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PROCESS FOR TREATING PULP

Field of the invention

The invention relates to a method for treating pulp, and pulps and
cellulosic articles obtained therefrom.

Background
A purpose of bleaching of pulp is to bring to completion, after the

digestion, the removal of residual lignin from the pulp. Bleaching does not
only provide positive effects to the pulp but influences also in a negative
manner. Bleaching often provide a decrease in bulk of the pulps. This
decrease in performance is known to be irreversible.

Peracetic acid (PAA) is a compound which forms when acetic acid and
hydrogen peroxide react in the presence of a catalyst. There are various
products commercially available, for example, 38 % distilled peracetic acid
(dPAA) and an equilibrium mixture of peracetic acid (ePAA), which typically
contains peracetic acid approximately 20 % by weight. The equilibrium
mixture of peracetic acid (ePAA) is connected to usage problems as the
material has a bad odor and need to be kept refrigerated to be storage stable.

In view of the problems and decrease in properties obtained during
bleaching it would be desirable to find new ways to overcome such issues.

Therefore, there is a need for new ways to improve the bulk of pulps,
especially if they have been subjected to a bleaching process.

Summary of the invention

The present invention provides a method to increase the bulk of pulp. If
the bulk of the pulp is increased also the bulk of the finished paper will
increase. This is done by addition of percarboxylic acid to the pulp, preferably
at the last stages of the pulp preparation. By such an addition negative
influences on bulk of e.g. bleaching are at least partially recovered and thus

provide improved overall performance.
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In one aspect, the present invention relates to a method of treating
pulp to increase bulk, which comprises addition of distilled and/or equilibrium
percarboxylic acid to a pulp obtained by converting at least 75 wt% of wood
used to provide said pulp.

In one embodiment the distilled and/or equilibrium percarboxylic acid is
added to said pulp during and/or after bleaching of said pulp.

In one embodiment the distilled and/or equilibrium percarboxylic acid is
added at least one point selected from the group during the last and/or
second to last stages of bleaching, after bleaching, before storage, during
storage, during disintegration of pulp, after disintegration of pulp, and before
the pulp is introduced into the papermaking process.

In one embodiment the distilled and/or equilibrium percarboxylic acid is
distilled and/or equilibrium performic acid (dPFA, ePFA), distilled and/or
equilibrium peracetic acid (dPAA, ePAA), distilled and/or equilibrium
perpropionic acid (dPPA, ePPA), or any combination thereof; preferably
distilled and/or equilibrium peracetic acid (dPAA, ePAA), preferably distilled
peracetic acid (dPAA).

In one embodiment the pulp is wood pulp; preferably mechanical pulp;
preferably CTMP pulp.

In one embodiment the distilled and/or equilibrium percarboxylic acid,
as 100% distilled and/or equilibrium percarboxylic acid, is provided in an
amount of from 2 kg to 10 kg per ton of pulp (as dry pulp), preferably from 2.5
kg to 9 kg per ton of pulp (as dry pulp), preferably from 3 kg to 9 kg per ton of
pulp (as dry pulp), preferably from 4 kg to 8 kg per ton of pulp (as dry pulp),
preferably from 5 kg to 7 kg per ton of pulp (as dry pulp).

In one embodiment the consistency of the pulp is from 2 % to 30 %,
preferably from 5 % to 15 %.

In one embodiment the pulp is treated at a temperature from 25 °C to
95 °C, preferably from 40 °C to 80 °C.

In one embodiment the treatment time is 30 sec to 120 h, preferably
from 5 min to 24 h, preferably from 15 min to 15 h, preferably from 20 minutes
to 6 h, preferably from 30 min to 2 h.
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In one embodiment the brightness of the pulp before the treatment is at
least 75 % ISO, preferably from 85 % to 95 % ISO.

In one embodiment the pH value of the pulp before the treatment is
from 3 to 9, preferably from 5 to 7.

In one embodiment the method further comprises adding chemical
pulp, optionally treated with distilled and/or equilibrium percarboxylic acid, to
said pulp.

In one aspect the present invention relates to a pulp obtainable by the
present method.

In one aspect the present invention relates to a cellulosic article
comprising pulp obtainable by the present method.

In one aspect the present invention relates to use of a pulp obtainable
by the present method, to provide a cellulosic article, preferably said cellulosic
article is selected from the group paper, paperboard, and cartonboard.

Short description of the drawing

Figure 1 is a graph showing the effect of pH on the present method.
Figure 2 is a graph showing the effect of addition amount of
percarboxylic acid on the present method.

