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Description

FIELD OF THE INVENTION

[0001] The present invention relates to tissue paper sheets incorporating 20%‑30% (w/w) of an Eucalyptus globulus
bark pulp as defined in the present claim 1, and their use for the production of household and sanitary products.

BACKGROUND OF THE INVENTION

[0002] The industrial processof pulp production cangenerally be described as involving the processes of preparation of
the rawmaterial and cooking, the later which can be chemical or mechanical. Wood is themain source of rawmaterial for
cellulose pulp production.
[0003] One of the steps in the preparation of the raw material is the stripping of the wood logs to remove the bark.
Industrial pulp and paper producers remove bark from the raw material because it is low in fiber, has a high extractable
content, is dark and usually incorporates large amounts of debris such as sand.
[0004] The resulting bark is used for energy production at biomass boilers usually present at pulp and paper mills. The
pulp produced through wood cooking is then converted into different products such as printing and writing papers,
packaging boards and tissue papers.
[0005] ThedocumentCN102011334BdescribesacookingmethodusingEucalyptusbark. In thedescribedmethod, the
Eucalyptus bark is subjected to grinding, to an alkaline treatment and milling of the resulting pulp. The pulp is also
described as being used for the preparation of corrugated paper. Themethod described is intended to be an alternative for
reducing the environmental impact of the pulp and paper production process. No paper properties of the corrugated paper
produced are detailed.
[0006] ThedocumentCN109082929Adiscloses amethod of usingEucalyptus bark for the preparation of pulp for paper
production, characterized by a crushing step of the bark, followed by immersing it in an alkaline liquid for 30‑48 hours, and
mixing the resulting pulp with water and carrying out a final grinding. Themethod is described as simple, inexpensive and
environmentally friendly. Additionally it is described in said document that the pulp produced is suitable for the production
of corrugated paper. No paper properties of the corrugated paper produced are detailed.
[0007] JP2011047083A describes a method for the production of liberian fibers from the bark of a tree plant, which
involves a saccharification treatment with a saccharifying enzyme followed by a solid - liquid separation.
[0008] JP2010136646A relates to a amethod for the production of saccharides,more energy efficient, by controlling the
water content and the drying temperature, through bark saccharification.
[0009] CN102011334A discloses a method for producing corrugated paper by using eucalyptus bark, particularly from
Eucalyptus Urophylla’s.
[0010] CN109082929A describes a method of using eucalyptus barks for paper production, particularly corrugated
paper, advanced corrugated paper and blank sheet of paper.
[0011] US6296736B1 relates to refers to a method of producing sanitary products from recycled newspapers, by
washing the newspapers pulp to reduce the proportion of fines and by treating the it with a surfactant system as it is
introduced into the papermachine.
[0012] JP2011193981Adisclosesa sanitarypaperwith excellent touchand that generates little paper dust, consistingof
long fibers of size 24 mesh.
[0013] Tissue papers are those used for hygienic and sanitary purposes, both at home and in public places. A tissue
paper product, such as toilet paper, napkins, kitchen rolls or tissues, is characterized by key properties such as strength,
absorption, softness and even visual appearance.
[0014] This type of products, in order to be preferentially chosen by the consumer, needs to have a positive balance of
these different properties in order to achieve a product of overall higher quality. It is currently found that when actions are
taken to increase the quality of a product property, other product characteristics are often negatively affected.
[0015] Different approaches for enhancing these properties of tissue papers can be found in the literature.
EP0478045A1 describes a soft tissue paper having a suitable tensile strength, obtained by incorporating into its
constitution cellulose pulps obtained by different chemical and mechanical methods, and which have different types
ofwoodas their rawmaterial. Adopting this solution to improve thementionedpaper characteristicswill lead to changeson
an existing industrial production process of paper products. Additional costs are easily associated with these significant
changes to an industrial process.
[0016] Another possibility commonly adopted for tissuepaper products to improve their characteristicswouldbe theuse
of chemical additives, as explained in EP0347154A2, which describes a product incorporating starch and polysiloxane to
achieve an acceptable balance between softness and tensile strength of tissue paper products.
[0017] Similarly, EP0981668A1 describes a tissue paper product wherein at least one inner surface of the paper
contains a resistance enhancing polymeric agent.
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[0018] US5316623A provides a method for obtaining a tissue paper product having good absorption capacity and
strength, which consists on the use of a combination of alkaline or neutral resins, water soluble anionic polymers and
tertiary amines.
[0019] Adopting these approaches, in addition to not guaranteeing an overall improved tissue paper characteristics, will
always have an associated environmental cost with regard to possible negative effects on the environment.
[0020] There is thus a need for tissue paper products with a wide range of improved paper properties, which are valued
by the consumers, such as strength, absorption and even visual appearance, which can be associated with the ideas of
sustainability and environmental concern, produced through alternative raw materials, which do not involve complex
sources and mixtures of materials, which can be used in existing industrial processes and without significant changes,
allowing reducing the waste streams of industrial processes, fulfilling possible deficiencies in the amount of raw material
available for pulp and paper production, and which make possible to reduce, in number and quantity, the use of chemical
additives for enhancing the characteristics of tissue papers. Such a problem is solved by the invention described herein.

