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web The invention relates to a process of producing a cellulosic
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enbodi ment, the silica particles are silanised as described in

W)2004/ 035474. The silica sol may also, typically, be produced from

wat ergl ass as raw material as disclosed in e.g. US 5, 368, 833. Coll oi dal
silica particles and silica sols according to the invention may be 25

nodi fi ed and can contain other el enents such as am nes, al um ni um and/ or
boron, which can be present in the particles and/or the continuous phase.
Boron-nodi fied silica sols are described in e.g. US 2,630,410. The
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20 the present invention include for exanple nontnorillonite/bentonite,
hectorite, beidelite, nontronite, saponite, and m xtures thereof. According
to one emvodoneng7st he snectite clay is | aponite and/ or pogmpeeiinsssso
According to one enbodinment, the snectitg clay can be nodified e.g. by
introducing a cation or a cationic group, such as a quaternary anmoni um
group or an 25 alkali nmetal, for exanple lithium According to one
enbodi ment, the snectite clay is a synthetic hectorite clay nodified with
lithium This clay is sold under the_ pane Ltacponite(r) from Rockwood or Eka
Soft F40 from Eka Chemi cal s AB. Exan}@g?—@uch clays, and the
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According to one enbodinent, to avoid deterioration of the different
additives, a 10 preserving agent nmay be added. Several cosnetic additives
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25 lower than 10, or lower than 8, or lower than 6, or |ower than 5 kV.
According to one enbodi nent, the defiberization energy of the cellulosic
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t he pol ynerSuitebie gmdducts maprpeaboeakariplé Bentalie itond GlidsIhemiasBASO ama iiaptor85
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means of a heat exchanger. 5According to one enbodi nent, an anionic
surfactant and/or anionic mcroparticles such as anionic silica particles,
for exanple anionic colloidal silica particles as defined herein, snectite
clays, or mxtures thereof are added to the cellul osic suspension.
According to one enbodinent, anionic surfactants that can be used according
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15 invention a nunber of paraneters can be neasured. To determ ne the
static electricity the static potential is neasured. The effect of the
debonder wpamoegs be determ ned by nmeasuring knot contremEP26unsiss80
strength, defiberization energy and wettiyng rate. Low burst strength and
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cont ai ni ngt%fg%maﬁg Om bﬁﬂkﬁ?gqg% Uégl 20 Sb: Conposi tion containing 51

and Bentonite i nAmeorgrmtg to aneembabinsént, ﬁempm@ttrammthatoknbnmd@ s5§1eantrd silica
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-t he 2eneaepd o0 Moty R ot o 511 car Smectite NPS20 (B
wt % Laponite(r) Acbordingto Baelembodlme(n]l,ﬂlﬁ)e del9gndeasystem comprises

(i) an oil, fat or wax,

(ii) at least one non-ionic surfactant, and

(iii) at least one anionic surfactant

30 According to one embodiment, the debonder system comprises at least one
gquaternary ammonium surfactant.

According to one embodiment, refined and/or hydrogenated grade oils, for
example vegetable oils like grape oil, olive oil, coconut oil, rape seed oil, sunflower oil and
palm oil, for example coconut oil is comprised in the debonder system.

35 According to one embodiment, mineral oils and/or silicon oil are comprised in the

debonder system.
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example from about 1:50 to about 50:1, or from about 1:20 to about 25:1, or from about
1:5 to about 10:1, or from about 1:2 to about 4:1, or from about 1:1 to about 2:1.
According to one embodiment, the static potential of the cellulosic fibre web is
25 lower than 10, or lower than 8, or lower than 6, or lower than 5 kV.
According to one embodiment, the defiberization energy of the cellulosic fibre
web is lower than 120, such as lower than 110 or lower than 100 kJ/kg.
According to one embodiment, the cellulosic fibre web has a dry content of from
about 5 to about 99, for example from about 25 to about 95 or from about 50 to about 95
30 or from about 65 to about 95 or from about 80 to about 95 wt% based on the total weight
of the web.
According to one embodiment, the cellulosic fibore web has a dry content from
about 20 to about 70, for example from about 30 to about 60 or from about 35 to about 55
wt% based on the total weight of the web.
35 According to one embodiment, at least one polymer such as non-ionic, ampho-
teric, and/or cationic polymers or mixtures thereof can be added to the cellulosic

suspension, in particular polymers which are highly charged. The polymer can be derived
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from natural or synthetic sources and can be linear, branched or cross-linked, e.g. in the
form of particles. According to one embodiment, the polymer is water-soluble or water-
dispersible. According to one embodiment, such at least one polymer can be added in
conjunction with a debonder system, for example a debonder composition, in a premix.