Detailed description

According to the present invention there is provided a process for
treating pulp. More particularly there is provided a process for treating pulp
wherein the pulp is treated with distilled and/or equilibrium percarboxylic acid.
The distilled version and/or equilibrium of percarboxlylic acid has been found
to perform better compared to standard percarboxylic acid in the present
method. The distilled percarboxylic acid is especially preferred.

The distilled and/or equilibrium percarboxylic acid may be added to
said pulp during and/or after bleaching of said pulp. Examples of suitable
addition points for the distilled and/or equilibrium percarboxylic acid in
production of the present pulp are disclosed in the following. The acid may be
added during the bleaching, e.g. before and/or during the last and/or second
to last stages of the pulp bleaching. The acid may be added after bleaching,
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such as before and/or during storage. Sometimes the papermaking process is
not directly connected to the pulpmaking process. In such cases, dry or semi-
dry pulp may be transported between the different facilities. Thus, the acid
may be added during and/or after disintegration of pulp, e.g. dried pulp, as a
sort of wet disintegration step. The acid may be added before the pulp is
introduced into the papermaking process. For example, the acid may be
added at the stock preparation stage, at the latest. Any combination of the
points of addition mentioned herein may be used alone or in any combination.

The percarboxylic acid may be added to pulp in storage or pulp being
forwarded to storage if the pulp is in wet form, which then may be forwarded
to a papermaking process. Alternatively, percarboxylic acid may be added to
pulp during the bleaching step. In such cases, said acid is added between
different stages within a final bleaching step of the pulp manufacturing, such
as before or during the final stage of the bleaching or the second to last stage
of the bleaching. The percarboxylic acid may be added to pulp being
forwarded to a dewatering step after the bleaching step. Another alternative is
that the percarboxylic acid may be added to dewatered pulp which e.g. may
be forwarded to a drying step. If dry bales of wood pulp have been prepared,
the percarboxylic acid may be added when the pulp is being
disintegratedbefore being forwarded to a papermaking machine, or it may be
added to disintegrated pulp which is forwarded to a papermaking machine.
Disintegration of pulp is done by action of mechanical interaction and addition
of water. The acid may be added in the machine chest before the headbox of
a paper making machine. In view of addition of percarboxylic acid to pulp
being disintegrated the acid may be added into a hydrapulper which is
disintegrating the pulp to provide a slurry.

The distilled and/or equilibrium percarboxylic acid may be any suitable
distilled and/or equilibrium percarboxylic acid. In one embodiment the distilled
and/or equilibrium percarboxylic acid is selected from the group distilled
and/or equilibrium performic acid (dPFA, ePFA), distilled and/or equilibrium
peracetic acid (dPAA, ePAA), and distilled and/or equilibrium perpropionic
acid (dPPA, ePPA), and any combination thereof. For example, the distilled
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percarboxylic acid may be distilled and/or equilibrium peracetic acid (dPAA,
ePPA), whereof the first mentioned is most preferred.

Distilled and/or equilibrium percarboxylic acids are commercially
available. Distilled and/or equilibrium percarboxylic acids may also be
manufactured with any suitable method in the art. As an example, process for
producing dPAA is disclosed in publication US 2002/0193626 A1.

Distilled peracetic acid is obtained from the equilibrium solution of
peracetic acid and hydrogen peroxide and acetic acid. An advantage of the
distilled pearacetic acid is the absence of acetic acid and hydrogen peroxide.
The absence of acetic acid is a certain advantage due to lower content of
volatile organic compounds introduced into the process.

The amount of the distilled and/or equilibrium percarboxylic acid
depends, for example on the grade of the distilled and/or equilibrium
percarboxylic acid. In one embodiment the amount of the distilled and/or
equilibrium percarboxylic acid, calculated as 100% distilled and/or equilibrium
percarboxylic acid, provided is in an amount of from 2 kg to 10 kg per ton of
pulp (as dry pulp), such as from 2.5 - 9 kg per ton of pulp (as dry pulp), 3 -9
kg per ton of pulp (as dry pulp), 4 - 8 kg per ton of pulp (as dry pulp), 5 - 7 kg
per ton of pulp (as dry pulp), 5.5 - 10 kg per ton of pulp (as dry pulp), 5.5 - 8
kg per ton of pulp (as dry pulp), 5.5 - 7 kg per ton of pulp (as dry pulp), 5 -7
kg per ton of pulp (as dry pulp), 5.5 — 6.5 kg per ton of pulp (as dry pulp), or
5.8 — 6.2 kg per ton of pulp (as dry pulp).

