
components and amounts of the components are disclosed in Table 2. The
amount of a component is in brackets, and is disclosed as kg on dry basis per
ton of dry solids of the stock.
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Table 2. Effect of strength additive and MFC on dewatering.

Test Component (as dry basis kg/t) Dewatering time
No (s)
1 O-test 2,46
2 Wet end potato starch (10) 3,10
3 Wet end potato starch (20) 3,22
3’ Fb 46 (1,5) 5,44
37 Fb 46 (3) 4,84
4 MFC (50) 9,44
5 MFC (100) 30,00
6 Wet end potato starch (10) + MFC (25) | 8,12
7 Wet end potato starch (10) + MFC (50) | 12,25
8 Wet end potato starch (20) + MFC | 5,87
(12,5)
9 Wet end potato starch (20) + MFC (25) | 9,95
9’ Fb 46 (3) + MFC (15) 6,80
9 Fb 46 (3) + MFC (25) 8,22

As can be seen from Table 2, strength additive alone does not affect
significantly on drainage properties. MFC deteriorates heavily dewatering

properties.

The used components are added separately according to Table 1. Reference
Example 2 is performed according to the above described Test procedure. The
components and amounts of the components are disclosed in Table 3. The
amount of a component is in brackets, and is disclosed as kg on dry basis per

ton of dry solids of the stock.
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Table 3. Effect of strength additive, MFC and retention chemical (C-PAM) on

dewatering.
Test Component (as dry basis kg/t) Dewatering
No time (s)
9 Wet end potato starch (20) + MFC (25) 9,95
10 Wet end potato starch (20) + MFC (25) + C-PAM | 6,12
(0.2)
11 Wet end potato starch (20) + MFC (25) + C-PAM | 7,13
(0,4)
12 Wet end potato starch (20) + MFC (25) + C-PAM | 7,49
(0,8)

As can be seen from Table 3, C-PAM improves slightly dewatering properties.
5 Reference Example 3

Effect of strength additive, MFC and microparticle (bentonite) on dewatering

The used components are added separately according to Table 1. Reference
Example 3 is performed according to the above described Test procedure. The
components and amounts of the components are disclosed in Table 4. The

10  amount of a component is in brackets, and is disclosed as kg on dry basis per
ton of dry solids of the stock.

Table 4. Effect of strength additive, MFC and microparticle (bentonite) on

dewatering.
Test No | Component (as dry basis kg/t) Dewatering time
(s)
9 Wet end potato starch (20) + MFC (25) 9,95
13 Wet end potato starch (20) + MFC (25) 5,58
+Bentonite (2)
14 Wet end potato starch (20) + MFC (25) 6,25
+Bentonite (4)
15 Wet end potato starch (20) + MFC (25) 4,34
+Bentonite (8)

15 As can be seen from Table 4, bentonite is better than C-PAM.
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Reference Example 4

Effect of strength additive, MFC and microparticle (silica) on dewatering

The used components are added separately according to Table 1. Reference
Example 4 is performed according to the above described Test procedure. The
components and amounts of the components are disclosed in Table 5. The
amount of a component is in brackets, and is disclosed as kg on dry basis per
ton of dry solids of the stock.

Table 5. Effect of strength additive, MFC and microparticle (silica) on
dewatering.

Test Component (as dry basis kg/t) Dewatering time (s)
No
9 Wet end potato starch (20) + MFC (25) 9,95
16 Wet end potato starch (20) + MFC (25) 8,34
+Silica (0,34)
17 Wet end potato starch (20) + MFC (25) 7,25
+Silica (0,68)
18 Wet end potato starch (20) + MFC (25) 6,25
+Silica (1,36)

As can be seen from Table 5, silica is not as good as bentonite at high dosage,
but is slightly better than C-PAM.

Reference Example 5

Effect of premixing all components before mixing with the stock

All the components are premixed together before adding the premixture into
stock. The premixture is added at the delay time of 90 s. The DDA mixing
vessel and conditions are as described in the above Test procedure. The
components and amounts of the components are disclosed in Table 6. The
amount of a component is in brackets, and is disclosed as kg on dry basis per
ton of dry solids of the stock.
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Table 6. Effect of premixing all components before mixing with the stock.

(25)+Bentonite (8)

Test Component (as dry basis kg/t) Dewatering time

No (s)

19 O-test 4,33

20 Wet end potato starch (20) + MFC (25) 10,18

21 Wet end potato starch (20) + MFC (25)+C- | 9,74
PAM(0,2)

22 Wet end potato starch (20) + MFC (25)+C- 10,03
PAM(0,8)

23 Wet end potato starch (20) + MFC 10,32
(25)+Silica (0,34)

24 Wet end potato starch (20) + MFC 8,6
(25)+Silica (1,36)

25 Wet end potato starch (20) + MFC 10,21
(25)+Bentonite (2)

26 Wet end potato starch (20) + MFC 9,36

As can be seen from Table 6, premixing all the components before mixing the
premixture with the stock didn’t improve dewatering but opposite. Dewatering
times are at the same level as without bentonite or silica addition or C-PAM.