SUMMARY OF THE INVENTION

[0021] The present invention is defined in the current claim 1. This invention describes tissue products with a globally
improved consumer-friendly pulp properties, such as strength, absorption and even visual appearance associated with
sustainability ideas and environmental concerns comprising 20% - 30% (w/w) of a Eucalyptus globulus bark fibers pulp.
Additionally, they are advantageously produced through alternative raw materials, not involving complex sources and
mixtures of raw materials, in existing industrial processes and without significant modifications, with a reduction of the
waste streamsassociatedwith industrial processes, filling possible deficiencies in theamount of rawmaterial available for
pulp and paper production, and making it possible to reduce, in number and quantity, the use of chemical additives for
enhancing the characteristics of tissue papers.
[0022] This disclosure describes a cellulose pulp for the production of tissue products comprising Eucalyptus globulus
bark fibers.
[0023] The Eucalyptus globulus bark pulp is comprised of fibers having a length of not less than 0.8 mm, a width of not
less than 20 µm and a coarseness value of not less than 8 mg/100m. The Eucalyptus globulus bark pulp presents a
viscosity of not less than 1100 mL/g and a carboxyl content of not less than 9%.
[0024] The Eucalyptus globulus bark pulp is produced by a method involving the steps of bark chip selection, bark pre-
extraction with an ethanol:water mixture, and cooking of the chips with NaOH and Na2S for a time of not less than 200
minutes and at a temperature from 17 to 170 °C.
[0025] The disclosed invention therefore includes sheets of tissue paper incorporating the Eucalyptus globulus bark
pulp, and short and long cellulose fiber pulps. The sheets have improved paper properties compared to tissue sheets that
incorporate only Eucalyptus globulus wood pulp in their composition.
[0026] In theproductionprocessof tissueproducts, thedescribedEucalyptusglobulusbarkpulp canbeused in different
forms, such as in the form of dried pulp bales and in the form of a slush, the later feed to the industrial process through
pipeline systems.
[0027] The tissue paper sheets have bulk values from 2 to 7 cm3/g and a tensile index from 10 to 30 kN.m /kg. An
absorption capacity greater than 8 gH2O/gpaper and softness values of not less than 70 HF were found.
[0028] The tissue paper sheets disclosed in this document have a tear index greater than 3mN.m2/g, preferably greater
than 8mN.m2/g, a burst index of not less than 1 kPa.m2/g, a capillarity greater than 60mm/10min, preferably greater than
70 mm/10min and an opacity greater than 75%, preferably greater than 90%.
[0029] The invention disclosed herein thus includes the use of tissue papers sheets, incorporating the Eucalyptus
globulus bark pulp as defined in claim 1, for the production of household and sanitary products, such as toilet paper,
napkins, kitchen paper rolls and tissues.

DETAILED DESCRIPTION OF THE INVENTION

1. Eucalyptus globulus bark cooking

[0030] Eucalyptus globulus bark cooking was performed in a time and temperature controlled rotary digester.
[0031] To carry out the cooking, a batch of bark chips with themost uniform size as possible was selected. Prior to each
run, the bark was pre-extracted with an ethanol:water mixture (52:48).
[0032] Thecomposition of the cooking liquor, preparedbydissolvingpreviously calculatedamounts ofNaOHandNa2S,
was confirmed according to the standard SCAN-N 2‑88, also known as the ABC Test.
[0033] This test is performedby threesuccessive titrationswith ahydrochloric acid solution to obtain real concentrations
of the cooking liquor. The cooking conditions are shown in Table 1. The cooking results are shown in Table 2.
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Table 1. Operational conditions used for cooking Eucalyptus globulus bark.

