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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an improved process for the production of cellulose pulps with increased quality
andapplicability of saidpulps, especially their physical resistancepropertiesanddegreeof resistance todrainage, through
an enzymatic treatment step comprised in the production process of said cellulose pulp, concomitantly with the polymer
dosage based on carbohydrates.

BACKGROUND OF THE INVENTION

[0002] The quality and final characteristics of a paper are directly associated with the type of cellulose fiber used in its
composition. In recent years, several studies havebeen carried out to relate the impact of changes in the characteristics of
cellulose fibers on the physical-mechanical properties of paper. Among these characteristics of the cellulose fibers, their
flexibility and their number of carboxylic groups are considered important for the development of paper with physical
resistance, without compromising its structure.
[0003] Besides the concern with fiber quality and the improvement of its characteristics, the paper and pulp industry
faces constant challenges to solve the problems related to the high consumption of industrial water in its processes,which
results in high energy consumption.
[0004] Theenzymatic treatments described in theprior artwere introduced in the cellulose fiber production process asa
solution to promote the reduction of the consumption of the chemicals employed in the process through their action, and
with that, also to improve the characteristics of the effluent generated by the process. Another result of the enzymes
dosage in the process is the reduction of energy expenditure.
[0005] As for the physical strength properties of cellulose fibers, it can be stated that they are related to the amount of
carboxylic groups present and to the flexibility of the fibers.
[0006] The greater the amount of carboxylic groups present in the fibers, and themore flexible these fibers, the greater
physical strength, that is, traction will be imparted to the paper produced therefrom.
[0007] This is due to the increase in theareaof contact between the fiberswith these characteristics,which thenenables
a growth in the number of bonds between said fibers. In addition, the increase of carboxylic groups or ligands allows the
formation of greater number of hydrogen bonds.
[0008] Some prior art documents also mention the differentiation of the physical properties of fibers and paper by the
application of enzymes in the production process. However, according to the already described in the state of the art,
increasing the physical strength of the pulp, via the use of enzymes, often compromises its drainage. Or even, when there
is an improvement in the drainage capacity of the fiber, there is a worsening in its physical resistance.
[0009] Document WO2003/021033 describes a process for producing tissue paper in a machine, where the paper
product contains cellulose fibers. An enzymatic treatment is carried out on the cellulose fibers in order to increase the
number of reactive aldehyde groups on the surface of said fibers. The treatment disclosed in said document consists of
mixing an aqueous suspension of cellulose fibers with one or more hydrolytic enzymes, optionally in the presence of
surfactants, other non-cellulase/hemicellulase enzymes or non-hydrolytic chemical reagents wherein the aldehyde
groups are formed in the the surface of the fibers or in their proximity. The use of these hydrolytic enzymes, in particular
cellulases, is responsible for the degradation of the fibrous cell wall, impairing the tensile properties of the paper.
[0010] Gonzales et al. (2013) describes a process of pulp enzymatic treatment combined with the addition of
nanofibrillated celluloses (NFC) which results in the improvement of the physical and mechanical properties of a pulp
suspension used in papermaking. However, the results of the study showed that there was no increase in fiber drainage.
[0011] Pommieret al. (1989) describes theenzymatic actionon cellulosepulp as a "peelingeffect" and suggests that the
enzymes defibrillate the cellulose fibers by removing molecules with high affinity for water, but with a small contribution to
the overall hydrogen bonding potential of the fibers. This reduction in pulp-water interactions allows a greater drainage of
the pulp. However, it leads to a reduction in the strength and length of the fiber, in addition to an excessive production of
fines. As a consequence, paper strength is dramatically affected.
[0012] Document WO00/68500 is related to a process for producing paper materials such as paper, liberboard or
corrugated linerboard with improved wet strength.
Document WO03/048449 refers to methods of presence of the bleaching pulp that combine xylanase enzymes with
hydrogen peroxide, peracids, or a combination thereof, wherein the hydrogen peroxide and peracids do not destroy the
activity of the xylanase.
[0013] DocumentWO94/20672 is related to amethod for the bleaching of hardwood and softwood pulpwithout chlorine
or chlorine derivatives that provides a pulp with high brightness, good physical strength and a low degree of brightness
reversion.
[0014] DocumentWO2013/090272 refers tomethods for reducing the effects of wetlapping, drying, and hornification of
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pulp fibers and, consequently, increasing the pulp drainage and strength properties in the final pulp or paper product.
[0015] While performing an enzymatic treatment step in the cellulose refining process is known from the prior art, it is
imperative to develop a process in which the application of the enzyme results in an increase in the surface area of the
cellulose fiber without compromising the physical properties of the treated fiber, and in which the obtained cellulose pulp
exhibitsgreaterphysical - tractionand tear - resistanceandat least themaintenanceof its degreeof resistance todrainage.