Examples of suitable cationic polymers include cationic polysaccharides, e.g.
starches, guar gums, celluloses, chitins, chitosans, glycans, galactans, glucans, xanthan
gums, pectins, mannans, dextrins. Suitable starches include potato, corn, wheat, tapioca,
rice, waxy maize, barley, etc. Cationic synthetic organic polymers such as cationic chain-
growth polymers may also be used, e.g. cationic vinyl addition polymers like acrylate-,
acrylamide-, vinylamine-, vinylamide- and allylamine-based polymers, for example homo-
and copolymers based on diallyldialkyl ammonium halide, e.g. diallyldimethyl ammonium
chloride, as well as (meth)acrylamides and (meth)acrylates. Further polymers include
cationic step-growth polymers, e.g. cationic polyamidoamines, polyethylene imines,
polyamines, e.g. dimethylamine-epichlorhydrin copolymers, and polyurethanes. Further
examples of suitable cationic organic polymers include those disclosed in WO 02/12626.

According to one embodiment, the polymer is selected from the group of
polydiallyldimethyl ammonium chloride, polyamines, cationic starch, amphoteric starch,
and polyamidoamine-epichlorohydrin (PAAE), polyethylene imines and polyvinylamines.

The term “step-growth polymer”, as used herein, refers to a polymer obtained by
step-growth polymerization, also being referred to as step-reaction polymer and step-
reaction polymerization, respectively. The term “chain-growth polymer”, as used herein,
refers to a polymer obtained by chain-growth polymerization, also being referred to as
chain reaction polymer and chain reaction polymerization, respectively.

According to one embodiment, the polymer has a molecular weight of from about
10000 to about 10000000, for example from about 15000 to about 5000000, or from
about 40000 to about 1000000 g/mol.

According to one embodiment, an anionic polymer such as anionic step-growth
polymers, chain-growth polymers, polysaccharides, naturally occurring aromatic polymers
and modifications thereof is added to the cellulosic suspension.

According to one embodiment, the total amount of polymer added ranges from
about 0.01 to about 10, such as from about 0.1 to about 5 or from about 0.2 to about 2
kg/ton dry cellulosic fibres.

According to one embodiment, an aqueous solution containing the polymer is
prepared in which the polymer content is from about 0.1 to about 50, such as from about
0.5 to about 25 wt% which subsequently is added to the cellulosic suspension.

According to one embodiment, the aqueous polymer solution is heated up to

about 20 to about 70, for example up to about 25 to about 55°C. According to one

0
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embodiment, an emulsion of an emollient-surfactant blend and an aqueous solution

containing the polymer is prepared with, a static mixer, a high shear device called ultra-
turrax or a homogenizer. The emulsion can then be cooled to room temperature. The
cooling can be performed for example by means of a heat exchanger.

5 According to one embodiment, an anionic surfactant and/or anionic microparticles such
as anionic silica particles, for example anionic colloidal silica particles as defined herein,
smectite clays, or mixtures thereof are added to the cellulosic suspension.

According to one embodiment, anionic surfactants that can be used according to
the invention are for example anionic surfactants with hydrophobic “tails” having from

10 about 6 to about 30 carbon atoms. Examples of anionic surfactants are saponified fatty
acids, alkyl(aryl)sulphonates, sulphate esters, phosphate esters, alkyl(aryl)phosphates,
alkyl(aryl) phosphonates, fatty acids, naphthalene sulphonate (NAS), formaldehyde
polycondensates, polystyrene sulphonates, hydrophobe-modified NAS, for example
saponified fatty acids, alkyl(aryl)sulphonates, sulphate esters, phosphate esters,

15 alkyl(aryl)phosphates, alkyl(aryl) phosphonates, and mixtures thereof.

