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(57) Abstract: A process is provided for making a fluft pulp sheet, comprising: contacting at least one cationic dye and at least
one debonder surfactant with a composition comprising fluff pulp fibers, to form a fluff pulp mixture; forming a web from the
flutf pulp mixture; and drying the web, to obtain the fluff pulp sheet. A fluff pulp sheet is also provided, comprising a web com-
prising fluft pulp fibers; at least one cationic dye; and at least one debonder surfactant. Products and uses of the fluft pulp sheet
are also provided.
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TITLE
PROCESS FOR PREPARING FLUFF PULP SHEET WITH CATIONIC DYE AND

DEBONDER SURFACTANT AND FLUFF PULP SHEET MADE FROM SAME

BACKGROUND

Field of the Invention

[001] The invention relates to fluff pulp sheets, processes for making, and their use.

BRIEF DESCRIPTION OF THE FIGURES

[002] Various embodiments are described in conjunction with the accompanying figures, in
which:

[003] Figure 1 shows a schematic example of one embodiment of a suitable papermaking
machine, wherein A is a head box; B is a composition (e.g., fluff pulp mixture) applied to a table
C from head box B; D is a formation shower; E is a suction box; F is a first press; G is a second
press or transition to dryer H; I is a formation shower; J is a reel for taking up the finished fluff
pulp sheet K; and L is an arrow showing the machine direction of the product as it progresses
from head box A to reel J.

[004] Figure 2 shows CIELAB L A B color data on blue pulp samples made according to the
description herein and in accordance with known CIELAB color space parameters.

[005] Figure 3 shows sheet consistency of a fluff pulp sheet versus location of the sheet on a

papermaking machine.

DETAILED DESCRIPTION OF THE SEVERAL EMBODIMENTS

[006] One embodiment relates to a process for making a fluff pulp sheet, comprising:
contacting at least one cationic dye and at least one debonder surfactant with a
composition comprising fluff pulp fibers, to form a fluff pulp mixture;

forming a web from the fluff pulp mixture; and
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drying the web, to obtain the fluff pulp sheet.
[007] One embodiment relates to a process for making a fluff pulp sheet, comprising:

contacting at least one debonder surfactant with a composition comprising fluff pulp
fibers, to form a fluff pulp mixture;

forming a web from the fluff pulp mixture;

contacting the web with at least one cationic dye, to obtain a dyed web; and

drying the dyed web, to obtain the fluff pulp sheet.
[008] One embodiment relates to a process for making a fluff pulp sheet, comprising:

forming a web comprising fluff pulp fibers;

contacting the web with at least one cationic dye and at least one debonder surfactant, to
obtain a dyed web; and

drying the dyed web, to obtain the fluff pulp sheet.
[009] One embodiment relates to a fluff pulp sheet made by any of the processes described
herein.
[010] One embodiment relates to a fluff pulp sheet, comprising:

a web comprising fluff pulp fibers;

at least one cationic dye; and

at least one debonder surfactant.
[011] One embodiment relates to an adsorbent product, paper product, personal care product,
medical product, insulating product, construction product, structural material, cement, food
product, veterinary product, packaging product, diaper, tampon, sanitary napkin, gauze, bandage,
fire retardant, or a combination thereof, comprising the fluff pulp sheet.
[012] In one embodiment, forming the web comprises one or more of contacting the fluff pulp
mixture with a table in a papermaking machine, removing at least a portion of water from the
fluff pulp mixture with a suction box under a table in a papermaking machine, heating the fluff
pulp mixture, or a combination thereof.
[013] The debonder surfactant may be suitably applied to the web. The debonder surfactant
may be suitably sprayed onto the web, for example using a formation shower or spray boom over

the table, coated onto the web using known coating methods in the papermaking arts, or the web
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may be immersed into the debonder surfactant. Combinations of application methods are
possible.

[014] In one embodiment, the debonder surfactant is sprayed onto the web.

[015] Inone embodiment, the spraying is carried out using one or more formation showers over
a table in a papermaking machine.

[016] The web may be suitably dried in a drying section. Any method for drying commonly
known in the art of fluff pulp papermaking may be utilized. The drying section may include and
contain a drying can, flotation dryer, cylinder drying, Condebelt drying, IR, or other drying
means and mechanisms known in the art. The fluff pulp sheet may be dried so as to contain any
selected amount of water.

[017] In one embodiment, the web is dried using a flotation dryer.

[018] Inone embodiment, a second debonder surfactant may optionally be applied to the fluff
pulp sheet or web as appropriate. The thus-applied second debonder surfactant may be the same
or different from the debonder surfactant applied at the wet end. In one embodiment, the second
debonder surfactant is applied to the fluff pulp sheet after the last drying step. In one
embodiment the second debonder surfactant is applied to the fluff pulp sheet before the sheet is
taken up on the reel. The second debonder surfactant may be suitably applied by spraying, for
example, from a second formation shower or spray boom located at the dry end.

[019] In one embodiment, pH of the fluff pulp mixture or web or both may be adjusted, for
example, to adjust the bonding and/or the dispersion of the debonder surfactant in the web or
fluff pulp mixture. The pH may be suitably raised, for example, by applying one or more known
pH adjusters to the web as it moves along the table. In one embodiment, the pH adjuster may be
applied using a formation shower, spray boom, or the like, or a combination thereof.

[020] The web may be suitably dried to a moisture content of between 0 and 70 %. This range
includes all values and subranges therebetween, including 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8,
09,1,2,3,4,5,6,7,8,9,10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70 % or any
combination thercof or range therein. In one embodiment, the web is dried to a moisture content
of <70%. In another embodiment, the web is dried to a moisture content of < 50%. In another

embodiment, the web is dried to a moisture content of < 25%. In another embodiment, the web
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is dried to a moisture content of < 10%. In another embodiment, the web is dried to a moisture
content of < 7%. In another embodiment, the web is dried to a moisture content of about 6.3 %.
[021] In one embodiment, the web may have a basis weight ranging from 50 to 1100 gsm. This
range includes all values and subranges therein, for example 50, 75, 100, 125, 150, 175, 200,
225,250, 275, 300, 400, 500, 600, 700, 800, 900, 1000, 1100 gsm, or any combination thereof or
range therein.