Ratio liquid/wood 8

Sulfide Index (%) 28

Tinitial (°C) 17.3

Tfinal (°C) 170

Total time (min) 213

Time at Tmax (min) 153

Active alkali, %Na2S 22

Table 2. Eucalyptus globulus bark cooking results.

Bark humidity (%) 73.87

Dry pulp produced (g) 293.25

Uncooked (g) 6.97

Uncooked (%) 1.2

Pulp yield (%) 48.9

Kappa index 13.92

2. Biometric Characterization

[0034] The biometric analysis of the fibers was performed in a Fiber Tester equipment (Lorentzen&Wettre), which is an
instrument for advanced fiber analysis. The equipmentmeasures, by 2D image analysis, awide variety of properties such
as length, width, fines content, coarseness, among others. Coarseness is defined as the weight per unit length of fiber
expressed in milligrams per 100 meters. For that, 1 g (dry basis) of pulp was dispersed in 1 L of distilled water.
Subsequently, all the suspensions were positioned for analysis by the equipment using available software. For each
pulp three measurements were made, the final value of each parameter resulting from the arithmetic mean of the values
obtained at the three measurements.

3. Chemical characterization

a. Extractable compounds content

[0035] Extractable compounds are hydrophobic (lipophilic) components present in wood and extracted by organic
solvents.
[0036] The extractable compounds content was determined using ethanol/toluene in quantities enough for samples
analysis preparation, as it requires a pulp pre-extraction. The extraction was carried out during approximately 4 hours (24
extraction cycles) of 2 g (dry basis) of pulp in a 100 mL capacity Soxhlet extraction apparatus, using 250 mL of a 1:2 (v/v)
ethanol/toluene solution. The insoluble residue was filtered and washed with hot absolute ethanol, for removing any
remaining toluene, and dried at room temperature, contrary to what is indicated at the standard TAPPI T 204 om‑88, since
washing with water, as described, could lead to the loss of pentosans and other polysaccharides of lowmolecular weight.
The obtained extract was dried at a rotary evaporator equipment and the extractable content was determined gravime-
trically.

b. Pentosans content

[0037] Pentosanscontentwasdeterminedaccording to theTappiTestMethodT223cm‑10.Thismethod isbasedon the
action of hydrochloric acid on the pulp hemicelluloses, hydrolyzing them and, consequently, converting the xylose and
other pentoses to furfural, which is collected with the distillate and, reacting with orcinol, forms a colored complex making
therefore possible the content quantification by spectrophotometry.
[0038] About 0.5‑1.0 g (dry basis) of unbleached pulp pre-extracted in ethanol/toluene (1:2), together with 20 g of NaCl
and 100mL of HCL 3.85N, was inserted into a distillation flask. In a hopper, 250mL of 3.85 NHCl was added and the acid
distillation was started into a volumetric flask placed in an ice bath.
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[0039] Finally, 5mL of the distillatewas pipetted, 25mL of the orcinol ferric chloride reagent was added, and themixture
was kept in a thermostatic bath for 1 hour. Absolute ethanol was added and the volumetric flask was placed again in the
thermostatic bath for another hour. The solution absorbance at 630 nm was then read, and measurements comparisons
were carried out using a 5 mL blank of 3.85 N HCl.
[0040] The pentosans content was obtained with the aid of the calibration curve and equations as described below:

where w is the dry weight (g) of the sample.

c. Carboxyl content

[0041] Thecontent of carboxyl groupswasdeterminedaccording to theTAPPIT237om‑93standardmethod.About 2.5
±0.1gofdisintegratedpulpwasfirstweighedand250mLofadilutedhydrochloricacid solution (approximately0.1M)was
addedduring12hours, ensuring thatall existingcarboxylic groupsare in their protonated form.Subsequently, thepulpwas
filtered and washed with distilled water until the pH of the filtrate equaled the pH of the distilled water.
[0042] To thepulp itwasadded50mLof anaqueous sodiumbicarbonate-sodiumchloride solution, the resultingmixture
stirred for about 5 hours, filtered, and the filtrate twice titrated (25 mL in each titration) with a standard solution of
hydrochloric acid (0.01 M) using methyl red as indicator. At the first color change the solution was boiled for 1 minute to
release CO2. Titration is resumed ending only when the solution changes to pink. The blank was prepared by titrating 25
mL of sodium bicarbonate-sodium chloride solution with 0.01MHCl. The content of carboxyl groupswas determinedwith
the following equation:

where a is the volume, inmL, of hydrochloric acid (0,01M) spent during titration, b is the volume, inmL, of hydrochloric acid
(0,01M) consumedduring theblank titration,Cw is themass, in g, of thewater in the pulp after filtration, andw is theweight,
in g, of the dry pulp.

d. Pulp viscosity

[0043] The viscosity was determined according to the SCAN-test standards SCAN-CM 15:88, which consists on the
determination of the viscosity of cellulose pulps by solubilization in a dilute copper-ethylenediamine (CED) solution.
[0044] The pulp sample was reduced to small fragments in the amount indicated at the table provided by the method
(Table 7, AnnexC.1.) - 150mgof pulpwereweighed. Each samplewas placed into a glass vial alongwith 25mLof distilled
water and some copperwires. The vials were then placed on a shaker for as long as necessary to ensure that the pulpwas
completely disintegrated. The procedure continued with adding 25 mL of 1 M CED solution, expelling all existing air and
stirring until the sample is completely dissolved. Finally, the temperature of the viscometer bath and the sample’s were
adjusted to 25.0 ± 0.1 °C and, with the aid of a syringe, a portion of the solution was aspirated and allowed to flow
unobstructed. The time it takes to travel thedistancebetween the twoviscometermarkswasmeasured towithin±0.2 s.At
least 5 readings were taken for each sample.
[0045] With the flow time of each sample, tn, it is possible to calculate its relative viscosity, ηrel, through the relationship
shown in the equation:

where h represents the viscometer constant, obtained from the equipment calibration. From the table provided by the
aforementioned standard, it is possible to read the value resulting from multiplying the viscosity value with the pulp
concentration, [η]C.
[0046] Biometric and chemical measurements and comparisons were carried out for a pulp produced with Eucalyptus
globuluswood (SF),characterizedbycontainingshort fibers, and forapulpcontaining longcellulosefibers (LF), inaddition
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to for the pulp produced with Eucalyptus globulus bark (BP) by the process described above.

4. Preparation of paper sheets

[0047] Tissue paper sheets with a weight of 20 g/m2, and not subjected to any pressing procedure, were prepared
followinganadaptationof the standardmethod ISO5269‑1:2005.Additionally, 60g/m2 tissuepaper sheetswereprepared
according to the same ISO.
[0048] The pulps described above, SF, LF and BP were used. The prepared formulations are described in Table 3.
Reference formulations (REF 1 and REF 2) consist on formulations used for the production of tissue paper sheets. The
other formulations were based on the replacement of short fibers content by bark pulp (BP1 and BP2).
[0049] The prepared sheets were stored according to the standard ISO 187:1990 for further analysis.

Table 3. Formulations used in sheet preparation.

Percentages (%) (w/w)

References Formulations BP

Formulations RE F 1 RE F 2 BP 1 BP 2

SF 70 100 50 40

LF 30 - 30 30

BP - - 20 30

5. Paper properties of 20 g/m2 tissue sheets

[0050] The 20 g/m2 sheets were analyzed as indicated in Table 4.

Table 4. Paper properties analyzed for sheets of 20 g/m2 and respective measure standards.

Property Standard

Weight ISO 12625‑6:2005

Bulk ISO 12625‑3:2014

Dry tensile index ISO 12625‑4:2005

Klemm capillarity ISO 8787‑1986

Absorption capacity Adaptation 12625‑8:2010

[0051] The softness was analyzed on an Emtec TSA - Tissue Softness Analyzer. This device combines data from the
three parameters that have the greatest influence on the human feel to the touch: fibers softness, smoothness, and sheet
stiffness. The calculation method used by the device is an algorithm that calculates the hand feel (HF).
[0052] The water absorption of the tissue papers was determined according to the standard ISO 12625‑8:2010, by the
immersionabsorptionmethod.Approximately2gofpaperwasplaced inabasket of certaindimensions, contrary towhat is
mentioned at the standard, which indicates the use of 5 g of paper.

