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Description

[0001] The present invention relates to a process for
the production of fibrous sheet structures, typically but
not exclusively, paper. Also within the ambit of the inven-
tion is a process for the production of a fibrous sheet
structures, which comprises steam forming and flash
condensing as key for very low water content production
of a fibrous sheet structures.

BACKGROUND OF THE INVENTION

[0002] In conventional paper making, 1 kg of a mixture
of fibres, fillers and additives is diluted by 100 litres of
water. Removal needs gravity, vacuum, pressing and
steam. Particle boards are produced by dispersing wood
particles in air and transfer them on a web. Subsequently
the matter is heated and pressed.

SUMMARY OF THE INVENTION

[0003] It is one object of the invention to provide a proc-
ess in which less water is needed.
[0004] The present invention, thus, provides a process
for producing fibrous sheet structures, e.g. paper, com-
prising
a step (i) of introducing fibres into steam, and
a step (ii) of, at least partially, condensing the steam by
expanding it to allow forming of a paper sheet.
[0005] The very core of the application will be the new
vapour-phase forming process for the production of fi-
brous sheet structures, e.g. paper and board. With this
new technology in hand, fibrous webs can be produced
with remarkably reduced water consumption, much less
energy, higher materials efficiency, lower carbon emis-
sions and can be made in smaller plants compared to
conventional processes.

DETAILED DESCRIPTION OF THE INVENTION

[0006] Before the present invention is described in de-
tail below, it is to be understood that this invention is not
limited to the particular methodology, protocols and rea-
gents described herein as these may vary. It is also to
be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and
is not intended to limit the scope of the present invention
which will be limited only by the appended claims. Unless
defined otherwise, all technical and scientific terms used
herein have the same meanings as commonly under-
stood by one of ordinary skill in the art.
[0007] Throughout this specification and the claims
which follow, unless the context requires otherwise, the
word "comprise", and variations such as "comprises" and
"comprising", will be understood to imply the inclusion of
a stated integer or step or group of integers or steps but
not the exclusion of any other integer or step or group of
integers or steps. In the following passages different as-

pects of the invention are defined in more detail. Each
aspect so defined may be combined with any other as-
pect or aspects unless clearly indicated to the contrary.
In particular, any feature indicated as being preferred or
advantageous may be combined with any other feature
or features indicated as being preferred or advanta-
geous.
[0008] As used herein, a "fibrous sheet structure" is
encompassing any structure that contains or encom-
passes fibres to fabricate materials, preferably charac-
terized by the x-y dimension being more than 1000 times,
typically 10000 times larger than the z- dimension and/or
a thickness of less than 5, typically less than 1 mm.
[0009] As used herein "high consistency" defines that
the water content of the matter used is 0 to 50 wt.%,
preferably 0,5 to 40 wt.%, more preferably 1 to 30 wt.%,
typically lower than 30%.
[0010] As used herein, a "cellulosic fibre" may be any
fibre that comprises, consists of, includes, contains or
encompasses cellulose.
[0011] As used herein, a "fibre" includes any other min-
eral or organic compound as well as any chemical sub-
stance, which is encompassed with the term "fibre". Thus
the definition covers all current and future mixtures of
fibres and other matter to produce fibrous sheet struc-
tures, typically paper.
[0012] Some documents are cited throughout the text
of this specification. Each of the documents cited herein
(including all patents, patent applications, scientific pub-
lications, manufacturer’s specifications, instructions, DIN
norms etc.), whether supra or infra, are hereby incorpo-
rated by reference in their entirety. Nothing herein is to
be construed as an admission that the invention is not
entitled to antedate such disclosure by virtue of prior in-
vention.
[0013] As mentioned, the invention provides a process
for producing fibrous sheet structures comprising a step
(i) of introducing or dispersing fibres into steam, and a
step (ii) of condensing the steam by expanding it to allow
forming of a fibrous sheet structures. Specifically, this
process uses steam instead of water in the formation
phase and condensed into a near to dry form. The whole
temperature profile of the process will be reversed. Prac-
tically, this revolutionary concept skips the dilution of fi-
bres in water, and thus comes near the old papermaker’s
dream of waterless paper production but still relies on
nature’s gift of bond formation. The fibres are typically
fibres at high consistency.