SUMMARY OF THE INVENTION

[0016] The present invention aims to provide cellulose pulps with improved surface properties, these properties being
also observed on paper produced from said cellulose pulp.
[0017] A first embodiment of the present invention relates to a process for producing cellulose pulp from cellulosic
feedstock by dosing enzymes at certain concentrations and process step.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Figure 1 - showsa simplified flowchart showing the enzymatic treatment step concomitantlywith carbohydrate-based
polymer dosage according to a preferred embodiment of the invention.
Figure 2 - shows a graph illustrating an increase in the surface area of the fiber with the enzyme dosage.
Figure 3 - shows graphs with assay data confirming that the enzymatic treatment can alter the reactivity of the fibers
surface, evaluated through the zeta potential.
Figure 4 - showsagraph illustrating the increase in the tensile index of the pulp of the present invention comparedwith
the reference pulp.
Figure5 - showsagraph illustrating the increase in the tear indexof thepulpof thepresent inventioncomparedwith the
reference pulp.
Figure 6 - shows a graph illustrating a comparison between the degree of drainability of the pulp of the present
invention and that of the reference pulp.
Figure 7 - shows a graph demonstrating that paper produced from the pulp of the present invention reproduces the
tensile gains that the pulp of the present invention exhibits.
Figure 8 - shows the pilot paper production machine.

DETAILED DESCRIPTION OF THE INVENTION

[0019] The present invention relates to a process for the production of cellulose pulp with increased quality and
applicability of said pulps, especially their physical resistance properties, at least the maintenance of their degree of
resistance to drainage, through an enzymatic treatment step, concomitantly with the dosage of a carbohydrate-based
polymer comprised in the production process of said cellulose pulp.
[0020] Thecarbohydrate-based polymermaybe selected from the group consisting of: starch, carboxymethylcellulose,
guar gum, among others.
[0021] The enzymatic treatment comprises the use of enzyme or mixture of hydrolytic enzymes (EZ), known to one
skilled in the art and commercially available, and which may be selected from the group consisting of: α-amilase,2 β-
amilase, glucan 1,4-α-glucosidase, cellulase, endo‑1,3(4)-β-glucanase, inulinase, endo‑1,4-β-xylanase, oligo‑1,6-glu-
cosidase, dextranase, chitinase, polygalacturonase, lisozime, exo-α-sialidase, α-glucosidase, β-glucosidase. α-galac-
tosidase, β-galactosidase, α-mannosidase, β-mannosidase, β-fructofuranosidase, α,α-trehalase, β-glucuronidase,
endo‑1,3-β-xilanase, amilo‑1,6-glucosidase, hialuronoglucosaminidase, hialuronoglucuronidase, xilan 1,4-β-xilosidase,
β-D-fucosidase, glucan endo‑1,3-β-D-glucosidase, α-L-rhamnosidase, pululanase, GDP-glucosidase, β-L-rhamnosi-
dase, fucoidanase, glucosilceramidase, galactosilceramidase, galactosilgalactosilglucosilceramidase, sucrose α-glu-
cosidase, α-N-acetilgalactosaminidase, α-N-acetilglucosaminidase.
[0022] The performance of the enzyme or enzymemixture (EZ) available in themarket occurs in the surface area of the
cellulose fiber, potentiating the adsorption capacity of the fiber modifying chemicals during the pulp production process.
[0023] However, the dosage of enzymes in excessive concentrations may cause them to act more deeply in the fibers,
which could significantly alter their physical resistance and their degree of resistance to drainage and even degrade the
walls of said fibers fibers.
[0024] The inventors have found increasedphysical strength and, surprisingly, at least themaintenanceof thedegree of
drainability of the cellulose pulp obtained by the process described herein, by defining specific enzyme levels to be dosed
together with the carbohydrate-based polymer, in the step after bleaching of the pulp and before drying of said pulp.
[0025] Figure 1 shows the steps of the process of the present invention. The process for producing the cellulose pulp
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comprises the steps of:

a) treating the cellulosic feedstock through the chemical or semi-chemical pulpingprocess to producebrowncellulose
pulp (BP);
b) bleaching the brown cellulose pulp through the bleaching sequence to obtain the white pulp;
c) adding the carbohydrate-based polymer (B), wherein the dosage of said polymer ranges from 2 to 12 kg/ton of
cellulose pulp;
c) adding the enzyme or enzymemixture to thewhite slurry pulp already dopedwith the carbohydrate-based polymer
(B), wherein the addition of the enzyme (E) or enzyme mixture takes place according to the following conditions:

i. reaction temperature between 40 and 90°C;
ii. reaction pHbetween 3.0 and 9.0 using a strong base or a strong acid for pHadjustment, controlled bymeans of
pH measurement;
iii. reaction time between 10 and 300 minutes;
iv. enzyme amount between 10 g of EZ and 200 g of EZ per ton of cellulose;

e) conveying the doped white slurry pulp to and through the reaction tower before the drying machine (TMCB); and
f) drying (S) the doped white slurry pulp to obtain the cellulose pulp (CL).