According to one embodiment, the anionic surfactant and/or anionic
microparticle is added to the cellulosic suspension in a total amount from about 0.001 to
about 1, such as from about 0.005 to about 0.5, or from about 0.01 to about 0.1 kg/ton
dry cellulosic fibres.

20 According to one embodiment, non-ionic surfactants that can be used according
to the invention include generally ethoxylated or propoxylated fatty acids or fatty alcohols.
The ethoxylated fatty acids and fatty alcohols can be ethoxylated with from about 1 to
about 30 ethylene oxide (EO), or from about 4 to about 25 EO. The ethoxylated fatty
acids and fatty alcohols may have from about 6 to about 30 carbon atoms, or from about

25 6 to about 22 carbon atoms. The propoxylated fatty acids and fatty alcohols may have
been propoxylated with from about 1 to about 30 propylene oxide (PO), or from about 1 to
about 8 PO. The propoxylated fatty acids and fatty alcohols can have from about 6 to
about 30 carbon atoms, such as from about 6 to about 22 carbon atoms. It is also
possible to use carbon dioxide instead of propylene oxide.

30 According to one embodiment, a non-ionic surfactant is added in an amount from
about 0.1 to about 10, for example from about 0.3 to about 7, or from about 0.5 to about 5
kg/ton dry cellulosic fibres.

According to one embodiment, further conventional components may be added
to the cellulosic suspension such as wet strength agents, dry strength agents and wetting

35 agents.

According to one embodiment, the cellulosic fibres of the cellulosic suspension

may include fibres derived from wood pulp, which includes chemical pulp such as sulphite
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and sulphate pulps, as well as mechanical pulps such as ground wood,

thermomechanical pulp and chemical modified thermomechanical pulp. Recycled fibres
may also be used. The recycled fibres can contain all the above mentioned pulps in
addition to fillers, printing inks etc. Chemical pulps, however, are preferred since they
impart a superior feeling of softness to tissue sheets made from it. The utilization of
recycled fibres for making tissue or fluff often includes a process step known as deinking
to remove as much as possible of the printing ink from the fibre slurry and most of the
filler material to get an acceptable brightness of the recycled fibre slurry and paper
machine runnability. The deinking process often includes addition of anionic substances
such as saponified fatty acids and water glass to the fibre slurry. These substances are
sometimes carried over to the paper machine and due to the fact that they are anionic,
they can inactivate cationic chemicals added to the stock. These substances are called
anionic detrimental substances or “anionic trash”.

To evaluate the performance of the papermaking process according to the
invention a number of parameters can be measured. To determine the static electricity
the static potential is measured. The effect of the debonder system can be determined by
measuring knot content, burst strength, defiberization energy and wetting rate. Low burst
strength and low defiberization energy shows that the fibre-to-fibre bonds are weak,
which enhances the softness.

The invention being thus described, it will be obvious that the same may be
varied in many ways. Such variations are not to be regarded as a departure from the gist
and scope of the present invention, and all such modifications as would be obvious to
one skilled in the art are intended to be included within the scope of the claims. The
following examples will further illustrate how the described invention may be performed
without limiting the scope of it. If not otherwise stated, all contents and percentages as

described herein refer to weight percent.

Example 1
A coconut oil was mixed with a parasubstituted alkyl benzylsulfonic acid (~C12)

(anionic surfactant) and an unsaturated fatty alcohol with 16 to 18 carbon atoms being
ethoxylated with 5 EO (non-ionic surfactant). The contents of the components were 50
wt% oil, 1 wt% anionic surfactant, and 49 wt% non-ionic surfactants. The oil-surfactant
blend was then heated to 50°C. Aqueous solutions with and without a Polyamine
Bewoten C410 (polymer) were prepared. The concentration of the polymer in the
aqueous solution was 4 wt%. The aqueous solutions were heated separately to 50°C.
The oil-surfactant blend was subsequently emulsified into the aqueous solutions by

means of an Ultra-Turrax® (high-shear equipment). The compositions were subsequently
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cooled to room temperature in a water bath. The weight ratio of the oil-surfactant blend to

the aqueous solution was 15:85. The compositions prepared will in the following be

referred to as debonder compositions D1 and D2 respectively.