6. Paper properties of 60 g/m2 tissue sheets

[0053] The 60 g/m2 sheets were analyzed as indicated in Table 5.

Table 5. Paper properties analyzed for sheets of 60 g/m2 and respective measure standards.

Property Standard

Weight ISO 536:2012

Bulk ISO 534:2011

Traction index ISO 1924‑2

Burst index ISO 2758:2014
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(continued)

Property Standard

Extension ISO 1924‑2:2008

Tear Index ISO 1974:2012

Opacity ISO 2471

Gurley air resistance ISO 5636‑5:2013

Capillarity NP686:1990

[0054] Additionally, a Scott Test was carried out and the Gurley’s air resistance was measured.
[0055] Mechanical strength properties of pulp furnishes ultimately contribute to the strength characteristics of the
outcomingmaterial, as paper sheets are subjected to considerable stresses during processing and use. The Scott Test is
related to the internal fibers bonding strength of the paper when subjected to delamination. It allows the determination of
the energy (or force) required to delaminate a sheet of paper in the z-direction. In this method (TAPPI T 569 standard) the
paper sheet is delaminated under the action of a pendulum of controlled mass and velocity. The internal strength of the
fibers is affected by the paper sheets formation (bonding between layers) and also by the process of pulp refining.
[0056] TheGurley’s air resistance is a structural property that quantifies the time required for a certain volumeof air (100
mL) to pass throughagivenarea of paper under constant pressure, ISO5636‑5:2013 standard. It is an indirectmeasure of
the porosity of the fibrous matrix.
[0057] Both tests were performed under the same atmospheric conditions used for sample conditioning and sample
preparation (T = 23 °C ± 1 °C and Relative Humidity (RH) = 50% ± 2%, according to the ISO 187:1990 standard.

Examples

a. Biometric and Chemical Properties

[0058] The biometric properties of the 3 pulps, SF, LF, BP, were analyzed and the results are shown in Table 6.

Table 6. Biometric properties of SF, LF and BP pulps.

SF LF BP

Fiber length, mm 0.79 ±0.00 2.15 ±0.01 0.8 ± 0.00

Fiber width, µm 18.6 ± 0.1 32.4 ± 0.1 20.80 ± 0.08

N.° fibers/g, ×10‑6 18.7 ± 0.1 4.30 ±0.07 15.6 ± 0.6

Coarseness, mg/100m 6.3 ± 1.20 15.1 ± 0.4 8.4 ± 0.3

Fines (0,0‑0,200 mm), 4.2 ± 0.1 5.7 ± 0.1 3.8 ±0.1

Shape, % 90.7 ± 0.1 88.2 ±0.07 92.73 ± 0.05

Curl, % 9.2 ± 0.1 13.4 ± 0.1 7.8 ± 0.1

Mean kink index 1.3 ± 0.0 0.90 ±0.00 0.84 ± 0.00

[0059] Considering the obtained results, it is verified that the fiber length values arewithin the expected.Concerning the
width results, it was found that theBP fibers have higher values than the other short fibers.When it comes to coarseness,
LF fibers have the highest value. Regarding the other fibers, BP showed the highest value, followed by SF.
[0060] The chemical characterization of the pulps under study was also performed (Table 7).

Table 7. Chemical properties of SF, LF and BP pulps.

SF LF BP

Viscosity, mL/g 716 ± 3 699 ± 14 1171.9 ± 0.0

Carboxylic,% 7.03 ± 0.05 8.92 ± 0.23 9.89 ± 0.12

Pentosans, % 19.6 ± 0.25 8.1 ± 0.02 14.04 ± 0.18
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(continued)

SF LF BP

Extractable, % 0.21 ± 0.00 * 0.40 ± 0.22 * 0.47 ± 0.04"

* Extractable in acetone
** Extractable in ethanol:toluene(1:2)

[0061] Considering the viscosity results,BP revealeda considerably higher value than theSF’s (homologous),meaning
the degree of cellulose polymerization was preserved.
[0062] Regarding the carboxyl content, this is higher in BP compared to other pulps’.
[0063] The pentosans content (measured by the xylan content, the majority of hemicelluloses in short fiber pulps) is
within the typical range and considered as favorable.

b. Paper properties - 20 g/m2 tissue paper sheets

[0064] The paper sheets produced for the reference formulation REF 1 (70:30:0) and REF 2 (100:0:0) and the paper
sheetswith incorporation of bark pulpBP1 (50:30:20) andBP2 (40:30:30) were analyzed and themain results are shown
in Table 8.