[022] In one embodiment, the solids content of the web and/or fluff pulp sheet at the point or
points of applying the debonder surfactant may suitably range from 1 to 100%. This range
includes all values and subranges therebetween, including 1, 2, 3,4, 5,6, 7, 8, 9, 10, 15, 20, 25,
30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 99, 100%, or any combination thercof or any
range therein. In one embodiment, the solids content of the web and/or fluff pulp sheet at the
point or points of applying one or more debonder surfactant is > 1%. In another embodiment,
the solids content of the web and/or fluff pulp sheet at the point or points of applying one or
more debonder surfactant is > 25%. In another embodiment, the solids content of the web and/or
fluff pulp sheet at the point or points of applying one or more debonder surfactant is > 50%.
[023] In one embodiment, the fluff pulp mixture further comprises one or more additive such as
whitener, colorant, pigment, optical brightening agent, wetting agent, binder, bleaching agent,
other additive, or a combination thereof. If present, the amount of additive is not particularly
limited. In one embodiment, the additive may be present in amounts ranging from about 0.005
to about 50 weight percent based on the weight of the fluff pulp mixture. This range includes all
values and subranges therebetween, including about 0.005, 0.006, 0.007, 0.008, 0.009, 0.01,
0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2, 0.3,0.4,0.5,0.6,0.7,0.8,0.9, 1,2, 3,4, 5,
6,7,8,9,10, 15, 20, 25, 30, 35, 40, 45, and 50 weight percent, or any combination thereof, based
on the weight of the fluff pulp mixture.

[024] In one embodiment, the web comprises a solids content of > 1% by weight. This range
includes all values and subranges therein, including 100, 99, 98, 97, 96, 95, 94, 93, 92, 91, 90,
85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30, 25, 20, 15, 10,9, 8,7, 6, 5,4, 3, 2,>1 %, or any
combination thereof or range therein.

[025] In one embodiment, the debonder surfactant is applied neat or as purchased. In another

embodiment, the debonder surfactant is used in combination with one or more second debonder
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surfactant. In another embodiment, the debonder surfactant is applied from a solution,
dispersion, emulsion, or the like. If applied in solution, dispersion, emulsion, or the like, or
combination thereof. In one embodiment, if applied in solution, dispersion, emulsion, or the like,
the debonder surfactant concentration may suitably range from 1 to 50% by weight solids content
of debonder surfactant to the weight of solution, dispersion, emulsion, or the like. This range
includes all values and subranges therebetween, including 0.5, 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50 %, or any combination thercof or range
therein.

[026] In one embodiment, the debonder surfactant is in the form of a composition further
comprising water and optionally one or more pH adjusting agent, whitener, colorant, pigment,
optical brightening agent, wetting agent, binder, bleaching agent, trivalent cationic metal, alum,
other additive, or a combination thereof. If present, the amount of additive is not particularly
limited. In one embodiment, the additive may be present in amounts ranging from about 0.005
to about 50 weight percent based on the weight of the debonder surfactant composition. This
range includes all values and subranges therebetween, including about 0.005, 0.006, 0.007,
0.008, 0.009, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,
08,09,1,2,3,4,5,6,7,8,9, 10, 15, 20, 25, 30, 35, 40, 45, and 50 weight percent, or any
combination thereof, based on the weight of the debonder surfactant composition.

[027] The cationic dye is not particularly limited, and any cationic dye suitable for paper may
be used. In one embodiment, the cationic dye is a substantive dye. In one embodiment, the
cationic dye is a direct dye. In one embodiment, the cationic dye is a substantive direct dye. In
one embodiment, the cationic dye has a strong affinity to cellulose fibers.

[028] Examples of cationic dyes, which are not intended to be limiting, include the Cartasol K
dyes available from Clariant (Charlotte, N.C., U.S.A.) such as Cartasol Brilliant Yellow K-6G
liquid, Cartasol Yellow K-4GL™ liquid, Cartasol Yellow K-GL™ liquid, Cartasol Orange K-
3GL™ liquid, Cartasol Scarlet K-2GL™ liquid, Cartasol Red K-3BN"™ liquid, Cartasol Blue K-
5R™ liquid, Cartasol Blue K-RL™ liquid, Cartasol Turquoise K-RL™ liquid/granules, Cartasol
Brown K-BL"™ liquid, and the like, or any combination of two or more thereof. In one

embodiment, the cationic dye is Cartasol Blue KRL-NA™ from Clariant (Charlotte, N.C).
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[029] Debonder surfactants are known in the fluff pulp and fluff pulp fiber arts. Any debonder
surfactant is suitable for use in the present application, and the selection thereof is within the
skill of one knowledgeable in the fluff pulp and fluff pulp fiber arts. Some examples, which are
not intended to be limiting, include linear or branched monoalkyl amine, linear or branched
dialkyl amine, linear or branched tertiary alkyl amine, linear or branched quaternary alkyl amine,
cthoxylated alcohol, linear or branched, saturated or unsaturated hydrocarbon surfactant, fatty
acid amide, fatty acid amide quaternary ammonium salt, dialkyl dimethyl quaternary ammonium
salt, dialkylimidazolinium quaternary ammonium salt, dialkyl ester quaternary ammonium salt,
triethanolamine-ditallow fatty acid, fatty acid ester of ethoxylated primary amine, ecthoxylated
quaternary ammonium salt, dialkyl amide of fatty acid, dialkyl amide of fatty acid, cationic
surfactant, non-ionic surfactant, C;6-C;s unsaturated alkyl alcohol ethoxylate, commercially
available compound having CAS Registry No. 68155-01-1, commercially available compound
having CAS Registry No. 26316-40-5, commercially available F60™, commercially available
Cartaflex TS LIQ™, commercially available F639™, commercially available Hercules PS9456
™ commercially available Cellulose Solutions 840™, commercially available Cellulose
Solutions 1009™ commercially available EKA 509H™, commercially available EKA 639™,
alone, or in any combination. Other examples of debonder surfactants are disclosed in U.S.
Patent 4,425,186, the contents of which being hereby incorporated by reference.

