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The invention relates to a base paper for pro-

ducing a multilayer product, such as laminate structure.
The base paper comprises cellulosic fibre material and
has a bulk density value <590 kg/m3; a Bendtsen rough-

ness value >800 ml/min; and a Gurley porosity value <15
s/100 ml. The invention further relates to a use of the
base paper and to a multilayer structure.
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Description

[0001] The present invention relates to a base paper,
its use, and a multilayer structure comprising at least one
layer made from said base paper, according to the pre-
ambles of the enclosed claims.

[0002] Various multilayer products are used nowadays
for a wide variety of purposes. Common examples of
multilayer products are different laminate structures,
such as high-pressure laminates, continuously pressed
laminates, as well as technical laminates and electro-
technical laminates. Atypical laminate structure may
comprise a base or core, possibly a decorative paper
layer(s) arranged on the base or core and finally an over-
lay layer. The base or core may be a material board, such
as a particle board, fibreboard or the like, or the base or
core may be formed from a number of layers of core
paper or base paper that have been permanently at-
tached together during the manufacture of laminate
structure, i.e. multilayer structure of multilayer product.
In case the base or core of the laminate structure com-
prises a material board, the laminate structure usually
comprises one or several layers of base paper between
the material board and the possible decorative layer(s)
and the overlay layer. Other multilayer products are, for
example, evaporative cooling pads. In practice, multilay-
ered products, such as laminate structures, usually thus
comprise multiple layers of base paper, which usually is
an absorbent kraft paper.

[0003] In multilayer products and multilayer structures,
the layers may be attached together by a thermosetting
resin which is cured during the manufacture of the mul-
tilayer product or structure. The individual base or core
paper layers and the decorative paper layers are impreg-
nated with the thermosetting resin, the layers are stacked
in the desired order, pressed together and the resin is
cured, resulting the final multilayer product or structure,
such as laminate structure. In order to guarantee a proper
attachment of the individual layers with each other and
the formation of the laminate structure, itis important that
the used core or base paper absorbs resin effectively
and uniformly.

[0004] Most resins used in manufacture of laminate
structures are synthetic polymers, such as melamine res-
ins, formaldehyde resins, phenolic resins, and the like.
There is a rising interest in sustainability in the industry,
which has led to reduction of the use of the synthetic
petroleum-based polymer resins, both due to the envi-
ronmental reasons as well as the growing market pres-
sure. This means that there is an increased demand and
desire to use resins which are, at least partly, based on
natural and/or renewable resources. One interesting res-
in possibility to use in multilayered structures or products
would be various thermosetting resins, which are atleast
partly based on lignin. Lignin is a natural polymeric sub-
stance thatis available in large quantities as a by-product,
for example, from pulp industry. These lignin-based res-
ins could provide a sustainable alternative to petroleum-
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based polymers, as they are at least partly based on re-
newable sources and they can be manufactured by using
raw-materials that otherwise might be considered as
waste and incinerated. However, lignin-based resins
have not worked properly with the available base papers,
and this have limited or prevented their use in these ap-
plications. Lignin-based resins have not been uniformly
absorbed into the base paper, and a resin poor area has
been formed in the middle of the base paper. As the con-
sequence of the non-uniform resin absorption, the at-
tachment of the layers during the manufacture of the mul-
ti-layered structures and products has been inadequate,
which have resulted failed and/or non-usable structures
or products.

[0005] In general, there is a constant need to improve
the properties of base papers intended for use in multi-
layer structures or products in order to improve the quality
of the produced multilayer structures or products, to ease
the production process as well as to enable wide use of
the new, exciting, at least partly lignin-based thermoset-
ting resins, which are emerging on the market.

[0006] An object of this invention is to minimise or pos-
sibly even eliminate the disadvantages existing in the
prior art.

[0007] Anotherobjectofthe presentinvention is to pro-
vide a base paper, which shows improved properties in
a manufacture of multi-layered structures or products,
especially a good ability to absorb resin uniformly.
[0008] Anotherobjectofthe presentinvention s to pro-
vide a base paper, which is especially suitable for use
with at least partly lignin-based thermosetting resins in
manufacture of multilayer products.

[0009] In order to achieve, inter alia, the objects pre-
sented above, the invention is characterised by what is
presented in the characterising parts of the enclosed in-
dependent claims.