Table 8. Results obtained for the properties of sheets of 20 g/m2, reference and with Eucalyptus globulus bark pulp
(formulation = %SF : %LF : %BP).

REF 1 (70:30:0) REF 2 (100:0:0) BP 1 (50:30:20) BP 2 (40:30:30)

Weight, g/m2 21.1 ± 0.3 21.1 ± 0.4 21.0 ± 0.4 20.7 ± 0.3

Thickness, µm 135.4 ± 7.0 127.3 ± 5.6 134.7 ± 4.5 137 ± 2.1

Bulk, cm3/g 6.4 ± 0.4 6.0 ± 0.3 6.4 ± 0.2 6.6 ± 0.1

Tensile index, Nm/g 4.4 ± 0.3 4.42 ± 0.3 10.8 ± 0.3 9.5 ± 0.9

Absorption capacity, gH2O/gpaper 8.05 ± 0.04 7.54 ± 0.3 8.25 ± 0.60 8.49 ± 0.17

Air permeability, L/m2/s 840 ± 84 741 ± 86 690 ± 25 818 ± 54

Softness, HF 80.5 ± 1.9 80.5 ± 2.5 70.2 ± 1.4 74.5 ± 0.9

Softness, TS7 13 ± 1 13.4 ± 1.4 18.68 ± 0.73 16.33 ± 0.48

Softness, TS750 13.3 ± 1.3 11.6 ± 0.4 17.9 ± 1.2 16.3 ± 1.1

Klemm Capillarity, mm

10 s 27.5 ± 3.5 25.0 ± 2.8 24.5 ± 1.5 28.0 ± 1.4

20 s 38.5 ± 2.7 33.8 ± 1.1 33.5 ± 1.5 38.0 ± 1.6

30 s 45.8 ± 1.3 40.8 ± 2.5 41.0 ± 1.0 43.7 ± 0.9

60 s 59.5 ± 1.5 54.8 ± 3.4 56.3 ± 2.1 59.3 ± 1.3

180 s 91.3 ± 1.1 87.0 ± 4.1 91.0 ± 3.0 93.7 ± 2.5

300 s 112.0 ± 0.7 105.3 ± 5.4 111.3 ± 2.9 112.5 ± 1.5

[0065] The paper sheets with higherBP incorporation, especially theBP 2 formulation, revealed a higher thickness, for
the same grammage and, consequently, a higher bulk, comparing to REF 1 and REF 2.
[0066] The results for theair permeability (L/m2/s), sheet permeableair flowperunit of time, indirectmeasureof porosity,
showaslight decrease inporosity.However, it is noted that themeasuredvariationsarewithin thedeviation values ranges.
[0067] The tensile index increased with the incorporation of bark pulp.
[0068] In terms of water absorption properties, capillarity and absorption capacity were evaluated, and the results
indicated that incorporationofBPfibers led toan increaseof theabsorption capacity (whencompared toREF1andREF2)
and little significant variations were found in terms of capillarity.
[0069] Concerning softness, the increase inBP led to a decrease in softness compared to referenceREF 1 andREF 2.
However, these correspond to a minimum loss of 6 HF points.
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c. Paper properties - 60 g/m2 tissue paper sheets

[0070] 60 g/m2 paper sheetswere also produced from theBP incorporation formulations. Thesewere analyzed and the
results are shown in Table 9.

Table 9. Results obtained for the properties of sheets of 60 g/m2 with Eucalyptus globulus bark pulp (formulation = %
SF : %LF : %BP).