[0026] Figure 2 shows that the dosage of 50, 100 or 200 g/ton of enzyme causes an increase in the fiber surface area
when comparedwith a reference sample. The reference sample is awhite slurry pulp that has not beendoped, that is, it did
not receive a dosage of the carbohydrate-based polymer and enzyme or mixture of enzymes.
[0027] The enzymatic treatment applied under controlled conditions of the kinetic variables of the reactions involved,
namely temperature, pH and time, leads to a greater efficiency of the treatment and with that, an enzyme dosage more
optimized for the production process of cellulose pulp.
[0028] Figure 3 shows the increased reactivity of the fiber produced by the process of the present invention. The
reactivity is represented by the zeta potential.
[0029] Figures 4 and 5 demonstrate the physical strength gains of the pulp obtained by the process described in the
present invention when compared to the reference pulp. Furthermore, Figure 6 proves the maintenance of the degree of
resistance to drainage of the pulp of the present invention in comparison with the reference pulp.
[0030] The paper obtained from the pulp of the present invention reproduces these gains in physical resistance as
shown in Figure 7.
[0031] Furthermore, since the dosage of the enzyme or commercial enzymemixture takes place prior to the drying step
of thewhite slurry pulp, said enzymeor enzymemixture undergoes denaturation during said drying step,which results in a
cellulose pulp (CL) without residues of enzyme or enzyme mixtures, as proved by the performance of the ELISA assay.
[0032] In apreferredembodiment of thepresent invention, the cellulosepulpproductionprocess comprises thestepsof:

a) treating the cellulosic feedstock through the chemical pulping process, chemical pulping being preferably a Kraft
process, to produce brown cellulose pulp (BP);
b) bleaching the brown cellulose pulp through a bleaching sequence comprising treatment with hot chlorine dioxide
(DHT), followed by treatment with soda and peroxide (OPE), followed by treatment with chlorine dioxide (D1);
c) adding the carbohydrate-based polymer (B), wherein the dosage of said polymer ranges from 2 to 12 kg/ton of
cellulose pulp, adding preferably between 3 and 10 Kg of polymer/ton of cellulose pulp;
d) adding the enzyme or enzymemixture to thewhite slurry pulp already dopedwith the carbohydrate-based polymer
(B), wherein the addition of the enzyme (E) or enzyme mixture takes place according to the following conditions:

i. reaction temperature between 50 and 80°C;
ii. reaction pH between 3.5 and 8.0, using either sodium hydroxide or sulfuric acid for pH adjustment;
iii. reaction time between 30 and 120 minutes;
iv. enzyme amount between 20 g of EZ and 100 g of EZ per ton of cellulose;

e) conveying the added white slurry pulp to and through the reaction tower before the drying machine (TMCB); and
f) drying (S) the doped white slurry pulp to obtain the cellulose pulp (CL).

[0033] In another preferred embodiment of the present invention, the cellulose pulp production process can be
described as:

a) treating the cellulosic feedstock through the chemical pulping process,wherein the chemical pulping is preferably a

4

EP 3 399 100 B1

5

10

15

20

25

30

35

40

45

50

55



Kraft process, to produce brown cellulose pulp (BP);
b) bleaching the brown cellulose pulp through a bleaching sequence comprising treatment with hot chlorine dioxide
(DHT), followed by treatment with soda and peroxide (OPE), followed by treatment with chlorine dioxide (D1);
c) adding the enzyme or enzyme mixture to the white slurry pulp, wherein the addition of the enzyme (E) or enzyme
mixture takes place according to the following conditions:

i. reaction temperature between 50 and 80°C;
ii. reaction pH between 3.5 and 8.0, using either sodium hydroxide or sulfuric acid for the adjustment;
iii. reaction time between 30 and 120 minutes;
iv. enzyme amount between 20 g of EZ and 100 g of EZ per ton of cellulose;

d) adding the carbohydrate-based polymer (B), wherein the dosage of said polymer ranges from 2 to 12 kg/ton of
cellulose pulp, dosing preferably between 3 and 10 kg of polymer/ton of cellulose pulp;
e) conveying the doped white slurry pulp to and through the reaction tower before the drying machine (TMCB); and
f) drying (S) the doped white slurry pulp to obtain the cellulose pulp (CL).

[0034] Thechemical pulpingprocess,morespecifically theKraft pulpingprocess, asalreadydescribed in thestateof the
art, comprises treating the fibers of vegetable origin, including the following steps:

a) digestion - where vegetable fibers are boiled together with sodium hydroxide and sodium sulphide to separate the
brown cellulose pulp (BP) from the lignin;
b) separation of the black liquor from the cellulose - the black liquor must be separated from the brown cellulose pulp
(BP);
c) recovery boiler - the black liquor is treated until it can be burned in the recovery boiler to generate energy;
d) closing the circuit by recovering sodium hydroxide, sodium sulphide and water;
e) transformation of the brown cellulose pulp (BP) into bleached cellulose (CL); said transformation comprising:

i) washing the cellulose pulp with water to remove residual black liquor;
ii) pre-bleaching;
iii) bleaching;
iv) cellulose (CL) drying.