Example 1

Effect of premixing strength additive and MFC before mixing the premixture

with the stock followed by addition of bentonite, silica or C-PAM

Strength additive and MFC are premixed and added into the stock at the delay
time 90 s after which silica or bentonite or C-PAM is added separately at the
delay time 20 s. The DDA mixing vessel and conditions are as described in the
above Test procedure. The components and amounts of the components are
disclosed in Table 7. The amount of a component is in brackets, and is
disclosed as kg on dry basis per ton of dry solids of the stock.
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Table 7. Effect of premixing strength additive and MFC before mixing the
premixture with the stock followed by addition of bentonite or silica or C-PAM.

Test No | Component (as dry basis kg/t) Dewatering time
(s)

19 O-test 4,33

20 Wet end potato starch (20) + MFC 10,18
(25)

27 Wet end potato starch (20) + MFC 7,77
(25)+C-PAM(0,2)

28 Wet end potato starch (20) + MFC 5,98
(25)+C-PAM(0,8)

29 Wet end potato starch (20) + MFC 5,23
(25)+Silica (0,34)

30 Wet end potato starch (20) + MFC 2,86
(25)+Silica (1,36)

31 Wet end potato starch (20) + MFC 5,46
(25)+Bentonite (2)

32 Wet end potato starch (20) + MFC 2,99
(25)+Bentonite (8)

32’ Fb 46 (3) + MFC (25) + Silica (1,36) | 4,21

327 Fb 46 (3) + MFC (25) + Bentonite 3,51
(2)

327 Fb 46 (3) + MFC (25) + Bentonite 3,04
(8)

Tests No. 29-32 and 32’-32"” represent the present invention. As can be seen
from Table 7, significant improvement on dewatering time can be observed by
first premixing strength additive and MFC, mixing the premixture with the stock
followed by addition of microparticle. Use of silica or bentonite results in
improved dewatering time compared to use of C-PAM.
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Claims
1. Aprocess for the production of paper or board comprising:
providing a stock comprising cellulose fibers,

adding a mixture comprising microfibrillated cellulose (MFC) and a strength
additive comprising starch, a synthetic polymer comprising cationic
polyacrylamide (C-PAM), anionic polyacrylamide (A-PAM), glyoxylated poly-
acrylamide (G-PAM), amphoteric polyacrylamide, polydiallyldi-
methylammonium chloride (poly-DADMAC), polyacrylic amide (PAAE),
polyvinyl amine (PVAm), polyethylene oxide (PEQ), polyethyleneimine (PEI) or
a mixture of two or more of these polymers, chitosan, guar gum,
carboxymethyl cellulose (CMC) or a mixture thereof to the stock,

adding a microparticle comprising silica-based microparticle, a natural silicate
microparticle, a synthetic silicate microparticle or a mixture thereof to the stock
after the addition of said mixture,

dewatering the stock on a wire to form a web, and
drying the web.

2. The process of claim 1 wherein the average molecular weight of the
synthetic polymer is in the range 100 000 — 20 000 000 g/mol, typically 300
000 — 8 000 000 g/mol, more typically 300 000 — 1 500 000 g/mol.

3. The process of claim 1 or 2 wherein the natural silicate microparticle is
bentonite or hectorite,.

4. The process of any one of claims 1 to 3 wherein the silica-based
microparticle is added in an amount of 0.1—4 kg, preferably 0.2-2 kg, more
preferably 0.3—1.5 kg, still more preferably 0.33-1.5 kg, even more preferably
0.33-1 kg, most preferably 0.33 — 0.8 kg on dry basis per ton of dry solids of
the stock.

5. The process of anyone of claims 1 to 4 wherein the natural or synthetic
silicate-based microparticle is added in an amount of 0.1-10 kg, preferably 1-8
kg, more preferably 2-5 kg on dry basis per ton of dry solids of the stock.
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6. The process of anyone of claims 1 to 5 wherein the microfibrillated
cellulose is added in an amount of 5-100 kg, preferably 10-80 kg, more
preferably 15—70 kg and most preferably 15-50 kg on dry basis per ton of dry
solids of the stock.

7. The process of anyone of claims 1 to 6 wherein the strength additive is
added in an amount of 5-100 kg, preferably 10-80 kg, more preferably 15-70
kg and most preferably 15-50 kg on dry basis per ton of dry solids of the stock.