The pulp to be treated may be any suitable pulp. In one embodiment
the pulp is wood pulp. The pulp may be ground wood pulp. For example, the
pulp may be a high yield pulp. By high yield pulp it is herein meant pulp
obtained which has converted at least 75 wt%, such as at least 80 wt%, of the
wood used to said pulp.Thus, a high conversion of the wood used into pulp
provides a high yield pulp. Mechanical pulps are preferred high yield pulps
according to the present process.

High yield pulps and mechanical pulps include also
chemithermomechanical pulp (CTMP) and preferably CTMP pulp is used
according to one embodiment of the present invention.
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Mechanical pulp can be combined with chemical pulp (treated or
untreated with distilled and/or equilibrium percarboxylic acid) e.g. at the paper
machine. Even chemical pulp can be treated at the paper machine.

Chemical pulps are considered low yield pulps. A low yield pulp is
herein meant pulp obtained which has converted about 40-55 wt%, such as
about 45-50 wt%, of the wood used to said pulp.Thus, a low conversion of the
wood used into pulp provides a low yield pulp. Chemical pulp may be treated
with distilled and/or equilibrium percarboxylic acid before the papermaking
process, such as in the stock preparation, or during disintegration of pulp.

In one embodiment consistency of the pulp is from 2 % to 30 %, e.g. 5-
15 %.

The pulp may be treated at any suitable temperature. The pulp is
preferably treated at a temperature from 25 °C to 95 °C, such as from 40 °C
to 80 °C.

The treatment time may be any suitable time. The pulp is preferably
treated for a time period of about from 30 sec to 120 h, e.g. from 5 min to 24
h, from 15 min to 15 h, from 20 minutes to 6 h, or from 30 min to 2 h.

The pH value of the pulp before the treatment may be adjusted by any
known method if needed. Preferably pH value of the pulp before the treatment
is from 310 9, such as from51to 7.

With the present invention there is provided a pulp with good
performances.

The present invention further enables provision of cellulosic articles
comprising pulp obtainable by the present method.

The pulp obtainable by the present method may be used to provide a
cellulosic article, such as paper, e.g. tissue paper, fine paper, newspaper,
printing and writing paper; paperboard;or carton board.

Examples

Example 1:
A treatment of pulp was conducted at 10% consistency and at 80 °C.

The pulp was mechanical pulp. One pulp had a freeness of unbleached pulp
of 715 ml (disintegrated at 20°C), the other pulp had a freeness of
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unbleached pulp of 675 ml (disintegrated at 85°C) according to ISO standard
5263. Both the reference samples 1 & 2 and samples according to the
present invention 1 & 2 were bleached using peroxide. The dosage of distilled
peracetic acid (from Kemira) was 6 kg (as 100% dPAA) per ton of pulp (dry

5 pulp). The used dPAA was fresh. The treatment was preformed for 30 min.
Samples were taken on pulp being treated with dPAA and reference samples
without such treatment.

The obtained bulk measurements are provided in Table 1.

10 Table 1.
Pulp 1 Pulp 2
(freeness 715) (freeness 675)
Reference 1 Sample 1 Reference 2 Sample 2
6 kg 6 kg
dPAA/ton dPAA/ton
Bulk m3ton | 4.32 4.40 4.23 4.44

Table 1 discloses an increase of the bulk of about 2-5 % when dPAA
has been used as a pulp treatment.

Example 2:

15 A treatment of pulp was conducted at 10% consistency and at 60 °C.
The pulp was mechanical pulp. One pulp had a freeness of unbleached pulp
of 715 ml (disintegrated at 20°C), the other pulp had a freeness of
unbleached pulp of 675 ml (disintegrated at 85°C) according to ISO standard
5263. Both the reference sample and samples according to the present

20 invention were bleached using peroxide (3 kg). The dosage of distilled
peracetic acid (from Kemira) was 1 and 3 kg (as 100% dPAA) per ton of pulp
(dry pulp). The used dPAA was fresh. The effect of pH was also tested. Start
pH values of 6, 7 and 8 were provided. The treatments were performed for 60
min. Samples were taken on pulp being treated with dPAA and reference

25 sample without such treatments.

The obtained measurements are provided in Figure 1 and 2.
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Figure 1 discloses the results of different initial pH values. 3 kg dPAA
was used as treatment of the CTMP. The treatment was performed on never
dried CTMP pulp. The reference without the dPAA had a pH of 6. From the
graph it is clearly shown that at this addition amount of dPAA pH 7 and 6
provides both an increase in tensile index (N/mg) and bulk (m3/ton).