[0010] Some preferable embodiments of the invention
will be described in the dependent claims.

[0011] The embodiments mentioned in this text relate,
where applicable, to all aspects of the invention, even if
this is not always separately mentioned.

[0012] A typical base paper according to the present
invention for producing multilayer structure or multilayer
product, such as laminate structure, comprises cellulosic
fibre material and has

- abulk density value <590 kg/m3,
- aBendtsen roughness value >800 ml/min, and
- a Gurley porosity value <15 s/100 ml.

[0013] A typical multilayer structure according to the
presentinvention comprises atleastone layer made from
abase paperaccording to the inventionimpregnated with
a thermosetting resin comprising lignin.

[0014] Now it has been surprisingly found that an im-
proved absorption of a thermosetting resin, especially a
lignin-based thermosetting resin, into the base paper is
obtained when the base paper has a bulk density value
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<590 kg/m3, a Bendtsen roughness value =800 ml/min,
and a Gurley porosity value <15 s/100 ml, sometimes
<10 s/100 ml or <5 s/100 ml. The selected combination
of the base paper properties provides unexpectedly ef-
fective absorption of the resin into the base paper. It was
found that the specific combination of the bulk density,
Bendtsen roughness and Gurley porosity values enable
uniform and fast absorption of the thermosetting resins,
especially at least partly lignin-based thermosetting res-
ins, throughout the base paper layer, while the absorbed
resin amount is maintained at a proper level. The present
invention solves many of the problems that have this far
limited or prevented the use of lignin-based thermoset-
ting resins in manufacture of multi-layered products, such
as laminates.

[0015] The presentinvention enables uniform absorp-
tion of thermosetting resin, especially at least partly
lignin-based thermosetting resin, throughout the base
paper. This means that a high resin content can be at-
tained even in the middle region of the base paper, and
a uniform or nearly uniform absorption profile for the ther-
mosetting resin can be achieved throughout the base
paper. The base paper has a first large surface and a
second large surface, which are parallel with each other.
The distance between the first and the second surface
defines the thickness of the base paper. According to
one embodiment, the base paper may comprise a first
edge region, a second edge region and a middle region
extending between the first edge region and the second
edge region. The first edge region extends from the first
large surface of the base paper in the thickness direction
towards the middle region of the base paper and the sec-
ond edge region extends from the second large surface
of the base paper in the thickness direction towards the
middle region of the base paper. The respective edge
region usually comprises 15 % of the thickness of the
base paper, and the middle region usually comprises 70
% of the thickness of the base paper. According to one
preferable embodiment the base paper is impregnated
with a thermosetting resin, preferably a thermosetting
resin comprising lignin, i.e. at least partly lignin-based
thermosetting resin. Preferably the concentration of the
thermosetting resin in the first and second edge regions
is essentially the same as in the middle region. For ex-
ample, the difference in concentration of the thermoset-
ting resin between the first and second edge regions and
the middle region is at most 30 %, preferably at most 20
%, sometimes at most 10 %. Sometimes, the difference
in concentration of the thermosetting resin between the
first and second edge regions and the middle region may
be less than 15 % or even less than 5 %.

[0016] The multilayer structure or multilayer product,
preferably a laminate structure, which comprises at least
one layer made from base paper according to the present
invention, may comprise at least 10 weight-%, preferably
at least 20 weight-%, of thermosetting resin, especially
thermosetting resin comprising lignin, i.e. at least partly
lignin-based resin. The resin content in the multilayer
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structure or product in percentages is determined by cal-
culating the weight difference between the impregnated
base paper (structure/product) and unimpregnated base
paper (structure/product), whereafter the weight differ-
ence is divided by the weight of the impregnated base
paper (structure/product) and multiplied with 100. All
weights are given as dry weights.

[0017] The base paper according to the present inven-
tion is especially suitable for impregnation or absorption
with a thermosetting resin comprising lignin, i.e. at least
partly lignin-based resin. The thermosetting resin solu-
tion, which is used to impregnate the base paper may
comprise at least 4 weight-%, preferably 8 weight-%,
more preferably at least 12 weight%, of lignin, calculated
from the total weight of the resin solution.