[030] Given the teachings herein, and the knowledge of one skilled in the fluff pulp
papermaking arts, one can easily determine the method of applying the debonder surfactant and
cationic dye to the web, and the amount, composition, temperature, residence time, and the like,
to carry out the subject matter claimed herein. For example, the total amount of debonder
surfactant and cationic dye in the web and/or in the finished fluff pulp sheet may be increased or
decreased or otherwise controlled by controlling the various points of addition. For example, the
amount of debonder surfactant and/or cationic dye applied at the wet end may be increased or
decreased by respectively decreasing or increasing that amount applied at the dry end. Further
one or more than one of the same or different type of debonder surfactant, cationic dye, or any

combination thercof, may be applied at any point in the process.
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[031] In one embodiment, the finished fluff pulp sheet may be fiberized or shredded, in
accordance with methods known in the art. For example, the fiberizing or shredding may be
carried out in a hammermill.

[032] In one embodiment, the fluff pulp sheet and/or fiberized or shredded fluff pulp sheet, or a
combination thercof may be suitably incorporated into one or more of an adsorbent product,
paper product, personal care product, medical product, insulating product, construction product,
structural material, cement, food product, veterinary product, packaging product, diaper, tampon,
sanitary napkin, gauze, bandage, fire retardant, or a combination thereof. These products and
methods for their manufacture and use are well known to those of ordinary skill in the art.

[033] Another embodiment relates to a fluff pulp sheet, made by the process described herein.
[034] The fiberization energy, sometimes called the shred energy, of the fluff pulp sheet is
suitably less than 145 kJ/kg. This range includes all values and subranges therebetween,
including 1, 2, 3,4, 5,6, 7,8,9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90,
95,100, 105, 110, 115, 120, 125, 130, 135, 140, 145 kJ/kg, or any combination thereof or any
range therein. In one embodiment, the fiberization energy of the fluff pulp sheet is less than 135
kJ/kg. In another embodiment, the fiberization energy of the fluff pulp sheet is from 120 to less
than 145 kJ/kg. In another embodiment, the fiberization energy of the fluff pulp sheet is less
than 120 kJ/kg. In another embodiment, the fiberization energy of the fluff pulp sheet is from
100 to 120 kJ/kg. In another embodiment, the fiberization energy of the fluff pulp sheet is less
than 100 kJ/kg. In another embodiment, the fiberization energy of the fluff pulp sheet is less
than 95 kJ/kg.

[035] In one embodiment, the fluff pulp sheet has a SCAN-C 33:80 adsorption time of < 4.0 s.
This range includes all values and subranges therebetween, including 1, 1.1, 1.2, 1.3, 1.4, 1.5,
1.6,1.7,1.8,19,2,2.0,2.1,2.2.,2.3,2.4,2.5,2.6,2.7,28,29,3,3.0,3.1,3.2,3.3,34,3.5, 3.6,
3.7,3.8,3.9,<4.0 s, or any range therein.

[036] In one embodiment, the fluff pulp sheet on screen fractionation has a % Good of > 50%.
This range includes all values and subranges therebetween, including 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, 100 %, or any range therein.
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[037] Inone embodiment, the fluff pulp sheet on screen fractionation has a % Fines of < 40%.
This range includes all values and subranges therebetween, including 1, 2, 3,4, 5,6, 7, 8, 9, 10,
15, 20, 25, 30, 35, 40 %, or any combination thereof or any range therein.

[038] In one embodiment, the fluff pulp sheet on screen fractionation has a % Pieces of < 30%.
This range includes all values and subranges therebetween, including 1, 2, 3,4, 5,6, 7, 8, 9, 10,
15, 20, 25, 30 %, or any combination thereof or any range therein.

[039] In one embodiment, the fluff pulp sheet has a Mullen of > 90 psi. This range includes all
values and subranges therebetween, including 90, 95, 100, 105, 110, 115, 120, 125, 130, 135,
140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220, 225, 230,
235, 240, 245, 250 psi, and higher, or any range therein.

[040] In one embodiment, the fluff pulp sheet contains the debonder surfactant in an amount of
> 1 Ib solids debonder surfactant per ton of the fluff pulp fibers. This range includes all values
and subranges therebetween, including 1, 1.1,1.2,1.3,1.4,1.5,1.6,1.7,18,1.9,2,2.0,2.1,2.2,
23,24,25,26,2.7,28,29,3,3.0,3.1,3.2,3.3,34,3.5,3.6,3.7,38,39,4,4.0,5,5.0,6,7, 8,
9, 10, 15, 20 Ib solids debonder surfactant per ton of the fluff pulp fibers, and higher, or any
combination thereof or any range therein. In one embodiment, if more than one debonder
surfactant is used, this range is the total amount over all the debonder surfactants present in the
fluff pulp sheet.

[041] Inone embodiment, the cationic dye is present in the fluff pulp sheet in an amount of > 1
Ib per ton of fluff pulp fibers. This range includes all values and subranges therebetween,
including 1, 1.1, 1.2,1.3,14,1.5,1.6,1.7,1.8,19,2,2.0,2.1,2.2,2.3,24,2.5,2.6,2.7, 2.8,
29,3,3.0,3.1,32,3.3,3.4,3.5,3.6,3.7,3.8,3.9,4,4.0,5,5.0,6,7, 8,9, 10, 15, 20, 25, 30, 35
Ib cationic dye thereof per ton of the fluff pulp fibers, or any combination thereof or any range
therein. In one embodiment, if more than one cationic dye this range is the total amount over all
the cationic dye present in the fluff pulp sheet.

[042] In one embodiment, the cationic dye is present in the fluff pulp sheet in an amount > 150
ppm. This range includes all values and subranges therebetween, including 150, 155, 160, 165,
170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220, 225, 230, 235, 240, 245, 250, 300, 330,
400, 450, 500, 550, 750, and 1000 ppm, and higher, or any combination thereof or any range

therein.
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[043] In one embodiment, the fluff pulp sheet has a moisture content of 25% or less. This
range includes all values and subranges therebetween, including 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,
08,09,1,2,3,4,5,6,7,8,9,10, 12, 14, 16, 18, 20, 25%, or any combination thereof or range
therein. In another embodiment, the fluff pulp sheet has a moisture content of 20% or less. In
another embodiment, the fluff pulp sheet has a moisture content of 10% or less. In another
embodiment, the fluff pulp sheet has a moisture content of 7% or less. In another embodiment,
the fluff pulp sheet has a moisture content of about 6.3%.