[0035] In other embodiments of the present invention, the step (b) of bleaching a brown cellulose pulp (BC) from the
pulping process of the cellulose pulp of the present invention may be selected from the group consisting of:

1) treatment with hot dioxide (DOHOT), followed by oxidative peroxide extraction (OPE), followed by final treatment
with dioxide (D) - elemental chlorine-free product (ECF);
2) acidification stage with sulfuric or hydrochloric acid (A), DO (not-hot dioxide treatment), followed by oxidative
peroxide extraction (OPE), followed by another dioxide treatment (D1), followed by peroxide extraction (pE), followed
by another dioxide treatment (D2) - elemental chlorine-free product (ECF);
3) hot dioxide treatment (HOTDo), followedbyoxidativeperoxideextraction (OPE), followedby treatmentwithdioxide
with soda neutralization, and another dioxide treatment stage (DnD) - elemental chlorine-free product (ECF);
4) a stage of delignification (O) followed by the conveyance of pulp to and into an acid tower, washing, use of ozone
with extraction (AZe), followed by another washing, then dioxide treatment (d) and addition of peroxide (P) - element
chlorine-free product (ECF);
5) a delignification stage (O), followedby acidification (aZe) for 15minutes, followedby ozoneapplication, followedby
extraction, thenwashingwithwater, dioxide treatment (D),washingagain, peroxideaddition (P), followedbywashing,
and finally drying - elemental chlorine-free product (ECF);
6) a delignification stage (O), followed by an acidification stagewith sulfuric or hydrochloric acid (A) followed by ozone
extraction (Ze), followed by peroxide addition (P) followed by a further peroxide addition (P) - elemental chlorine-free
product and chlorine-based compounds (TCF) ;
7) a delignification stage (O), using ozone extraction (aZe), followed by peroxide addition (P) followed by a further
peroxide addition (P) - elemental chlorine-free product and chlorine-based compounds (TCF);
8) delignification (OO)with oxygen to lower theKappanumber by 35%, acidification stagewith sulfuric or hydrochloric
acid, and hot dioxide treatment (HOTDo), followed by oxidative peroxide extraction (OPE), followed by dioxide
treatment (D), and final peroxide addition (P) - elemental chlorine-free product (ECF).

[0036] In the last bleaching stage, the carbohydrate-based polymer and commercial enzyme or enzyme mixture are
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dosed,whichare thenconveyed toand throughahomogenizationdevice,whichensures thegreatest contact between the
products dosed and the fiber. Then, this mixture is transferred to a mixing pump where effective mixing of the additives
takes places. Thereafter, the carbohydrate-based polymer-doped pulp and commercial enzyme or enzyme mixture is
pumped into a reaction tower, where the mixture remains for 10 to 300 minutes, preferably for 30 to 120 minutes, at a
temperature between 40 and 90°C, preferably between 50 and 80°C, and pH ranging from 3.0 to 9.0, preferably ranging
from 3.5 to 8.0, using sodium hydroxide or sulfuric acid for pH adjustment, in order to complete the reaction.
[0037] Theobtainedpulp is thendilutedandpumped into thedryingstep.Then, thecellulosepulp (CL) is obtained for the
paper market.
[0038] The inventors have further found that, contrary to the teachings of the state of the art, the process described
herein results in a cellulose pulp (CL) with higher physical strength, that is, to tear and traction, and also with at least the
maintenance degree of resistance to drainage, as shown in Figures 4 to 6.
[0039] According to a preferred embodiment of the present invention, the enzymatic treatment is carried out by the
action of hydrolytic enzymes, for example, cellulases, ormixture of cellulaseswith other enzymes available on themarket
with fillers ranging from 20 to 100 grams of enzyme per ton of cellulose.
[0040] Said enzymatic treatment (E) is conducted in a step subsequent to the bleaching process of the pulp obtained by
the chemical pulping process, and prior to the drying step (D) of the pulp so that it is then used in papermaking.
[0041] Preferably, theenzymatic treatment hasa retention time in the rangeof 30 to120minutes, a pH in the rangeof 3.5
to 8.0, a temperature in the range of 50 to 80°C, preferably when the hydrolytic enzyme is a cellulase.
[0042] The fibers used in the process of the present inventionmay be so-called vegetable fibers, preferably short fibers,
more preferably eucalyptus fibers.
[0043] The cellulose pulp of the present invention, obtained by a process including an enzymatic treatment step,
concurrently dosing a carbohydrate-based polymer, surprisingly presents an increased surface area of the cellulose fiber
without compromising the physical properties of the treated fiber, and also ensuring that the obtained cellulose pulp
exhibits greater physical resistance - to traction and tear - and at least maintain its degree of resistance to drainage.

EXAMPLES

[0044] The following examples will better illustrate the present invention and the particular conditions and parameters
described represent preferred but not limiting embodiments of the present invention.