[0018] In the present context, the term "base paper"
denotes a paper made from cellulosic fibre material and
intended for use as a layer in a multilayer structure or
product, such as laminate structure. Typically, the base
paper comprises bleached and/or unbleached cellulosic
fibre material, preferably unbleached cellulosic fibre ma-
terial obtained by kraft pulping. According to one embod-
iment the cellulosic fibre material may comprise virgin
cellulosic fibres and/or recycled cellulosic fibres. Some-
times the cellulosic fibre material may comprise cellulosic
fibres obtained by mechanical pulping methods and/or
cellulosic fibres originating from kraft pulping of sawdust.
Preferably the cellulosic fibre material comprises
unbleached cellulosic fibres, recycled cellulosic fibres
and/or cellulosic fibres originating from kraft pulping of
sawdust. According to one embodiment, the cellulosic
fibre material may comprise 0 - 100 weight-%, preferably
10 - 90 weight-% or 25 - 75 weight-%, of unbleached
cellulosic fibres, and/or 0 - 100 weight-%, preferably 10
- 90 weight-% or 25 - 75 weight-%, of recycled cellulosic
fibres.

[0019] The base paper may have a bulk density value
<590 kg/m3 or <555 kg/m3, preferably <550 kg/m3, more
preferably <540 kg/m3, sometimes even <525 kg/m3. Ac-
cording to one embodiment of the invention the base pa-
per may have a bulk density value in a range of 425 -
590 kg/m3 or 440 - 555 kg/m3, preferably 450 - 550 kg/m3,
more preferably 475 - 540 kg/m3. It has been observed
that the bulk density of the base paper may be signifi-
cantly lower compared to conventional base papers,
where the bulk values are typically round 600 - 680 kg/m3.
It is assumed that the low bulk value of the base paper,
when combined with the selected porosity values, unex-
pectedly improves the absorption, i.e. impregnation of
the thermosetting resin, especially at least partly lignin-
based thermosetting resin, into the base paper. Improved
resin impregnation enables smooth and effective opera-
tion of the manufacturing process for the multilayer struc-
ture or product, as well as enables the production of
stronger and qualitatively more uniform and satisfactory
structures or products. In the present context the bulk
values are measured by using standard ISO 534:2005.
[0020] The base paper may have a Bendtsen rough-
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ness value >800 ml/min, preferably >900 ml/min, more
preferably >950 ml/min. According to one embodiment
the base paper may have the Bendtsen roughness value
in the range of 800 - 1300 ml/min, preferably 900 - 1200
ml/min, more preferably 950 - 1150 ml/min. Bendtsen
roughness indicates the smoothness of the base paper
surface. Conventionally, it has been assumed that the
base paper should have a smooth surface, i.e. relatively
low Bendtsen roughness value. However, now it has
been unexpectedly found that increased surface rough-
ness makes the base paper surface more "open" and
facilitates the absorption or impregnation of the thermo-
setting resin, especially at least partly lignin-based ther-
mosetting resin. In particular thermosetting resins having
alarge molecular size, such as atleast partly lignin-based
thermosetting resins, are more easily absorbed when the
Bendtsen roughness of the base paper is within the se-
lected range. In the present context the Bendtsen rough-
ness values are measured by using standard ISO
8791-2:1990 part 2.

[0021] According to one embodiment of the invention
the base paper may have a Gurley porosity value <15
s/100 ml, preferably in the range of 1 - 15 s/100 ml, more
preferably 2 - 12.5 s/100 ml, even more preferably 4 - 8
s/100 ml. Forexample, the base paper may have a Gurley
porosity value in the range of 3 - 9 s/100 ml, preferably
4 - 8 s/100 ml, more preferably 5 - 7 s/100 ml. The base
paper may have a Gurley porosity value even in the range
of 7 - 13 s/100 ml, preferably 8 - 12 s/100 ml, more pref-
erably 9 - 11 s/100 ml. According to one preferable em-
bodiment of the base paper may have a Gurley porosity
value <5 s/100 ml, preferably <4.5 s/100 ml, more pref-
erably <4 s/100 ml. The Gurley porosity value may be in
the range of 1 - 5 s/100 ml, preferably 1.5-4.5 s/100 ml,
more preferably 2 - 4 s/100 ml. In general, the Gurley
porosity value describes the air permeability of the base
paper. It was surprisingly found that when the Gurley
porosity value is within the defined values, especially
when the Gurley porosity value is <5 s/100 ml, in combi-
nation with the defined bulk density and Bendtsen rough-
ness values, the base paper is able to absorb increased
amounts of thermosetting resin, especially lignin-based
thermosetting resin. The increased ability of the base pa-
per to absorb resin ensures that the resin amount is suf-
ficient during the pressing step in the manufacture of the
multilayer product and the quality of the produced multi-
layer products is high. As the defined Gurley porosity for
the base paper enables the absorption of proper amounts
of thermosetting resin into the base paper, the overall
efficiency of the process is improved. In the present con-
text the Gurley porosity values are measured by using
standard ISO SCAN-P 19:78.