8.  The process of anyone of claims 1 to 7 wherein said mixture is added to
the thick stock flow of a paper machine, the consistency preferably being 2 — 6
%, more preferably 3 — 5 % by weight.

9. The process of anyone of claims 1 to 8 wherein said microparticle is
added to the short circulation of a paper machine, the consistency preferably
being 0.2 —2.0 %, more preferably 0.3— 1.5 % by weight.

10. The process of anyone of claims 1 to 9 wherein the microfibrillated
cellulose is anionic.
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Patenttivaatimukset
1. Prosessi paperin tai kartongin valmistamiseksi, joka menetelméa kasittaa:
tuotetaan selluloosakuituja kasittdva massa,

lisdtdan massaan seos, joka kasittdad mikrofibrilloitua selluloosaa (MFC) ja lu-
juuskemikaalia, joka kasittda tarkkelyksen, synteettisen polymeerin, joka ka-
sittdd kationisen polyakryyliamidin (C-PAM), anionisen polyakryyliamidin
(A-PAM), glyoksiloidun polyakryyliamiinin (G-PAM), amfoteerisen polyakryyli-
amidin, polydiallyylidimetyyliammoniumkloridin (poly-DADMAC), polyakryy-
liamidin (PAAE), polyvinyyliamiinin (PVAm), polyetyleenioksidin (PEQO), poly-
etyleeni-imiinin (PEI) tai ndiden kahden tai useamman polymeerin seoksen,
kitosaanin, guarkumin, karboksimetyyliselluloosan (CMC) tai naiden seoksen,

lisdtdan mikropartikkeli, joka kasittda silikapohjaisen mikropartikkelin, luonnon
silikaatti-mikropartikkelin, synteettisen silikaatti-mikropartikkelin tai niiden
seoksen massaan mainitun seoksen lisddmisen jalkeen,

poistetaan vesi massasta viiralla rainan muodostamiseksi, ja
kuivataan raina.

2. Patenttivaatimuksen 1 mukainen prosessi, jossa synteettisen polymeerin
keskima&arainen molekyylipaino on alueella 100 000 - 20 000 000 g/mol, tyypil-
lisesti 300 000 - 8 000 000 g/mol, tyypillisemmin 300 000 - 1 500 000 g/mol.

3. Patenttivaatimuksen 1 tai 2 mukainen prosessi, jossa luonnon silikaatti-mik-
ropartikkeli on bentoniitti tai hektoriitti.

4. Jonkin patenttivaatimuksen 1-3 mukainen prosessi, jossa silikapohjaista
mikropartikkelia lisdtédan 0,1-4 kg, edullisesti 0,2-2 kg, edullisemmin 0,3-1,5 kg,
vield edullisemmin 0,33-1,5 kg, vielakin edullisemmin 0,33-1 kg, edullisimmin
0,33-0,8 kg perustuen kuivapainoon per tonni massan kuiva-aineita.

5. Jonkin patenttivaatimuksen 1-4 mukainen prosessi, jossa luonnon tai syn-
teettistad silikaatti-pohjaista mikropartikkelia lisdtdan 0,1-10 kg, edullisesti 1-8
kg, edullisemmin 2-5 kg perustuen kuivapainoon per tonni massan kuiva-ai-
neita.
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6. Jonkin patenttivaatimuksen 1-5 mukainen prosessi, jossa mikrofibrilloitua
selluloosaa lisatdan 5-100 kg, edullisesti 10-80 kg, edullisemmin 15-70 kg ja
edullisimmin 15-50 kg perustuen kuivapainoon per tonni massan kuiva-aineita.

7. Jonkin patenttivaatimuksen 1-6 mukainen prosessi, jossa lujuuskemikaalia
lisdtdan 5-100 kg, edullisesti 10-80 kg, edullisemmin 15-70 kg ja edullisimmin
15-50 kg perustuen kuivapainoon per tonni massan kuiva-aineita.

8. Jonkin patenttivaatimuksen 1-7 mukainen prosessi, jossa mainittu seos li-
satdan paperikoneen sakean massan virtaan, sakeuden ollessa edullisesti 2-6
paino-%, edullisemmin 3-5 paino-%.

9. Jonkin patenttivaatimuksen 1-8 mukainen prosessi, jossa mainittu mikropar-
tikkeli lisataan paperikoneen lyhyeen kiertoon, sakeuden ollessa edullisesti
0,2-2,0 paino-%, edullisemmin 0,3-1,5 paino-%.

10. Jonkin patenttivaatimuksen 1-9 mukainen prosessi, jossa mikrofibrilloitu
selluloosa on anioninen.
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