EXAMPLE 1: POLYMER PRODUCTION PROCESS - ADDITION OF POLYMER FOLLOWED BY ENZYME ADDI-
TION

[0045] ForaKraft pulpingprocess, thecarbohydrate-basedpolymer, but specifically starch,wasused in adosageof 3 to
10 kg/ton of cellulose pulp from short fibers. Thereafter, 30 to 50 g of EZ per ton of cellulose were added, wherein the
reaction conditions are as follows: temperature from 50 to 90°C, pH 3.0 to 8.0, over a period from 60 to 240 minutes. The
used bleaching sequence was an ECF sequence.

EXAMPLE 2: POLYMER PRODUCTION PROCESS - ADDITION OF ENZYME FOLLOWED BY POLYMER ADDI-
TION

[0046] ForaKraft pulpingprocess"30 to50gofEZper tonof cellulosewereadded fromshort fibers,wherein the reaction
conditions are as follows: temperature from 50 to 90°C, pH 3.0 to 9.0, over a period from 60 to 240 minutes. Thereafter, a
carbohydrate-basedpolymer, but specifically starch,wasdosedat adosageof 3 to 10kg/tonneof cellulosepulp. Theused
bleaching sequence was an ECF sequence.

EXAMPLE 3: DESCRIPTION OF THE COMPARATIVE TESTS WITH THE REFERENCES.

[0047] Comparative tests for evaluating the characteristicsof thecellulosepulpobtained from theprocessof thepresent
invention were carried out with the concomitant addition of carbohydrate-based polymer and commercially available
enzyme or enzyme mixture.
[0048] In the laboratory tests, theequipment usedwasacellulosebleach reactorwithacapacityof 300gofdryfibersand
total automatic control of the process conditions, whichwere adjusted to: temperature of 50°C, pHof 7.0 and reaction time
of 120minutes. The amount of enzyme or enzymemixture used ranged from0 (Reference) to 50 to 200 g/tsa (Samples A,
B, C and D).
[0049] The results of the laboratory tests are described in Table 1.
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TABLE 1:

Sample Enzyme amount Tear Index (Nm2 /kg) Tensile Index (Nm/g)

Reference 0 5.9 34.9

Sample A 50 g/tsa 7.7 52.2

Sample B 100 g/tsa 7.0 53.2

Sample C 150 g/tsa 6.3 55.8

Sample D 200 g/tsa 5.7 55.1

[0050] As can be evidenced by the above results, there was an improvement in the rates of tear and traction of the
obtained pulp.
[0051] The comparative tests were followed by tests on larger scale, when the reactor having a dry pulp capacity of 100
kg and having automatic control of the process variables was used. The variables weremaintained: temperature of 50°C,
pH of 7.0 and reaction time of 120 minutes. The amount of enzyme or enzyme mixture used was 50 g/t.
[0052] Again, it was possible to verify that, in comparison to the reference, the pulp of the present invention showed
improved physical strength without compromising its degree of resistance to drainage. The results are described in Table
2.

TABLE 2

Sample Drainability (°SR) Tear Index (Nm2 /kg) Tensile Index (Nm/g)

Reference 17.5 3.8 23.2

Sample 50 g/tsa 20.0 5.8 30.6

[0053] Also, tests on an even larger scale were carried out, and also demonstrated the improvement in the physical
resistance of the obtained pulp, maintaining the degree of resistance to drainage. The amount of enzyme or mixture of
enzymes used was 30 g/tsa and 50 g/t.
[0054] The results are shown in table 3 below.

TABLE 3

Sample Drainability (°SR) Tear Index (Nm2 /kg) Tensile Index (Nm/g)

Reference A 23.5 3.1 22.4

Reference B 21.0 3.4 22.7

Batch 1 21.0 5.2 27.2

Batch 2 21.0 6.5 27.4

Batch 3 22.0 4.5 27.5

Batch 4 21.0 5.5 27.7

Batch 5 21.0 5.3 27.3

[0055] The data are graphically represented in Figures 4, 5 and 6.
[0056] The reproducibility of the improved physical strength characteristics of the pulp of the present invention has
therefore been observed from the laboratory scale to larger scales.

EXAMPLE 4:A PAPER MANUFACTURING PROCESS USING THE PULP OF THIS INVENTION

[0057] The capability of the pulp of the present invention was evaluated in a tissue pilot machine.
[0058] The preparation of the slurry was carried out in batch, where 4.2 tons of slurry were prepared.
[0059] After preparation, the slurry was sent for testing in a commercially-available tissue paper machine, as shown in
Figure 8.
[0060] As a result, it was observed that the results of the physical strength on paper reproduced the gains in physical
strength that were observed in the pulp of the present invention. Specifically, the tensile index increased over 50%, as
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shown in Figure 7.
[0061] These improved properties - tear index and tensile index - were transferred to the obtained paper, especially
tissue paper, and writing and printing paper; moreover, the papermaking process from the pulp thus obtained exhibits
productivity gains and resource savings, as it ensures a more efficient drainage/drying, since the degree of resistance to
drainage is maintained.