[0022] According to one embodiment of the invention
the base paper may have a moisture content of 4 - 10
weight-%, preferably 4 - 8 weight-%, sometimes 5 - 8
weight-%. In the present context the moisture content is
measured by using standard ISO 287:1985. It has been
observed that the higher moisture content of the base
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paper further improves the absorption of the thermoset-
ting resin into the base paper during the manufacture of
multilayer products. At the same time, it is possible to
achieve savings in energy consumption of the manufac-
turing process for the base paper as the drying need for
the base paper in the process is reduced.

[0023] According to one embodiment of the present
invention the base paper may have a basis weight in a
range of 30 - 350 g/m2. According to one embodiment
the base paper may preferably have a basis weight in a
range of 30 - 120 g/m2, more preferably 40 - 100 g/m?2.
In the present context the basis weight is measured by
using standard ISO 536:1995. The base paper according
to this embodiment is thus especially suitable for manu-
facture of overlays.

[0024] According to another embodiment of the
present invention the base paper may have a basis
weight in a range of 120 - 350 g/m2, preferably 150 - 300
g/m2. The base paper according to this embodiment is
thus especially suitable for manufacture of high-pressure
laminates (HPL).

[0025] The base paper may preferably have a wet
strength value at least 300 N/m, more preferably at least
350 N/m, even more preferably at least 400 N/m, some-
times even at least 450 N/m. The wet strength value is
measured by using test method ISO 3781. Wet strength
is an important property of the base paper, as it allows
the effective absorption or impregnation of the base pa-
per with the thermosetting resin. The base paper may
comprise one or more suitable wet strength resins, such
as polyamidoamine epichlorohydrin resins or glyoxylated
polyacrylamide, which can be added to the cellulosicfibre
material during the manufacture of the base paper. Ac-
cording to the one embodiment the base paper may com-
prise a wet strength resin in amount of at least 1 kg/ton
paper (dry), preferably at least 2 kg/ton paper (dry), more
preferably at least 4 kg/ton paper (dry).

[0026] The base paper according to the presentinven-
tion is suitable for producing multilayer structures or mul-
tilayer products, such as laminate structures. The base
paper according to the present invention is especially
suitable to be used for making a multilayer product se-
lected from decorative high-pressure laminates, contin-
uous pressed laminates, postform laminates, fire retard-
ant laminates, compact laminates, drilling boards, elec-
trotechnical laminates, and technical laminates. The
base paper according to the present invention is further
especially suitable for use as cushion pads used in lam-
inate impregnation, evaporative cooling pads, as ply-
wood films, or as surface films.

[0027] The base paper according to the present inven-
tion can be manufactured as conventional in the art. By
proper selection of process parameters at the press and
drying sections as well as at the calandering, itis possible
to produce base paper according to the present inven-
tion. The person skilled in the art is able to determine the
required parameters with a few standard experiments.
The present invention is not related to the manufacture
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of the base paper as such, but the specific combination
of base paper properties providing unexpected advan-
tages.

[0028] An embodiment of the present invention is de-
scribed more closely in the following non-limiting exam-
ple.

EXAMPLE

[0029] Base paper was made from unbleached chem-
ical pulps. The main raw material of base paper stock
suspension was unbleached sawdust pulp. Another raw
material used for the base paper stock suspension was
recycled fibre originating from old corrugated cartons
(OCC). Minimum virgin pulp quantity was 70 %. To in-
crease wet strength properties of the base paper, wet
strength resin was added to furnish. Wet strength resin
quantity was 4 kg/ton to reach the required wet strength.
[0030] Theheadboxfed a very dilute stock suspension
onto the wire. On the wire section, as much water as
possible was removed from the stock suspension fed
from the headbox. Water was removed by means of grav-
ity and suction. After the wire section paper web was
pressed in a nip rolls and press felt, forcing water out of
the paper to the felt. The dryer section comprised steam-
heated drying cylinders. The dryer section was followed
by a machine calender which adjusted the thickness and
density of the produced base paper.