[044] In one embodiment, the fluff pulp sheet has a density of 0.5 to 0.75 g/cc. This range
includes all values and subranges therebetween, including 0.5, 0.55, 0.6, 0.65, 0.7, and 0.75 g/cc,
or any range therein.

[045] In one embodiment, the fluff pulp sheet has a caliper of 40 to 70 mm. This range
includes all values and subranges therebetween, including 40, 45, 50, 55, 60, 65, 70 mm, and any
range therein.

[046] In one embodiment, the fluff pulp sheet may have a basis weight ranging from 100 to
1100 gsm. This range includes all values and subranges therein, for example 100, 125, 150, 175,
200, 225, 250, 275, 300, 400, 500, 600, 700, 800, 900, 1000, 1100, or any combination thereof or
range therein.

[047] Another embodiment relates to an adsorbent product, paper product, personal care
product, medical product, insulating product, construction product, structural material, cement,
food product, veterinary product, packaging product, diaper, tampon, sanitary napkin, gauze,
bandage, fire retardant, or a combination thereof, comprising the fluff pulp sheet and/or fiberized
or shredded fluff pulp sheet, or a combination thereof.

[048] Another embodiment relates to the use of an adsorbent product, paper product, personal
care product, medical product, insulating product, construction product, structural material,
cement, food product, veterinary product, packaging product, diaper, tampon, sanitary napkin,
gauze, bandage, fire retardant, napkin, paper napkin, towel, paper towel, tissue, paper tissue or a
combination thereof, comprising the fluff pulp sheet and/or fiberized or shredded fluff pulp
sheet, or a combination thereof.

[049] Fluff pulp and fluff pulp fibers are known in the papermaking art. Any fluff pulp or fluff

pulp fiber is suitable for use in the present application, and the selection thereof is within the skill
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of one knowledgeable in the fluff pulp and fluff pulp fiber arts. One or more than one, or any
combination thereof, of fluff pulp and/or fluff pulp fibers may be used. The fluff pulp and fluff
pulp fibers may be treated or untreated, and they may optionally contain one or more than one
additives, or combination thereof, which are known in the art. Given the teachings herein, the
level of treatment, if desired, and the amount of additives may be readily determined by one of
ordinary skill in the fluff pulp and fluff pulp fiber arts.

[050] Similarly, the formation of a web of fluff pulp or fluff pulp fibers or from a fluff pulp
mixture or furnish onto a table from a headbox in a papermaking machine is within the skill of
one knowledgeable in the fluff pulp and fluff pulp fiber arts.

[051] The type of fluff pulp or fluff pulp fiber suitable for use herein is not intended to be
limiting. Fluff pulp typically includes cellulosic fiber. The type of cellulosic fiber is not critical,
and any such fiber known or suitable for use in fluff pulp paper can be used. For example, the
fluff pulp can made from pulp fibers derived from hardwood trees, softwood trees, or a
combination of hardwood and softwood trees. The fluff pulp fibers may be prepared by one or
more known or suitable digestion, refining, and/or bleaching operations such as, for example,
known mechanical, thermomechanical, chemical and/or semichemical pulping and/or other well
known pulping processes. The term, "hardwood pulps" as may be used herein include fibrous
pulp derived from the woody substance of deciduous trees (angiosperms) such as birch, oak,
beech, maple, and eucalyptus. The term, "softwood pulps" as may be used herein include fibrous
pulps derived from the woody substance of coniferous trees (gymnosperms) such as varieties of
fir, spruce, and pine, as for example loblolly pine, slash pine, Colorado spruce, balsam fir and
Douglas fir. In some embodiments, at least a portion of the pulp fibers may be provided from
non-woody herbaceous plants including, but not limited to, kenaf, hemp, jute, flax, sisal, or
abaca, although legal restrictions and other considerations may make the utilization of hemp and
other fiber sources impractical or impossible. Either bleached or unbleached fluff pulp fiber may
be utilized. Recycled fluff pulp fibers are also suitable for use.

[052] The fluff pulp sheet may suitably contain from 1 to 99 wt% of fluff pulp fibers based
upon the total weight of the fluff pulp sheet. In one embodiment, the fluff pulp sheet may
contain from 5 to 95 wt% of fluff pulp fibers based upon the total weight of the fluff pulp sheet.

10
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These ranges include any and all values and subranges therebetween, for example, 1, 5, 10, 15,
20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 and 99 wt%.

[053] The fluff pulp sheet may optionally contain from 1 to 100 wt% fluff pulp fibers
originating from softwood species based upon the total amount of fluff pulp fibers in the fluff
pulp sheet. In one embodiment, the fluff pulp sheet may contain 10 to 60 wt% fluff pulp fibers
originating from softwood species based upon the total amount of fluff pulp fibers in the fluff
pulp sheet. These ranges include 1, 2, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, and 100wt% and any and all ranges and subranges therein, based upon the total
amount of fluff pulp fibers in the fluff pulp sheet.

[054] All or part of the softwood fibers may optionally originate from softwood species having
a Canadian Standard Freeness (CSF) of from 300 to 750. In one embodiment, the fluff pulp
sheet contains fluff pulp fibers from a softwood species having a CSF from 400 to 550. These
ranges include any and all values and subranges therebetwen, for example, 300, 310, 320, 330,
340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450, 460, 470, 480, 490, 500, 510, 520,
530, 540, 550, 560, 570, 580, 590, 600, 610, 620, 630, 640, 650, 660, 670, 680, 690, 700, 710,
720, 730, 740, and 750 CSF. Canadian Standard Freeness is as measured by TAPPI T-227
standard test.

[055] The fluff pulp sheet may optionally contain from 1 to 100 wt% fluff pulp fibers
originating from hardwood species based upon the total amount of fluff pulp fibers in the fluff
pulp sheet. In one embodiment, the fluff pulp sheet may contain from 30 to 90 wt% fluff pulp
fibers originating from hardwood species, based upon the total amount of fluff pulp fibers in the
fluff pulp sheet. These ranges include 1, 2, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 80, 85, 90, 95, and 100wt%, and any and all values and subranges therein, based upon the
total amount of fluff pulp fibers in the fluff pulp sheet.