Figure 2 discloses results of different acid addition amounts. 1 kg and 3
kg dPAA, respectively, was used as treatment of the CTMP. The treatment
was performed on never dried CTMP pulp. All samples including the
reference without the dPAA had a pH of 6. From the graph it is clearly shown
that at an addition amount of 1 kg dPAA provides an increase in bulk, i.e.bulk
density (kg/m?3), compared to the reference. This an improvement during
production. If the addition amout is incresed further both an increase in tensile
index (N/mg) and bulk (m3/ton), is obtained. Thus, providing even better
performance.

The bulk values disclosed herein relates to bulk of paper, and is within
the industry referred to as bulk. The bulk values of the finished paper have
been influenced by the pulp used to prepare the paper.

In normal pulp, tensile strength and bulk are dependent but contrary.
This means that an increase in bulk usually means a decrease in tensile
strength. It is to be noted that both properties are very important within the
pulp and paper industry, e.g. for board producers. It would be very desirable
to a void a decrease of any of these properties for producers. To give an
example, a 5 % increase in bulk and at the same time maintaining the tensile
strength on the same level would be a very important improvement because it
means that the board producer can make huge savings. They may save 5%
of fibers which today correspond to 25-35 €/ton of board, and board machines
are big and processes about 3-500 000 tons/year. So small changes in bulk
with unchanged tensile contributes to an improved economy of the

manufacturing.
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CLAIMS

1. A method of treating pulp to increase bulk, which comprises addition of
distilled and/or equilibrium percarboxylic acid to a pulp obtained by converting
at least 75 wt% of wood used to provide said pulp.

2. The method according to claim 1, wherein the distilled and/or equilibrium
percarboxylic acid is added to said pulp during and/or after bleaching of said

pulp.

3. The method according to claim 2, wherein the distilled and/or equilibrium
percarboxylic acid is added at least one point selected from the group during
the last and/or second to last stages of bleaching, after bleaching, before
storage, during storage, during disintegration of pulp, after disintegration of
pulp, and before the pulp is introduced into the papermaking process.

4. The method according to any one of claims 1-3, wherein the distilled and/or
equilibrium percarboxylic acid is distilled and/or equilibrium performic acid
(dPFA, ePFA), distilled and/or equilibrium peracetic acid (dPAA, ePAA),
distilled and/or equilibrium perpropionic acid (dPPA, ePPA), or any
combination thereof; preferably distilled and/or equilibrium peracetic acid
(dPAA, ePAA), preferably distilled peracetic acid (dPAA).

5. The method according to any one of claims 1-4, wherein the pulp is
mechanical pulp, preferably CTMP pulp.

6. The method according to any one of claims 1-5, wherein the distilled and/or
equilibrium percarboxylic acid, as 100% distilled and/or equilibrium
percarboxylic acid, is provided in an amount of from 2 kg to 10 kg per ton of
pulp (as dry pulp), preferably from 2.5 kg to 9 kg per ton of pulp (as dry pulp),
preferably from 3 kg to 9 kg per ton of pulp (as dry pulp), preferably from 4 kg
to 8 kg per ton of pulp (as dry pulp), preferably from 5 kg to 7 kg per ton of
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pulp (as dry pulp), preferably 5.5 kg to 7 kg per ton of pulp (as dry pulp),
preferably 5.5 kg to 6.5 kg per ton of pulp (as dry pulp).

7. The method according to any one of claims 1-6, wherein the consistency of
the pulp is from 2 % to 30 %, preferably from 5 % to 15 %.

8. The method according to any one of claims 1-7, wherein the pulp is treated
at a temperature from 25 °C to 95 °C, preferably from 40 °C to 80 °C.

9. The method according to any one of claims 1-8, wherein the treatment time
is 30 sec to 120 h, preferably from 5 min to 24 h, preferably from 15 min to 15
h, preferably from 20 minutes to 6 h, preferably from 30 min to 2 h.

10. The method according to any one of claims 1-9, wherein the brightness of
the pulp before the treatment is at least 75 % ISO, preferably from 85 % to 95
% 1S0.

11. The method according to any one of claims 1-10, wherein the pH value of
the pulp before the treatment is from 3 to 9, preferably from 5 to 7.

12. The method according to any one of claims 1-11, further comprising
adding chemical pulp, optionally treated with distilled and/or equilibrium
percarboxylic acid, to said pulp.

13. A pulp obtainable by the method according to any one of claims 1-12.

14. A cellulosic article comprising pulp obtainable by the method according to
any one of claims 1-12.

15. Use of a pulp obtainable by the method according to any one of claims 1-
12, to provide a cellulosic article, preferably said cellulosic article is selected
from the group paper, paperboard, and cartonboard.
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