5 The debonder compositions used in the examples:
D1: Eka Soft F61® composed of 3.4 wt% Polyamine Bewoten C410 and the oil-

surfactant blend in aqueous solution

D2: Oil-surfactant blend (Eka Soft F60®) in aqueous solution
10
The polymer used in the examples:
P1: Polyamine Bewoten C410 (Eka Soft F50®)
P2: Polydadmac (Eka ATC 6340)
The silicious materials used in the examples are:
15 S1: Silica sol (Eka NP 320®)
S2: Eka Soft F40®, a synthetic hectorite, hydrous Sodium Lithium Magnesium
Silicate.
S3: Composition containing S1 and S2 in weight ratio 1:1
S4: Composition containing S1 and S2 in weight ratio 2:1
20 S5 Composition containing S1 and Bentonite in weight ratio 1:1
S6: Composition containing S1 and Bentonite in weight ratio 2:1
S7: Composition containing S1 and Bentonite in weight ratio 1:1

The silicious materials, S1-S7, either as sole materials or mixtures thereof, were
25 dissolved in water to form an aqueous solution with 1 wt% silicious material. Mixtures S3-

S7 are defined in the schedule below:

Dry weight
ratio NP320 Laponite® Bentonite
Comp. | Silica:Smectite | (8 wt%) (6 wt%) (100 wt%) | Water

S3 1:1 759 (1) 100g (2) - -
S4 2:1 150g(1) 100g (2) - -
S5 1:1 100g(1) - 8.0g (3) 92(2)
S6 2:1 100g(1) - 4.0g (3) 46(2)
S7 1:1 100g(1) - 8.0g (2) 92(3)
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added after 8 minutes of agitation. After 10 minutes the formed sheets were prepared in a
standard PFl-sheet former (A4 sheets). The sheets were then pressed according to
standard method SCAN C26:76. Finally, the sheets were dried on a cylinder to about 90-
10 95% dry content and were then conditioned in a climate room at 23°C and 50% relative
humidity. If the additives were sprayed, 10 ml of the diluted product was used, with a
concentration appropriate to receive a certain dosage level. The spraying was either
conducted on wet paper web after pressing (about 50% dry content) or on dried and
conditioned paper web (about 93% dry content). If sprayed on dried and conditioned
15 paper web, the sheets were dried and conditioned once again before measurements

were made.

Example 2
In example 2 the defiberization energy and static potential were measured of

20 sheets prepared from different combinations of debonder compositions added to the
cellulosic suspension and silicious materials added to the sheets. The amount of
debonder composition added to the cellulosic suspension was 2.0 kg/ton based on dry
cellulosic fibres. The polymer (Polyamine Bewoten C410) was added in conjunction with
the debonder composition or separately in an amount of 0.033 kg/ton based on dry

25 cellulosic fibres. From 0 to 2.0 kg silicious material/ton dry cellulosic fibres was added to
the sheets as set out in table 1. The debonder compositions, polymer and silicious
materials were added either to the furnish (F) or sprayed on the dried and conditioned
paper web (about 93 wt% dry content) (S). Dry paper sheets were prepared according to
example 1. The static potential of the sheets was measured with an Electrostatic field

30 measurement device (JCI 148) and a high voltage head JCI (John Chubb Instrumentation
140) connected to a pin-defiberizer. The defiberization is measured in kd/kg and the static

potential is measured in kVolt.

35
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static potential of sheets was neasured for sole silicious 15 materials and
conbi nations thereof. 0 to 0.5 kg silicious material/ton dry cellul osic
fibres according to table 3 were added. The silicious materials were
sprayed on the wet paper web (about 50 wt % dry content). Dry paper sheets
were prepared according to exanple 1. The static potential was neasured in
t he sang way as in exanmple 2. WO 2011[I.1 08‘75PCT/ EP2011/ 054580 13 Table 3

4.0 -4.3
-8.5 -8.