[056] All or part of the hardwood fibers may optionally originate from hardwood species
having a Canadian Standard Freeness of from 300 to 750. In one embodiment, the fluff pulp
sheet may contain fibers from hardwood species having CSF values of from 400 to 550. These
ranges include 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450,
460, 470, 480, 490, 500, 510, 520, 530, 540, 550, 560, 570, 580, 590, 600, 610, 620, 630, 640,
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650, 660, 670, 680, 690, 700, 710, 720, 730, 740, and 750 CSF, and any and all ranges and
subranges therein.
[057] The fluff pulp sheet may optionally contain less refined fluff pulp fibers, for example,
less refined softwood fibers, less refined hardwood, or both. Combinations of less refined and
more refined fibers are possible. In one embodiment, the fluff pulp sheet contains fibers that are
at least 2% less refined than that of fluff pulp fibers used in conventional fluff pulp sheets. This
range includes all values and subranges therebetween, including at least 2, 5, 10, 15, and 20%.
For example, if a conventional fluff pulp sheet contains fibers, softwood and/or hardwood,
having a Canadian Standard Freeness of 350, then, in one embodiment, the fluff pulp sheet may
contain fibers having a CSF of 385 (i.c. refined 10% less than conventional).
[058] When the fluff pulp sheet contains both hardwood fluff pulp fibers and softwood fluff
pulp fibers, the hardwood/softwood fluff pulp fiber weight ratio may optionally range from 0.001
to 1000. In one embodiment, the hardwood/softwood ratio may range from 90/10 to 30/60.
These ranges include all values and subranges therebetween, including 0.001, 0.002, 0.005, 0.01,
0.02,0.05,0.1,0.2,0.5, 1, 2, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90,
95, 100, 200, 300, 400, 500, 600, 700, 800, 900, and 1000.
[059] The softwood fibers, hardwood fibers, or both may be optionally modified by physical
and/or chemical processes to obtain the fluff pulp. Examples of physical processes include, but
are not limited to, electromagnetic and mechanical processes. Examples of electrical
modifications include, but are not limited to, processes involving contacting the fibers with an
electromagnetic energy source such as light and/or electrical current. Examples of mechanical
modifications include, but are not limited to, processes involving contacting an inanimate object
with the fibers. Examples of such inanimate objects include those with sharp and/or dull edges.
Such processes also involve, for example, cutting, kneading, pounding, impaling, and the like,
and combinations thereof.
[060] Nonlimiting examples of chemical modifications include conventional chemical fiber
processes such as crosslinking and/or precipitation of complexes thereon. Other examples of
suitable modifications of fibers include those found in U.S. Patent Nos. 6,592,717, 6,592,712,
6,582,557, 6,579,415, 6,579,414, 6,506,282, 6,471,824, 6,361,651, 6,146,494, H1,704,
5,731,080, 5,698,688, 5,698,074, 5,667,637, 5,662,773, 5,531,728, 5,443,899, 5,360,420,
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5,266,250, 5,209,953, 5,160,789, 5,049,235, 4,986,882, 4,496,427, 4,431,481, 4,174,417,
4,166,894, 4,075,136, and 4,022,965, the entire contents of each of which are hereby
incorporated, independently, by reference.

[061] Some examples of fluff, which are not intended to be limiting, include those
commercially available RW Supersoft'™, Supersoft L™, RW Supersoft Plus™, GT Supersoft
Plus™, RW Fluff LITE™, RW Fluff 110™, RW Fluff 150™, RW Fluff 160™, GP 4881™, GT
PulpTM, RW SSP™, GP 4825™ alone, or in any combination.

[062] As discussed herein, if desired, additives such as pH adjusting agent, whitener, colorant,
pigment, optical brightening agent, wetting agent, binder, bleaching agent, trivalent cationic
metal, alum, other additive, or a combination thereof may be utilized. Such compounds are
known in the art and otherwise commercially available. Given the teachings herein, one of
ordinary skill in the fluff pulp and fluff pulp papermaking arts would be able to select and use
them as appropriate. If present, the amount of additive is not particularly limited. In one
embodiment, the additive may be present in amounts ranging from about 0.005 to about 50
weight percent based on the weight of the fluff pulp sheet. This range includes all values and
subranges therebetween, including about 0.005, 0.006, 0.007, 0.008, 0.009, 0.01, 0.02, 0.03,
0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2,0.3,0.4, 0.5, 0.6,0.7,0.8,09, 1,2, 3,4,5,6,7, 8,9,
10, 15, 20, 25, 30, 35, 40, 45, and 50 weight percent, or any combination thereof, based on the
weight of the finished fluff pulp sheet.

[063] One or more optical brightening agents may be optionally present. Typically, the optical
brightening agents are fluorescent dyes or pigments that absorb ultraviolet radiation and reemit it
at a higher wavelengths in the visible spectrum (blue), thereby effecting a white, bright
appearance to the paper sheet when added to the stock furnish, but any optical brightening agent
may be used. Examples of optical brighteners include, but are not limited to azoles, biphenyls,
coumarins, furans, stilbenes, ionic brighteners, including anionic, cationic, and anionic (neutral)
compounds, such as the Eccobrite™ and Eccowhite™ compounds available from Eastern Color
& Chemical Co. (Providence, R.1.); naphthalimides; pyrazenes; substituted (e.g., sulfonated)
stilbenes, such as the Leucophor ™ range of optical brighteners available from the Clariant

lTM

Corporation (Muttenz, Switzerland), and Tinopal ™ from Ciba Specialty Chemicals (Basel,

Switzerland); salts of such compounds including but not limited to alkali metal salts, alkaline
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carth metal salts, transition metal salts, organic salts and ammonium salts of such brightening
agents; and combinations of one or more of the foregoing agents.