Claims

1. Process for producing a cellulose pulp from cellulosic feedstock characterized by comprising the steps of:

a) treating the cellulosic feedstock through a chemical or semi-chemical pulping process to produce a brown
cellulose pulp (BP);
b) bleaching the brown cellulose pulp through a bleaching sequence to obtain a white slurry pulp;
c) addingacarbohydrate-basedpolymer (B) to thewhiteslurrypulp,wherein thecarbohydrate-basedpolymer (B)
is selected from the group consisting of starch, carboxymethylcellulose andguar gum, andwherein the dosageof
said polymer ranges from 2 to 12 kg/ton of cellulose pulp;
d)addinganenzymeorenzymemixture to thewhiteslurrypulpwith thecarbohydrate-basedpolymer (B),wherein
the addition of the enzyme (E) or enzyme mixture takes place according to the following conditions:

i. reaction temperature between 40 and 90°C;
ii. reaction pH between 3.0 and 9.0;
iii. reaction time between 10 and 300 minutes;
iv. enzyme amount between 10 g of EZ and 200 g of EZ per ton of cellulose;

e) conveying the white slurry pulp with the carbohydrate-based polymer (B) to and through the reaction tower
before the drying machine (TMCB); and
f) drying (S) the white slurry pulp with the carbohydrate-based polymer (B) to obtain the cellulose pulp (CL).

2. Process according to claim 1, characterized in that the cellulosic feedstock is a vegetable fiber.

3. Process according to claim 2, characterized in that the vegetable fiber is a short fiber, more preferably, a eucalyptus
fiber.

4. Process according to claims 1 to 3, characterized in that the pulping process is a Kraft process.

5. Process according to claims 1 to 4, characterized in that bleaching comprises using an ECF or TCF bleaching
sequence.

6. Process according to claims 1 to 5, characterized in that the addition of the enzyme (E) or enzyme mixture takes
place according to the following conditions:

i. reaction temperature between 50 and 80°C;
ii. reaction pH between 3.5 and 8.0;
iii. reaction time between 30 and 120 minutes;
iv. enzyme amount between 20 g of EZ and 100 g of EZ per ton of cellulose.

7. Process for producing a cellulose pulp from cellulosic feedstock characterized by comprising the steps of and in that
order:

a) treating the cellulosic feedstock through a chemical or semi-chemical pulping process to produce a brown
cellulose pulp (BP);
b) bleaching the brown cellulose pulp through a bleaching sequence to obtain a white slurry pulp;
c) addinganenzymeor enzymemixture to thewhite slurry pulp,wherein theadditionof theenzyme (E) or enzyme
mixture takes place according to the following conditions:

i. reaction temperature between 40 and 90°C;
ii. reaction pH between 3.0 and 9.0;
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iii. reaction time between 10 and 300 minutes;
iv. enzyme amount between 10 g of EZ and 200 g of EZ per ton of cellulose;

d) adding the carbohydrate-based polymer (B), wherein the dosage of said polymer ranges from2 to 12 kg/ton of
cellulose pulp, wherein the carbohydrate-based polymer (B) is selected from the group consisting of starch,
carboxymethylcellulose and guar gum;
e) conveying the white slurry pulp with the carbohydrate-based polymer (B) to and through the reaction tower
before the drying machine (TMCB); and
f) drying (S) the white slurry pulp with the carbohydrate-based polymer (B) to obtain the cellulose pulp (CL).

8. Process according to claim 7, characterized in that the vegetable fiber is a short fiber, more preferably a eucalyptus
fiber.

9. Process according to claims 7 to 8, characterized in that the pulping process is a Kraft process.

10. Process according to claims 7 to 9, characterized in that the addition of the enzyme (E) or enzyme mixture takes
place according to the following conditions:

i. reaction temperature between 50 and 80°C;
ii. reaction pH between 3.5 and 8.0;
iii. reaction time between 30 and 120 minutes;
iv. enzyme amount between 20 g of EZ and 100 g of EZ per ton of cellulose.

Patentansprüche

1. Ein Verfahren zur Herstellung einer Zellulosepulpe aus zellulosehaltigem Ausgangsmaterial, dadurch gekenn-
zeichnet, dass es die folgenden Schritte umfasst:

a)Behandeln deszellulosehaltigenAusgangsmaterials durchein chemischesoder halbchemischesAufschluss-
verfahren zur Herstellung eines braunen Zellstoffs (BP);
b) Bleichen der braunen Zellulosepulpe durch eine Bleichsequenz, um eine weiße Suspensionspulpe zu
erhalten;
c) Zugeben eines Polymers auf Kohlenhydratbasis (B) zu derweißenSuspensionspulpe, wobei dasPolymer auf
Kohlenhydratbasis (B) aus der Gruppe ausgewählt ist, die aus Stärke, Carboxymethylcellulose undGuargummi
besteht, und wobei die Dosierung des Polymers im Bereich von 2 bis 12 kg/Tonne Cellulosepulpe liegt;
d) Zugeben eines Enzyms oder einer Enzymmischung zu der weißen Suspensionspulpe mit dem Polymer auf
Kohlenhydratbasis (B), wobei die Zugabe des Enzyms (E) oder der Enzymmischung gemäß den folgenden
Bedingungen erfolgt:

i. einer Reaktionstemperatur zwischen 40 und 90 °C;
ii. einem Reaktions-pH-Wert zwischen 3,0 und 9,0;
iii. einer Reaktionszeit zwischen 10 und 300 Minuten;
iv. einer Enzymmenge zwischen 10 g EZ und 200 g EZ pro Tonne Zellulose;

e) Fördern der weißen Suspensionspulpe mit dem Polymer auf Kohlenhydratbasis (B) zu und durch den
Reaktionsturm vor der Trocknungsmaschine (TMCB); und
f) Trocknen (S) der weißen Suspensionspulpe mit dem Polymer auf Kohlenhydratbasis (B), um die Zellulose-
pulpe (CL) zu erhalten.

2. Das Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das zellulosehaltige Ausgangsmaterial eine
Pflanzenfaser ist.

3. Das Verfahren nach Anspruch 2, dadurch gekennzeichnet, dass die pflanzliche Faser eine Kurzfaser, vorzugs-
weise eine Eukalyptusfaser, ist.

4. Das Verfahren nach einem der Ansprüche 1 bis 3, dadurch gekennzeichnet, dass das Aufschlussverfahren ein
Kraftverfahren ist.
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5. Das Verfahren nach einem der Ansprüche 1 bis 4, dadurch gekennzeichnet, dass das Bleichen unter Verwendung
einer ECF‑ oder TCF-Bleichsequenz erfolgt.

6. DasVerfahren nach einemder Ansprüche 1 bis 5,dadurch gekennzeichnet, dass die Zugabe desEnzyms (E) oder
Enzymgemisches unter folgenden Bedingungen erfolgt:

i. einer Reaktionstemperatur zwischen 50 und 80°C;
ii. einem Reaktions-pH-Wert zwischen 3,5 und 8,0;
iii. einer Reaktionszeit zwischen 30 und 120 Minuten;
iv. einer Enzymmenge zwischen 20 g EZ und 100 g EZ pro Tonne Zellulose.

7. Ein Verfahren zur Herstellung eines Zellstoffs aus zellulosehaltigem Ausgangsmaterial, dadurch gekennzeichnet,
dass es die folgenden Schritte in dieser Reihenfolge umfasst:

a)Behandeln deszellulosehaltigenAusgangsmaterials durchein chemischesoder halbchemischesAufschluss-
verfahren zur Herstellung eines braunen Zellstoffs (BP);
b) Bleichen der braunen Zellulosepulpe durch eine Bleichsequenz, um eine weiße Suspensionspulpe zu
erhalten;
c) Zugeben eines Enzyms oder einer Enzymmischung zur weißen Suspensionspulpe, wobei die Zugabe des
Enzyms (E) oder der Enzymmischung gemäß den folgenden Bedingungen erfolgt:

i. einer Reaktionstemperatur zwischen 40 und 90 °C;
ii. einem Reaktions-pH-Wert zwischen 3,0 und 9,0;
iii. einer Reaktionszeit zwischen 10 und 300 Minuten;
iv. einer Enzymmenge zwischen 10 g EZ und 200 g EZ pro Tonne Zellulose;

d) Zugeben desPolymers (B) auf Kohlenhydratbasis, wobei die Dosierung des Polymers imBereich von 2 bis 12
kg/Tonne Zellulosepulpe liegt, wobei das Polymer (B) auf Kohlenhydratbasis aus der Gruppe ausgewählt ist, die
aus Stärke, Carboxymethylcellulose und Guarkernmehl besteht;
e) Fördern der weißen Suspensionspulpe mit dem Polymer auf Kohlenhydratbasis (B) zu und durch den
Reaktionsturm vor der Trocknungsmaschine (TMCB); und
f) Trocknen (S) der weißen Suspensionspulpe mit dem Polymer auf Kohlenhydratbasis (B), um die Zellulose-
pulpe (CL) zu erhalten.

8. Das Verfahren nach Anspruch 7, dadurch gekennzeichnet, dass die pflanzliche Faser eine Kurzfaser, vorzugs-
weise eine Eukalyptusfaser, ist.

9. Das Verfahren nach einem der Ansprüche 7 bis 8, dadurch gekennzeichnet, dass das Aufschlussverfahren ein
Kraftverfahren ist.

10. DasVerfahren nach einemder Ansprüche 7 bis 9,dadurch gekennzeichnet, dass die Zugabe desEnzyms (E) oder
der Enzymmischung unter folgenden Bedingungen erfolgt:

i. einer Reaktionstemperatur zwischen 50 und 80°C;
ii. einem Reaktions-pH-Wert zwischen 3,5 und 8,0;
iii. einer Reaktionszeit zwischen 30 und 120 Minuten;
iv. einer Enzymmenge zwischen 20 g EZ und 100 g EZ pro Tonne Zellulose.