Test No.” Additives Dosage of silicious ials 0 kg/ton (kV) 0.125
kg/ton (k\W)Test R5 Additives Total dosage of silicious materials
No. 0 kg/ton | 0.25 kg/ton | 0.5 kg/ton | 1.0 kg/ton | 2.0 kg/ton
(kJ/kg)(KV) | (kJ/kg)(KV) | (kJ/kg)(kV) | (kJ/kg)(KV) | (kJ/kg)(KV)
1 None 165 | 7.0 - - - - - - - -
2 | Sprayed H,O | 159 | 6.5 - - - - - - - -
3 | P1(F)+D2(S) | 80 |13.0| - - - - - - - -
4 D1(S) 90 |13.0| - - - - - - - -
5 |D2(F)+P1(F)+| - - 110 [10.0| 95 | 5.0 | 85 | 4.7 - -
S2(F)
6 |D2(F)+P1(F)+| - - 110 [10.0 | 110 | 8.0 | 105 | 1.7 | 115 | -6.4
S2(F)+S1(F)
7 D2(F) 155 | 7.0 - - - - - - - -

D2(F+P1(F) | 115 [125] - | - | - | - | - | - [ - | -
D2(F+P1(S) [125 100 - | - [ - | - | - [ - | - | -

10 |D2(F)+P1(S)+| - - | 160 | 7.6 | 155 | 6.5 | 155 | 3.3 | - -
S1(S)

11 |D2(F)+P1(F)+| - - | 105 | 1.4 | 105 | 4.0 | 100 | 55 | - -
S2(S)

12 |D2(F)+P1(F)+| - - [ 115 [ 9.0 | 115 | 6.8 | 120 | 40 | - -
S1(S)

13 |D2(F)+P1(F)+| - - [100 | 52 [ 110 | 5.0 | 110 | 1.3 | - -
S3(S)

It is evident from the results of Table 1 that a low static potential can be reached smoothly

by addition of colloidal silica particles according to the invention.

10 Example 3
In example 3 the static potential of sheets was measured for sole silicious

materials. From 0 to 2.0 kg silicious material/ton dry cellulosic fibres were added as set
out in table 2. The silicious materials were added either sprayed on the wet paper web
(about 50 wt% dry content) (SWP) or the dried and conditioned paper web (about 93 wt%
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dry content)(SDP). Dry paper sheets were prepared according to example 1. The static

potential was measured in the same way as in example 2.

5
Table 2
Test Additives Dosage of silicious materials
No. 0 kg/ton | 0.125 | 0.25 0.5 1.0 2.0

(kV) kg/ton | kg/ton | kg/ton | kg/ton | kg/ton
(kV) (kV) (kV) (kV) (kV)

1 S1(SWP) 7.6 0.4 -5.4 -3.7 -2.2 -0.8
2 S2 (SWP) 7.6 -1.4 -3.0 -4.0 -4.3 -6.6
3 S1 (SDP) 7.5 0.7 0.7 0.5 -0.3 -0.5
4 S2 (SDP) 7.5 -3.9 -6.9 -8.5 -8.1 -7.3

It is evident from the results of Table 2 that a low static potential can be reached with a
low dosage of silica according to tests 1 and 3 of the invention without render the

10 antistatic potential considerably negative.

Example 4
In example 4 the static potential of sheets was measured for sole silicious

15 materials and combinations thereof. 0 to 0.5 kg silicious material/ton dry cellulosic fibres
according to table 3 were added. The silicious materials were sprayed on the wet paper
web (about 50 wt% dry content). Dry paper sheets were prepared according to example

1. The static potential was measured in the same way as in example 2.
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as in exanple R. 15Ndedl e 4| 7lest| No- Additdves Tota|] dosage of silicious
materi al s 0. 125 kg/ton (kM) 0.25 kg/ton (kV) 0.5 kgf{ton (kV) 1.0 kg/ton
(kV) 2.0 Kkg/toh (kV) 1 D2(F)+P1(F)r52(F)

2 Sprayed H,0O 6.1 - - -

3 S1 - 0.4 -5.4 -3.7

4 S2 - -1.4 -3.0 -4.0

5 S3 - - -4.1 -4.6

6 S4 - - 1.1 -3.0

7 S5 - - -0.6 0.7

8 S6 - - -0.1 1.4

9 S7 - - 3.5 1.7

It is evident from the results of Table 3 that a low static potential can be smoothly reached

according to the invention.