[064] Examples of optional fillers include, but are not limited to, clay, calcium carbonate,
calcium sulfate hemihydrate, and calcium sulfate dehydrate, chalk, GCC, PCC, and the like.
[065] Examples of optional binders include, but are not limited to, polyvinyl alcohol, Amres (a
Kymene type), Bayer Parez, polychloride emulsion, modified starch such as hydroxyethyl starch,
starch, polyacrylamide, modified polyacrylamide, polyol, polyol carbonyl adduct,
cthanedial/polyol condensate, polyamide, epichlorohydrin, glyoxal, glyoxal urea, ethanedial,
aliphatic polyisocyanate, isocyanate, 1,6 hexamethylene diisocyanate, diisocyanate,
polyisocyanate, polyester, polyester resin, polyacrylate, polyacrylate resin, acrylate, and
methacrylate. Other optional substances include, but are not limited to silicas such as colloids
and/or sols. Examples of silicas include, but are not limited to, sodium silicate and/or
borosilicates.

[066] The composition may optionally and additionally include one or more pigments. Non-
limiting examples of pigments include calcium carbonate, kaolin clay, calcined clay, aluminum
trihydrate, titanium dioxide, talc, plastic pigment, ground calcium carbonate, precipitated
calcium carbonate, amorphous silica, modified calcium carbonate, modified calcined clay,
aluminum silicate, zeolite, aluminum oxide, colloidal silica, colloidal alumina slurry, modified
calcium carbonate, modified ground calcium carbonate, modified precipitated calcium carbonate,
or a mixture thereof.

[067] In one embodiment, the modified calcium carbonate is modified ground calcium
carbonate, modified precipitated calcium carbonate, or a mixture thereof. Here, the term,
“modified” is sometimes referred to as “structured”. These types of pigments are known to those
skilled in the papermaking art.

[068] Once prepared, the fluff pulp mixture may be formed into a single or multi-ply web on a
papermaking machine such as a Fourdrinier machine or any other suitable papermaking machine
known in the art. The basic methodologies involved in making fluff pulp sheets on various
papermaking machine configurations are well known to those of ordinary skill in the art and
accordingly will not be described in detail herein. In one embodiment, the fluff pulp mixture or
fluff pulp fibers may have the form of a relatively low consistency aqueous slurry of the pulp
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fibers optionally together with one or more additives. In one embodiment, the fluff pulp mixture
or fluff pulp fibers slurry is ¢jected from a head box onto a table, ¢.g., a porous endless moving
forming sheet or wire, where the liquid, ¢.g., water, is gradually drained through small openings
in the wire, optionally with the aid of one or more suction boxes, until a mat of pulp fibers and
optionally the other materials is formed on the wire. The cationic dye and debonder surfactant
are applied to the web, for example, by spraying. Alternatively, the debonder surfactant is added
first, either at the head box or by spraying, in either case upstream or prior to contacting the web
with the cationic dye. In one embodiment, the debonder surfactant is applied by spraying it
from, for example, a formation shower at any point along the table. In one embodiment, the still-
wet web is transferred from the wire to a wet press where more fiber-to-fiber consolidation
occurs and the moisture is further decreased. In one embodiment, the web is then passed to a
dryer section to remove a portion, most of or all of the retained moisture and further consolidate
the fibers in the web. After drying, the web or fluff pulp sheet may be further treated with one or
more of the same or different debonder surfactant, or any combination thereof with a formation
shower, spray boom, or the like. If desired, after the dried web or fluff pulp sheet exits the last
drying section, additional debonder surfactant may be applied to the dried web or fluff pulp
sheet.

[069] The precise location where the respective compositions are contacted, applied, or the like
is may depend on the specific equipment involved, the exact process conditions being used and
the like. These are easily determined given the teachings herein combined with the knowledge of
one of ordinary skill in the papermaking art.

[070] Inone embodiment, the cationic dye is contacted with the composition at a first pH in
order to at least partially solublize the cationic dye.

[071] In one embodiment, the cationic dye is added to the stock before the web is formed and
spraying on the debonder surfactant. In another embodiment, the debonder surfactant and alum
are present in the stock, the web is formed, and then additional debonder surfactant is applied.
[072] In one embodiment, the fluff pulp sheet does not contain starch.

[073] In one embodiment, one or more than one cationic dyes are used.
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[074] In one embodiment, the cationic dye may be added to the pulp sheet after forming, i.c.,
after the headbox. Even if the resulting pulp sheet is not evenly colored when produced, the
airlaid product has a very consistent color to the human eye.

[075] Without wishing to be bound by theory, it is possible that the debonder surfactant “pulls”
the cationic dye through the fluff pulp sheet with the result is that all of the fibers, and not just
the surface fibers, are dyed. This is both unexpected and surprising because cationic dyes
typically have a very high affinity for cellulosic fibers and tend not to disperse through a
cellulosic fibrous sheet.

[076] The cationic dye and debonder surfactant may be suitably applied at the size press,
sprayed on a table, on a fluff machine, in the dryer, with a size press spray boom, or to a dried
sheet.

[077] Inone embodiment, the cationic dye and debonder surfactant are applied at a size press.
In another embodiment, the cationic dye and debonder surfactant are sprayed onto the web on a
table of a papermaking machine before the press section but after the dandy roll. In another
embodiment, the cationic dye and debonder surfactant are applied after the dandy roll.

[078] Inone embodiment, the debonder surfactant is applied before the cationic dye. For
example, the debonder surfactant may be applied at the headbox, or sprayed on after the head
box but before the dandy, or sprayed on after the dandy. In these embodiments, the cationic dye
may be applied after the debonder surfactant is applied, for example, the cationic dye may be
sprayed on after the head box but before the dandy roll, or after the dandy roll. Either or both of
the debonder surfactant and cationic dye may be applied once or more than once. Any
combinations of applications are possible.

[079] In one embodiment, cationic dye is present the finished fluff pulp sheet in an amount of 6
Ibs/ton, and debonder surfactant is present in the finished fluff pulp sheet in an amount of 2
Ibs/ton. Here, the unit “Ibs/ton” is pounds of cationic dye or debonder surfactant per ton of
finished fluff pulp sheet. In one embodiment, cationic dye is present the finished fluff pulp sheet
in a amount of 8 Ibs/ton, and debonder surfactant is present in the finished fluff pulp sheet in an
amount of 2 Ibs/ton.