Forming section

[0014] The fibres may be introduced in step (i) via a
blowline, e.g. similar to the ones used in MDF or non-
wovens production, into steam, preferably into highly tur-
bulent steam. The steam in step (i) may have a temper-
ature of 120 to 220°C, preferably 140 to 200°C and more
preferably 150 to 180°C. Preferably, the fibres are intro-
duced in step (i) together with at least one additive, e.g.
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selected from fillers, processing aids, reinforcing agents,
modifiers, coatings, or any combination thereof.
[0015] This steam carries the moist fibres into the form-
ing zone, where the saturated steam expands and re-
leases the latent heat in condensing and the necessary
moisture is released to provide a basis for natural hydra-
tion and bond formation (conventional hydrogen bond-
ing) between the fibres. During condensation, the volume
of the steam shrinks to a fraction of the original while
negative pressure is formed that forces the fibres and all
possible additives to form a tight web. The water content
may be no more than 30% after the wire. There may be
no water runoff. Due to high gas velocities the forming
section is very short.
[0016] Steam forming can accommodate all kind of fi-
bres. The fibres may be selected from cellulosic fibres,
hydrophilic fibers, hydrophobic fibers, chemically-pulped
pulp fibres, mechanically pulped fibres, thermo-mechan-
ically pulped fibres, fibers from bale chemical pulp, recy-
cled fibres, or any combination thereof but is not limited
to this type of fibres.
[0017] Preferably, the fibres are pre-dried before step
(i), preferably dried to comprise from 0 to 30 wt.% water,
more preferably from 0,5 to 40 wt.% water, more prefer-
ably from 1 to 25 wt.%. In particular, the whole process
is operating at a very high dry content of at least 70%.
The whole temperature profile of the paper making proc-
ess is reversed as the maximum temperature is hit right
in the beginning of the process. Expanding steam leads
to high dilution and thus supports forming of the paper
sheet. Drying takes place at or above the atmospheric
boiling point taking advantage of the gradient.
[0018] Further, the process may comprise a step (iii)
of drying the fibrous sheet structures, which may be car-
ried out by the application of pressure and/or heat.
[0019] When applied, the process reduces fossil CO2
emissions by 50% and results in a 20% saving of primary
energy. Furthermore, the new technology allows smaller
productions units with a 40% lower investment per ca-
pacity unit and a very low environmental impact and no
effluent emissions. In addition the process can be used
to produce a full range of products replacing plastics.
[0020] There are no limitations in adding coatings af-
terwards online or offline in the process to further en-
hance optical properties and printability of the products
in a proven way.
[0021] Significant savings to the steam forming and
dry condensed fibrous sheet structures making concept
are: a.) at least -50% in energy consumption for drying:
a significantly smaller amount of water is to be evaporat-
ed in the dryer section: less than 360 instead of 900 1/t
dry product -> (-60%). In addition, the new pressing and
drying starts at or above boiling point, uses the condens-
ing effect and will thus need very little heating. Major use
of steam will be the driving steam the fibres are to be
fluidized in. b. very small amount of fresh water used and
no effluent treatment plant needed.
[0022] Various modifications and variations of the in-

vention will be apparent to those skilled in the art without
departing from the scope of the invention. Although the
invention has been described in connection with specific
preferred embodiments, it should be understood that the
invention as claimed should not be unduly limited to such
specific embodiments. Indeed, various modifications of
the described modes for carrying out the invention which
are obvious to those skilled in the relevant fields are in-
tended to be covered by the present invention.
[0023] The following example is merely illustrative of
the present invention and should not be construed to limit
the scope of the invention as indicated by the appended
claims in any way.

EXAMPLES

Example:

[0024] In conventional paper making, 1 kg of fibres is
diluted by 100 litres of water. Removal needs gravity,
vacuum, pressing and steam.
[0025] If 1 kg of fibres are suspended in 100 litres of
water vapour, the mass of water is only 6 % on the mass
of fibres. This means less than 0.1 litres of water per 1
kg of fibre. This amount of water is easily absorbed and
dried out of the paper sheet.

Claims

1. A process for producing fibrous sheet structures
comprising
a step (i) of introducing fibres into steam, and
a step (ii) of condensing the steam by expanding it
to allow forming of a paper sheet.

2. The process of claim 1, wherein the fibres before
being suspended in the steam are at high consist-
ency.

3. The process according to claim 1 or 2, wherein the
fibres are introduced in step (i) via a blowline.

4. The process according to any of the preceding
claims, wherein the steam in step (i) has a temper-
ature of 120 to 220°C, preferably 140 to 200°C and
more preferably 150 to 180°C.

5. The process according to any of the preceding
claims, wherein the fibres are introduced in step (i)
together with at least one additive.

6. The process according to claim 5, wherein the at
least one additive is selected from fillers, processing
aids, reinforcing agents, modifiers, coatings, or any
combination thereof.

7. The process according to any of the preceding
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claims, wherein the fibers are cellulosic fibres, and/or
wherein the fibres are selected from hydrophilic fib-
ers, hydrophobic fibers, chemically-pulped pulp fi-
bres, mechanically pulped fibres, thermo-mechani-
cally pulped fibres, fibers from bale chemical pulb,
recycled fibres, or any combination thereof.

8. The process according to any of the preceding
claims, wherein said fibres are pre-dried before step
(i), preferably dried to comprise from 0 to 30 wt.%
water, more preferably from 1 to 40 wt.% water, more
preferably from 1 to 25 wt.%.

9. The process according to any of the preceding
claims, wherein said fibres are prepared at high con-
sistency before step (i), preferably at 0 to 30 wt.%
water, more preferably at 0,5 to 40 wt.% water, more
preferably at 1 to 25 wt.% water.

10. The process according to any of the preceding
claims, wherein the process comprises a further step
(iii) of drying the fibrous sheet structures.

11. The process according to claim 9, wherein step (iii)
is carried out by drying.
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