5 Example 5
In example 5 the static potential of the sheets was measured, which sheets were
prepared from furnishes containing debonder composition, polymer and Laponite without
or with silica sol sprayed on the dried and conditioned paper web (about 93 wt% dry
content). The amount of debonder composition added to the cellulosic suspension was
10 2.0 kg/ton based on dry cellulosic fibres and polymer addition was 0.033 kg/ton based on
dry cellulosic fibres. The total amount of silicious material was varied between 0.125 to
2.0 kg silicious material/ton dry cellulosic fibres according to table 4.. Dry paper sheets
were prepared according to example 1. The static potential was measured in the same
way as in example 2.
15
Table 4
Test Additives Total dosage of silicious materials
No. 0.125| 0.25 | 0.5 1.0 2.0
kg/ton | kg/ton | kg/ton | kg/ton | kg/ton
(kV) | (kV) | (kV) | (kV) | (kV)
1 D2(F)+P1(F)+S2(F) 10.0 | 10.0 | 8.0 -1.6 -
2 | D2(F)+P1(F)+S2(F)+S1(S) - 100 | 7.0 2.8 | -7.6
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Dry paper shleeissl (med i) smnmoarambleﬂ:myrderr@)tspraeﬁedrmltbe driedTéred edrafitiooedpagat i al
and defiberjza wer e red in t a as.in exanple 2.
Tabl o5 1ol 580 R g R e Emp e oCupiey R Shild) RRTN e
(kJ/ kg)’((kV)ce[IhIthS skgpdrnsion( Wwdé KY) kightdn Bagéed Iog/drgmeﬂlklﬂ»élk:g‘)t(rdxs/)anﬂ tbe kgl yingar
(kJ7kg) ( kV)adgiltlon (to)th %F%ensmn WaZ 0.12 kgl/ton based on dry cellulosic fibres. The total

amount of silicious material was varied between 0.125 to 0.5 kg silicious material/ton dry

cellulosic fibres according to table 5. The addition level of P2 (polydadmac, Eka ATC

6340) to the web was varied between 0.125 to 0.5 kg silicious material/ton dry cellulosic

15 fibres according to table 5. Dry paper sheets were prepared according to example 1. The

static potential and defiberization energy were measured in the same way as in example

2.
Table 5
Test Additives Dosage of silicious materials
No. 0 kg/ton 0.125 kg/ton | 0.25 kg/ton 0.5 kg/ton
(kJ/kg)(kV) | (kd/kg)(kV) | (kJ/kg)kV) | (kJ/kg)kV)
1 D2(F)+P1(F) 120 | 9.7 - - - - - -
2 | D2(F)+P1(F)+S1(S) | - - 105 | 9.9 | 105 | 12.2 - -
+0.125kg/t P2(S)
3 | D2(F)+P1(F)+S1(8) | - - - - 100 | 91 | 110 | 8.3
+0.25kg/t P2(S)
4 | D2(F)+P1(F)+S1(S)| - - - - 105 | 88 | 120 | 8.8
+0.5 kg/t P2(S)
5 | D2(F)+P1(F)+S1(8) | - - 105 | 9.2 | 100 | 88 | 100 | 7.7

20
It is evident from the results of Table 5 that test 5 according to the invention results in
lower static potential and/or lower defiberization energy than the tests in which a polymer

was applied to the web.

25
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1. Process of producing a cellulosic fibre web comprising
a) providing a cellulosic suspension and adding a debonder system to the suspension
b) dewatering the cellulosic suspension and forming a cellulosic fibre web
¢) applying colloidal silica particles in an amount from about 0.01 to about 5 kg/t
cellulosic fibres to said cellulosic fibre web,
wherein no polymer is added to the formed cellulosic fibre web.

2. Process according to claim 1, wherein the colloidal silica particles are added
to the web in an amount of from about 0.1 to about 2 kg/ton cellulosic fibres.