[0031] Produced base paper had following properties:

Bulk density 525 kg/m3

Bendtsen roughness average 1143 ml/min
Gurley porosity 3.5 s/100 ml

Grammage 193.3 g/m?

Moisture content 5.9 weight-%

[0032] When impregnated with thermosetting lignin-
based resin, it was observed that the absorption of the
resin throughout the base paper was uniform, and no
significant difference in resin content could be observed
between the edge regions and the middle region of the
base paper.

[0033] Even if the invention was described with refer-
ence to what at present seems to be the most practical
and preferred embodiments, itis appreciated that the in-
vention shall not be limited to the embodiments described
above, butthe inventionisintended to cover also different
modifications and equivalent technical solutions within
the scope of the enclosed claims.

Claims
1. Base paper for producing a multilayer product, such
as laminate structure, the base paper comprising cel-

lulosic fibre material and having

- a bulk density value <590 kg/m3,
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10.

1.

12.

- a Bendtsen roughness value >800 ml/min, and
- a Gurley porosity value <15 s/100 ml.

Base paper according to claim 1, characterised in
that the base paper has the bulk density value <555
kg/m3, preferably in a range of 450 - 550 kg/m3, more
preferably 475 - 540 kg/m3.

Base paper according to claim 1 or 2, characterised
in that the base paper has the Bendtsen roughness
value in the range of 800 - 1300 mi/min, preferably
900 - 1200 ml/min, more preferably 950 - 1150
ml/min.

Base paper according to claim 1, 2 or 3, character-
ised in that the base paper has the Gurley porosity
value <15 s/100 ml, preferably in the range of 1 - 15
s/100 ml, more preferably 2 - 12.5 s/100 ml, even
more preferably 4 - 8 s/100 ml.

Base paper according to claim 1, 2 or 3, character-
ised in that the base paper has the Gurley porosity
value <5 s/100 ml, preferably in the range of 1 - 5
s/100 ml, more preferably 1.5 - 4.5 s/100 ml, even
more preferably 2 - 4 s/100 ml.

Base paper according to any of preceding claims 1
-5, characterised inthatthe base paperhas a mois-
ture content of 4 - 10 weight-%, preferably 4 - 8
weight-%.

Base paper according to any of preceding claims 1
- 6, characterised in that the base paperhas a basis
weight in a range of 30 - 350 g/m2.

Base paper according to claim 7, characterised in
that the base paper has a basis weight in a range
of 30 - 120 g/m?2, preferably 40 - 100 g/mZ2,

Base paper to according claim 7, characterised in
that the base paper has a basis weight in a range
of 120 - 350 g/m2, preferably 150 - 300 g/mZ2.

Base paper to any of preceding claims 1 - 9, char-
acterised in that the base paper has a wet strength
value at least 300 N/m, preferably at least 350 N/m,
more preferably at least 400 N/m.

Base paper according to any of preceding claims 1
- 10, characterised in that that the base paper com-
prises wet strength resin in amount of at least 1
kg/ton paper (dry), preferably at least 2 kg/ton paper
(dry), more preferably at least 4 kg/ton paper (dry).

Base paper according to any of preceding claims 1
- 11, characterised in that the cellulosic fibre ma-
terial comprises virgin cellulosic fibres and/or recy-
cled cellulosic fibres.



13.

14.

15.

9 EP 4 001 504 A1

Base paper according to any of the preceding claims
1-12, characterised in that the base paper is im-
pregnated with a thermosetting resin, preferably
thermosetting resin comprising lignin.

Use of base paper according to any of claims 1-13
as cushion pads used in laminate impregnation; as
evaporative cooling pads; as plywood films; or as
surface films; or for making a multilayer product se-
lected from decorative high-pressure laminates,
postform laminates, compact laminates, fire retard-
antlaminates, continuous pressed laminates, drilling
boards, electrotechnical laminates and technical
laminates.

A multilayer structure, comprising at least one layer
made from a base paper according to any of claims
1 - 13 impregnated with a thermosetting resin com-
prising lignin, wherein the multilayer structure pref-
erably comprises at least 10 weight-%, preferably at
least 20 weight-%, of thermosetting resin comprising
lignin.
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