REF 1 (70:30:0) REF 2 (100:0:0) BP 1 (50:30:20) BP 2 (40:30:30)

Weight, g/m2 64.5 ± 0.02 64.7 ± 0.01 62.9 ± 0.02 64.5 ± 0.02

Thickness, µm 97. 8 ± 7.9 113.9 ± 13.4 113.3 ± 4.9 116.9 ± 12.5

Bulk, cm3/g 1.25 ± 0.02 1.76 ± 1.80 ± 0.03 1.81 ± 0.02

Tensile index, Nm/g 19.0 ± 0.2 21.0 ± 1.6 26.0 ± 1.6 28.0 ± 1.6

Tear index, mN. m" /g 6.4 ± 0.7 3.10 ± 0.7 8.9 ± 1.2 8.6 ± 1.1

Burst index, kPa.m2/g 1.30 ± 0.1 0.95 ± 0.1 1.31 ± 0.1 1.31 ± 0.1

Extension, % 1.2 ± 0.1 1.1 ± 0.2 1.5 ± 0.1 1.5 ± 0.1

Opacity, % 76.9 ± 0.5 78.6 ± 0.4 91.8 ± 2.5 93.9 ± 0.7

Gurley air resistance, s 3.6 ± 0.3 0.90 ± 0.1 1.10 ± 0.1 1.10 ± 0.1

Scott Test, J/m2 326 ± 40 103 ± 8 114 ± 11 129 ± 14

Capillarity, mm/10min 61.0 ± 2.4 92.0 ± 3.0 86.0 ± 1.2 79.0 ± 1.6

[0071] Analyzing the depicted results it is observed that, similarly to the results with the 20 g/m2 paper sheets, the
incorporation ofBP leads to a bulk increase. Additionally, the incorporation ofBP led to an increase in the tensile and tear
indexes, comparing to the references. As for the burst index, it did not change significantly.
[0072] With regard to capillarity, the incorporation of BP fibers resulted in increased capillarity, especially when
compared to REF 1. The opacity of the fibrous structures also increases with the incorporation of BP.

Claims

1. Tissuepaper sheets comprising20%‑30%(w/w)of anEucalyptusglobulusbark fiberspulpandhavingabulk from2 to
7 cm3/g and a tensile index from 10 to 30 kN.m/kg

2. The tissuepaper sheets according to claim1, havinga tear indexgreater than3mN.m2/g, aburst indexof not less than
1 kPa.m2/g, a capillarity greater than 60 mm/10min and an opacity greater than 75%.

3. The tissue paper sheets according to any of the claims 1 to 2, having a tear index greater than 8mN.m2/g, a capillarity
greater than 70 mm/10 min and an opacity greater than 90%.

4. Use of the tissue paper sheets described in any of the claims 1 to 3 for the production of household and sanitary
products.

Patentansprüche

1. Tissuepapierbögen, umfassend 20 % bis 30 % (w/w) einer Eucalyptus globulus-Rindenfaserzellstoffmasse und mit
einem Volumen von 2 bis 7 cm3/g und einem Zugfestigkeitsindex von 10 bis 30 kN.m/kg.

2. Die Tissuepapierbögen nach Anspruch 1,mit einemWeiterreißindex vonmehr als 3mN.m2/g, einemBerstindex von
mindestens 1 kPa.m2/g, einer Kapillarität von mehr als 60 mm/10 min und einer Opazität von mehr als 75 %.

3. Die Tissuepapierbögen nach einemder Ansprüche 1 bis 2,mit einemWeiterreißindex vonmehr als 8mN.m2/g, einer
Kapillarität von mehr als 70 mm/10 min und einer Opazität von mehr als 90 %.
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4. Verwendung der in einem der Ansprüche 1 bis 3 beschriebenen Tissuepapierbögen zur Herstellung von Haushalts‑
und Hygieneprodukten.

Revendications

1. Feuilles de papier tissu comprenant 20 % à 30 % (p/p) de pâte de fibres d’écorce d’Eucalyptus globulus, ayant un
volume spécifique compris entre 2 et 7 cm3/g et un indice de traction compris entre 10 et 30 kN.m/kg.

2. Les feuilles de papier tissu selon la revendication 1, ayant un indice de déchirure supérieur à 3 mN.m2/g, un indice
d’éclatement d’au moins 1 kPa.m2/g, une capillarité supérieure à 60 mm/10 min et une opacité supérieure à 75 %.

3. Les feuillesdepapier tissuselon l’unequelconquedes revendications1à2, ayant un indicededéchirure supérieur à8
mN.m2/g, une capillarité supérieure à 70 mm/10 min et une opacité supérieure à 90 %.

4. Utilisation des feuilles de papier tissu décrites dans l’une quelconque des revendications 1 à 3 pour la production de
produits ménagers et sanitaires.
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