[080] In one embodiment, a neat mixture of 2 parts EKA Soft F60™ debonder surfactant
(available from AkzoNobel) and 8 parts of Cartasol Blue KRL-NA™ (available from Clariant,
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Charlotte, N.C). cationic dye are sprayed onto cellulosic fluff pulp fibers after the head box but
before the dandy roll. Before spraying, the neat mixture may be diluted as follows: 0.5 gallon
neat mixture diluted with 7 gallons of water. The dilution may occur in the spray boom as
appropriate. The finished fluff pulp sheet contains 2 1bs/ton of debonder surfactant and 8 lbs/ton
of cationic dye.

[081] Inone embodiment, the cationic dye and debonder surfactant are sprayed using a spray
boom after the dandy roll, for example, at location 449, as shown in Figure 3.

[082] In one embodiment, the cationic dye and debonder surfactant are sprayed using a spray
boom at any location after the head box but before the dandy roll, or any of locations 7 to 344, as
shown in Figure 3.

[083] In one embodiment, no debonder surfactant is added at the wet end.

[084] As used throughout, ranges are used as a short hand for describing each and every value
that is within the range, including all subranges therein.

[085] Optionally, the pulp, composition, sheet, fiberized sheet, and/or article may contain
synthetic fibers including but not limited to bicomponent fibers commonly known in the related
technical art.

[086] All other references, as well as their cited references, cited herein are hereby incorporated
by reference with respect to relative portions related to the subject matter of the present invention
and all of its embodiments.

[087] Numerous modifications and variations on the present invention are possible in light of
the above teachings. It is, therefore, to be understood that within the scope of the accompanying

claims, the invention may be practiced otherwise than as specifically described herein.
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WHAT IS CLAIMED IS:

1. A process for making a fluff pulp sheet, comprising:

contacting at least one cationic dye and at least one debonder surfactant with a
composition comprising fluff pulp fibers, to form a fluff pulp mixture;

forming a web from the fluff pulp mixture; and

drying the web, to obtain the fluff pulp sheet.

2. The process of claim 1, wherein the fluff pulp fibers are cellulosic fibers.

3. The process of claim 1, wherein the debonder surfactant is in the form of a
composition further comprising water and optionally one or more pH adjusting agent, whitener,
colorant, pigment, optical brightening agent, wetting agent, binder, bleaching agent, trivalent

cationic metal, alum, other additive, or a combination therecof.

4. The process of claim 1, wherein the debonder surfactant comprises one or more of
linear or branched monoalkyl amine, linear or branched dialkyl amine, linear or branched tertiary
alkyl amine, linear or branched quaternary alkyl amine, ethoxylated alcohol, linear or branched,
saturated or unsaturated hydrocarbon surfactant, fatty acid amide, fatty acid amide quaternary
ammonium salt, dialkyl dimethyl quaternary ammonium salt, dialkylimidazolinium quaternary
ammonium salt, dialkyl ester quaternary ammonium salt, triethanolamine-ditallow fatty acid,
fatty acid ester of ethoxylated primary amine, ethoxylated quaternary ammonium salt, dialkyl
amide of fatty acid, dialkyl amide of fatty acid, cationic surfactant, non-ionic surfactant, C,4-Cg
unsaturated alkyl alcohol ethoxylate, compound having CAS Registry No. 68155-01-1,
compound having CAS Registry No. 26316-40-5, or a combination thereof.

5. The process of claim 1, further comprising fiberizing or shredding the fluff pulp sheet.
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6. The process of claim 1, wherein forming the web comprises one or more of contacting
the fluff pulp mixture with a table in a papermaking machine, removing at least a portion of
water from the fluff pulp mixture with a suction box under a table in a papermaking machine,

heating the fluff pulp mixture, or a combination thereof.

7. The sheet of claim 1, wherein the debonder surfactant is present in an amount of > 1 1b

per ton of the fluff pulp fibers.

8. The sheet of claim 1, wherein the cationic dye is present in an amount of > 1 1b per ton
of fluff pulp fibers.

9. A process for making a fluff pulp sheet, comprising:

contacting at least one debonder surfactant with a composition comprising fluff pulp
fibers, to form a fluff pulp mixture;

forming a web from the fluff pulp mixture;

contacting the web with at least one cationic dye, to obtain a dyed web; and

drying the dyed web, to obtain the fluff pulp sheet.
10. The process of claim 9, wherein contacting the web with the cationic dye comprises
spraying the cationic dye onto the web, coating the cationic dye onto the web, immersing the

web in the cationic dye, or a combination thereof.

11. The process of claim 9, wherein contacting the web with the cationic dye comprises

spraying the cationic dye onto the web.

12. The process of claim 9, wherein the fluff pulp fibers are cellulosic fibers.

13. The process of claim 9, wherein forming the web comprises one or more of

contacting the fluff pulp mixture with a table in a papermaking machine, removing at least a
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portion of water from the fluff pulp mixture with a suction box under a table in a papermaking

machine, heating the fluff pulp mixture, or a combination thereof.

14. The process of claim 9, wherein the debonder surfactant is in the form of a
composition further comprising water and optionally one or more pH adjusting agent, whitener,
colorant, pigment, optical brightening agent, wetting agent, binder, bleaching agent, trivalent

cationic metal, alum, other additive, or a combination therecof.

15. The process of claim 9, wherein the debonder surfactant comprises one or more of
linear or branched monoalkyl amine, linear or branched dialkyl amine, linear or branched tertiary
alkyl amine, linear or branched quaternary alkyl amine, ethoxylated alcohol, linear or branched,
saturated or unsaturated hydrocarbon surfactant, fatty acid amide, fatty acid amide quaternary
ammonium salt, dialkyl dimethyl quaternary ammonium salt, dialkylimidazolinium quaternary
ammonium salt, dialkyl ester quaternary ammonium salt, triethanolamine-ditallow fatty acid,
fatty acid ester of ethoxylated primary amine, ethoxylated quaternary ammonium salt, dialkyl
amide of fatty acid, dialkyl amide of fatty acid, cationic surfactant, non-ionic surfactant, C;s-Cis
unsaturated alkyl alcohol ethoxylate, compound having CAS Registry No. 68155-01-1,
compound having CAS Registry No. 26316-40-5, or a combination thereof.

16. The process of claim 9, further comprising fiberizing or shredding the fluff pulp

sheet.