Revendications

1. Un procédé de production d’une pâte de cellulose à partir d’une matière première cellulosique, caractérisé par les
étapes suivantes :

a) traiter la matière première cellulosique par un procédé de réduction en pâte chimique ou semi-chimique pour
produire une pâte brune de cellulose (BP) ;
b) blanchir la pâte de cellulose brune par une séquence de blanchiment pour obtenir une pâte blanche ;
c) ajouter d’un polymère à base d’hydrates de carbone (B) à la pâte blanche, le polymère à base d’hydrates de

10

EP 3 399 100 B1

5

10

15

20

25

30

35

40

45

50

55



carbone (B) étant choisi dans le groupe constitué par l’amidon, la carboxyméthylcelluloseet la gommedeguar, et
le dosage dudit polymère étant compris entre 2 et 12 kg/tonne de pâte de cellulose ;
d) ajouter d’une enzyme ou d’un mélange d’enzymes à la pâte blanche avec le polymère à base d’hydrates de
carbone (B), l’ajout de l’enzyme (E) ou du mélange d’enzymes s’effectuant dans les conditions suivantes :

i. une température de réaction comprise entre 40 et 90 °C ;
ii. un pH de réaction compris entre 3,0 et 9,0 ;
iii. un temps de réaction compris entre 10 et 300 minutes ;
iv. une quantité d’enzymes comprise entre 10 g d’EZ et 200 g d’EZ par tonne de cellulose ;

e) acheminer la pâte blanche avec le polymère à base d’hydrates de carbone (B) vers et à travers la tour de
réaction avant la machine de séchage (TMCB) ; et
f) sécher (S) la pâte blanche avec le polymère à base de glucides (B) pour obtenir la pâte de cellulose (CL).

2. Le procédé selon la revendication 1, caractérisé par le fait que la matière première cellulosique est une fibre
végétale.

3. Le procédé selon la revendication 2, caractérisé par le fait que la fibre végétale est une fibre courte, plus
préférentiellement une fibre d’eucalyptus.

4. Leprocédéselon les revendications1à3,caractérisépar le faitque le procédédemiseenpâteest unprocédéKraft.

5. Le procédé selon les revendications 1 à 4, caractérisé par le fait que le blanchiment comprend l’utilisation d’une
séquence de blanchiment ECF ou TCF.

6. Le procédé selon les revendications 1 à 5, caractérisé par le fait que l’addition de l’enzyme (E) ou du mélange
d’enzymes s’effectue dans les conditions suivantes :

i. une température de réaction comprise entre 50 et 80°C ;
ii. un pH de réaction compris entre 3,5 et 8,0 ;
iii. un temps de réaction compris entre 30 et 120 minutes ;
iv. une quantité d’enzymes comprise entre 20 g d’EZ et 100 g d’EZ par tonne de cellulose.

7. Un procédé de production d’une pâte de cellulose à partir d’une matière première cellulosique, caractérisé par les
étapes suivantes et dans cet ordre :

a) traiter la matière première cellulosique par un procédé de réduction en pâte chimique ou semi-chimique pour
produire une pâte brune de cellulose (BP) ;
b) blanchir la pâte de cellulose brune par une séquence de blanchiment pour obtenir une pâte blanche ;
c) ajouter d’une enzyme ou d’un mélange d’enzymes à la pâte blanche, ajouter de l’enzyme (E) ou du mélange
d’enzymes s’effectuant dans les conditions suivantes :

i. une température de réaction comprise entre 40 et 90 °C ;
ii. un pH de réaction compris entre 3,0 et 9,0 ;
iii. un temps de réaction compris entre 10 et 300 minutes ;
iv. une quantité d’enzymes comprise entre 10 g d’EZ et 200 g d’EZ par tonne de cellulose ;

d) ajouter du polymère à base d’hydrates de carbone (B), le dosage dudit polymère étant compris entre 2 et 12
kg/tonnedepâte de cellulose, le polymèreàbased’hydratesde carbone (B) étant choisi dans le groupe constitué
de l’amidon, de la carboxyméthylcellulose et de la gomme de guar ;
e) acheminer la pâte blanche avec le polymère à base d’hydrates de carbone (B) vers et à travers la tour de
réaction avant la machine de séchage (TMCB) ; et
f) sécher (S) de la pâte blanche avec le polymère à base de glucides (B) pour obtenir la pâte de cellulose (CL).

8. Le procédé selon la revendication 7, caractérisé par le fait que la fibre végétale est une fibre courte, plus
préférentiellement une fibre d’eucalyptus.

9. Leprocédéselon les revendications7à8,caractérisépar le faitque le procédédemiseenpâteest unprocédéKraft.
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10. Le procédé selon les revendications 7 à 9, caractérisé par le fait que l’addition de l’enzyme (E) ou du mélange
d’enzymes s’effectue dans les conditions suivantes :

i. une température de réaction comprise entre 50 et 80°C ;
ii. un pH de réaction compris entre 3,5 et 8,0 ;
iii. un temps de réaction compris entre 30 et 120 minutes ;
iv. une quantité d’enzymes comprise entre 20 g d’EZ et 100 g d’EZ par tonne de cellulose.
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