3. Process according to claim 1 or 2, wherein a smectite clay is added to the
formed cellulosic fibre web in an amount from about 0.01 to about 50 kg/ton cellulosic
fibres.

4. Process according to any one of claims 1 to 3, wherein the colloidal silica
particles are sprayed on the web.

5.  Process according to any one of claims 1 to 4, wherein the debonder system
comprises

(i) an oil, fat or wax,
(ii) at least one non-ionic surfactant, and
(iii) at least one anionic surfactant

6. Process according to any one of claims 1 to 5, wherein the debonder system
comprises a quaternary ammonium compound.

7. Process according to claim 6, wherein the weight ratio of the debonder
system to smectite clay added to the web ranges from about 1:50 to about 100:1.

8.  Process according to any one of claims 2 to 7, wherein the smectite clay is
laponite and/or bentonite.

9.  Process according to any one of claims 1 to 8, wherein the static potential of
the cellulosic fibre web is lower than 10 kV.

10.  Process according to any one of claims 1 to 9, wherein the defiberization
energy of the cellulosic fibre web is lower than 120 kJ/kg.

11.  Process according to any one of claims 1 to 10, wherein the cellulosic fibre
web is further processed to produce air-laid paper, tissue or fluff.

12.  Process according to any one of claims 1 to 11, wherein the weight ratio of
silica to smectite clay added to the cellulosic fibre web ranges from about 1:100 to about
100:1.

13.  Cellulosic fibre web obtainable by the process as claimed in any one of
claims 1to 12.

14.  Cellulosic fibre web comprising silica particles in an amount from about 0.25

to about 1 kg/ton dry cellulosic fibres and wherein the static potential is lower than 5 kV.
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suspen5|on|QMWefmannﬁgkamgelIuI05|c fibre web 5c) applying colloidal silica
particles in an anmount from about 0.01 to about 5 kg/t cellulosic fibres to
said cellulosic fibre web, wherein no polynmer is added to the forned
cellulosic fibre web. 2. Process according to claim1, wherein the coll oi dal
silica particles are added to the web in an anount of fromabout 0.1 to
about 2 kg/ton cellulosic fibres. 10 3. Process according to claim1l or 2,
wherein a snectite clay is added to the formed cellulosic fibre web in an
anount from about 0.01 to about 50 kg/ton cellulosic fibres 4.Process
according to any one of claims 1 to 3, wherein the colloidal silica
particles are sprayed on the web. 155.Process according to any one of
claims 1 to 4, wherein the debonder system conprises (i) an oil, fat or
wax, (ii) at least one non-ionic surfactant, and (iii) at |east one anionic
surfactant 206. Process according to any one of clains 1 to 5, wherein the
debonder system conprises a quaternary anmoni um conmpound. 7.

Process according to claim6, wherein the weight ratio of the debonder
systemto snectite clay added to the web ranges from about 1:50 to about
100: 1. 8. Process according to any one of clainms 2 to 7,
wherein the snectite clay is 25 | aponite and/or bentonite. 9.
Process according to any one of clainms 1 to 8, wherein the static potenti al
of the cellulosic fibre web is |ower than 10 kV. 10. Process
according to any one of claims 1 to 9, wherein the defiberization energy of
the cellulosic fibre web is |ower than 120 kJ/kg. 3011. Process according to
any one of clains 1 to 10, wherein the cellulosic fibre web is further
processed to produce air-laid paper, tissue or fluff. 12. Process according
to any one of clainms 1 to 11, wherein the weight ratio of silicato
snectite clay added to the cellulosic fibre web ranges from about 1:100 to
about 100:1. 3513.Cellulosic fibre web obtainable by the process as cl ai ned
in any one of clainms 1 to 12. 14.Cellulosic fibre web conprising silica
particles in an anount from about 0.25 to about 1 kg/ton dry cellul osic
fibres and wherein the static potential is |lower than 5 kV. WO

2011/ 120875PCT/ EP2011/ 054580 16 15.Cellulosic fibre web according to claim
14, wherein the defiberization energy is lower than 120 kJ/kg.