17. The process of claim 9, wherein forming the web comprises one or more of
contacting the fluff pulp mixture with a table in a papermaking machine, removing at least a
portion of water from the fluff pulp mixture with a suction box under a table in a papermaking

machine, heating the fluff pulp mixture, or a combination thereof.

18. The sheet of claim 9, wherein the debonder surfactant is present in an amount of > 1

Ib per ton of the fluff pulp fibers.
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19. The sheet of claim 9, wherein the cationic dye is present in an amount of > 1 Ib per

ton of fluff pulp fibers.

20. A process for making a fluff pulp sheet, comprising:

forming a web comprising fluff pulp fibers;

contacting the web with at least one cationic dye and at least one debonder surfactant, to
obtain a dyed web; and

drying the dyed web, to obtain the fluff pulp sheet.

21. The process of claim 20, wherein contacting the web with the cationic dye comprises
spraying a composition comprising the cationic dye and the debonder surfactant onto the web,
coating a composition comprising the cationic dye and the debonder surfactant onto the web,
immersing the web in a composition comprising the cationic dye and the debonder surfactant, or

a combination thereof.

22. The process of claim 20, wherein the contacting comprises contacting the web with a

composition comprising the cationic dye and the debonder surfactant.

23. The process of claim 20, wherein the contacting comprises contacting the web with

the debonder surfactant prior to contacting the web with the cationic dye.

24. The process of claim 20, wherein the contacting comprises spraying the web with the

debonder surfactant.

25. The process of claim 20, wherein the contacting comprises spraying the web with the

cationic dye.

26. The process of claim 20, wherein the fluff pulp fibers are cellulosic fibers.
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27. The process of claim 20, wherein forming the web comprises one or more of
contacting the fluff pulp fibers with a table in a papermaking machine, removing at least a
portion of water from the fluff pulp fibers with a suction box under a table in a papermaking

machine, heating the fluff pulp fibers, or a combination thereof.

28. The process of claim 20, wherein the debonder surfactant is in the form of a
composition further comprising water and optionally one or more pH adjusting agent, whitener,
colorant, pigment, optical brightening agent, wetting agent, binder, bleaching agent, trivalent

cationic metal, alum, other additive, or a combination therecof.

29. The process of claim 20, wherein the debonder surfactant comprises one or more of
linear or branched monoalkyl amine, linear or branched dialkyl amine, linear or branched tertiary
alkyl amine, linear or branched quaternary alkyl amine, ethoxylated alcohol, linear or branched,
saturated or unsaturated hydrocarbon surfactant, fatty acid amide, fatty acid amide quaternary
ammonium salt, dialkyl dimethyl quaternary ammonium salt, dialkylimidazolinium quaternary
ammonium salt, dialkyl ester quaternary ammonium salt, triethanolamine-ditallow fatty acid,
fatty acid ester of ethoxylated primary amine, ethoxylated quaternary ammonium salt, dialkyl
amide of fatty acid, dialkyl amide of fatty acid, cationic surfactant, non-ionic surfactant, C,5-Cg
unsaturated alkyl alcohol ethoxylate, compound having CAS Registry No. 68155-01-1,
compound having CAS Registry No. 26316-40-5, or a combination thereof.

30. The process of claim 20, further comprising fiberizing or shredding the fluff pulp

sheet.

31. The process of claim 20, wherein forming the web comprises one or more of
contacting the fluff pulp mixture with a table in a papermaking machine, removing at least a
portion of water from the fluff pulp mixture with a suction box under a table in a papermaking

machine, heating the fluff pulp mixture, or a combination thereof.
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32. The sheet of claim 20, wherein the debonder surfactant is present in an amount of > 1

Ib per ton of the fluff pulp fibers.

33. The sheet of claim 20, wherein the cationic dye is present in an amount of > 1 Ib per

ton of fluff pulp fibers.

34. A fluff pulp sheet made by the process of any of the preceding claims.

35. A fluff pulp sheet, comprising:
a web comprising fluff pulp fibers;
at least one cationic dye; and

at least one debonder surfactant.

36. A fiberized sheet, comprising:

a fiberized fluff pulp sheet, the fluff pulp sheet comprising:
a web comprising fluff pulp fibers;
at least one cationic dye; and

at least one debonder surfactant.

37. An adsorbent product, paper product, personal care product, medical product,
insulating product, construction product, structural material, cement, food product, veterinary
product, packaging product, diaper, tampon, sanitary napkin, gauze, bandage, fire retardant, or a

combination thereof, comprising the sheet of claim 35 or a fiberized sheet thereof.
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Figure 2
Clariant - Cartasol Blue KRL-NA liq
395 D65/10 420C/2

D65

Dye #/t L* a* b* L* a* b* ISO Brightness | Brightness
6.6 66.31 -2.64 -17.29 65.48 1.59 -18.93 50.79 50.81
7.6 65.3 -2.58 -17.62 64.46 1.76 -19.3 49.47 49.51
8.9 63.46 -2.54 -18.26 62.59 1.97 -19.99 47.15 47.18
10.6 61.98 -2.36 -18.74 61.09 2.31 -20.54 45.29 45.32
13.3 59.84 -2.19 -19.45 58.92 2.73 -21.36 42.7 42.73
17.7 55.72 -1.83 -20.39 54.73 3.33 -22.35 37.67 37.69
26.6 50.76 -1.5 -21.53 49.72 4.04 -23.64 32.16 32.18
53.2 38.58 0.46 -20.49 37.62 5.98 -22.68 19.79 19.8
Pulp 96.34 -0.45 5.96 96.49 -1.04 5.91 83.55 83.68
Coater trial 71.55 -35 -15.36 70.8 0.2 -16.81 57.92 57.96
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EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT
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Y EP 0 132 128 Al (PROCTER & GAMBLE [US]) 1-37
23 January 1985 (1985-01-23)
the whole document

X WO 89/02952 Al (NORRLANDS SKOGSAEGARES 1-37
CELLULO [SE]; SWEDISH MATCH AB [SE];
HOLMENS BR) 6 April 1989 (1989-04-06)
Y page 3, line 23 - page 6, line 7; claims 1-37

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . .

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international "X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to

"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
“f:"f.h 18 °'tetg to QStaI?I'ISh the publlcatlon_fgia;e of another "Y" document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but inthe art.
later than the priority date claimed "&" document member of the same patent family
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