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METHOD AND ARRANGEMENT FOR RE-COOKING KNOTS IN BATCH COOKING OF PULP
TECHNICAL FIELD

The present invention relates to a method and arrangement for re-cooking knots in batch cooking of
pulp, wherein knots previously separated from pulp that has been discharged from a batch digester
are re-introduced into the batch digester for repeated cooking.

BACKGROUND

During batch cooking of wood chips to produce pulp incompletely cooked aggregates of wood fibers,
known collectively as knots, are generally separated from the pulp after the cooking step to increase
quality of the remaining pulp. Knots may comprise dense parts of branches, such as timber knots, but
the term can also refer to other collections of fibers such as oversized wood chips for instance. If left
in the pulp, the knots could damage washing equipment when the pulp is washed after cooking and
they would also require large amounts of bleaching chemicals in subsequent bleaching stages.

Instead, the knots are removed and fed back to the digester in order to be re-cooked together with
the next batch of wood chips, and through repeated separation and re-cooking the knots will
eventually become part of the pulp so that an even quality is achieved.

The known prior art methods and arrangements within this field are however suffering from
drawbacks such as high energy consumption and decreased cooking efficiency. There is therefore a
need for improvements that increase efficiency in an energy efficient way.

SUMMARY OF THE INVENTION

The object of the present invention is to eliminate or at least to minimize the problems mentioned
above. This is achieved through an arrangement and method for re-cooking knots in batch cooking
according to the appended independent claims. Particularly advantageous features of the invention
are set out in the dependent claims. The present invention is described with reference to producing a
dissolved pulp in a batch cooking process, but it is to be noted that it may also be applied in a Kraft
process.

Thus, the re-cooking arrangement for batch cooking of pulp comprises a batch digester for cooking
wood chips in a process to produce pulp, a knot removal device for removing knots from pulp that
has been discharged from the batch digester, and a return system for returning knots in a carrying
medium to the batch digester, wherein the return system is arranged to supply the knots in the
carrying medium to an upper portion of the batch digester. Thereby, the cooking of the knots is
rendered more efficient without disturbing cooking of the newly introduced wood chips of a new
batch. According to the invention, the return system is arranged to supply the knots in the carrying
media to the digester after a prehydrolysis step but before a cooking step, preferably after a
neutralization step. Thereby, the knots are introduced into the digester just before the cooking,
which allows for an efficient re-cooking as well as making efficient use of the carrying medium.



10

15

20

25

30

35

WO 2020/005131 PCT/SE2019/050473

According to an aspect of the invention, the carrying media comprises white liquor. Thereby,
distribution of white liquor in the digester is improved and the use of black liquor as carrying medium
can be avoided. Preferably, the carrying media also comprises washing filtrate.

According to another aspect of the invention the return system comprises a pump, thereby enabling
the addition of knots in a carrying medium to the top of the digester.

The present invention also comprises a method for re-cooking knots in batch cooking of pulp,
comprising cooking chips in a batch digester to produce pulp, removing knots from the pulp, adding
the knots to a carrying media and returning the knots in the carrying media to the batch digester,
wherein the knots and the carrying media are returned to an upper portion of the batch digester.

Additional benefits and advantages of the invention will become readily apparent to the person
skilled in the art in view of the detailed description below.

DRAWINGS

The invention will now be described in more detail with reference to the appended drawings,

wherein
Fig. 1 discloses a schematic view of an arrangement for re-cooking knots according to the
prior art;
Fig. 2 discloses schematically the steps of batch cooking of pulp with addition of knots for re-

cooking according to the prior art;

Fig. 3 discloses a schematic view of an arrangement for re-cooking knots according to the
present invention; and

Fig. 4 discloses schematically the steps of batch cooking of pulp with addition of knots for re-
cooking according to the present invention.

DETAILED DESCRIPTION

Fig. 1 shows an arrangement according to the prior art for re-cooking knots separated from pulp in a
batch cooking process. Knots 10 that have been removed from pulp discharged from a batch digester
4 are delivered to a pumping tank 2 and mixed with a carrying medium 11, generally in the form of
weak black liquor and/or washing filtrate. A pump 3 pumps the knots and carrying medium 12 to the
batch digesters 4, to be introduced at a lower end 41 of the digesters 4. Such arrangements are
generally used both for in a Kraft process and in a dissolving batch cooking. By supplying the knots
and carrying medium 12 to the bottom of the digesters 4, disturbances to the cooking process from
the carrying medium are kept to a minimum. After cooking, pulp is discharged from the batch
digester 4 and a separation of knots from the pulp is repeated, generating a new quantity of knots 10
that are again supplied to the pumping tank 2. The new quantity of knots comprises material that has
been cooked only once in the batch digester 4 but often also comprises knots that have already been
re-cooked but still requires additional cooking. The removal of the knots 10 from pulp is a well-
known process and can be realized in a number of ways, as will be readily understood by the skilled
person.
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In Fig. 2, steps of batch cooking for a paper grade kraft are shown. First, a chip filling step 101 is
performed where wood chips 13 are introduced into the digester 4, and at this stage the knots and
carrying medium 12 are also supplied. Then, contents of the digester 4 are subjected to impregnation
102 wherein a first liquor 14 that is generally a mixture of filtrate and white liquor is supplied. After
impregnation, a hot liquor fill 103 is performed where a second liquor 15 comprising hot black liquor
and hot white liquor is supplied to the digester 4 before a cooking step 104 is performed. After
cooking 104, a wash displacement step 105 is performed and a third liquor 16 comprising filtrate is
supplied. Finally, in a discharge step 106 where a fourth liquor 17 also comprising filtrate is supplied,
cooked pulp is discharged from the digester 4.

Fig. 3 discloses a preferred embodiment of a knot re-cooking arrangement according to the present
invention, wherein knots 10 are supplied to the pumping tank 2 as before. However, preferably
another carrying medium 11’ is used and the knots and carrying medium 12’ is supplied to the
digesters 4 in an upper portion 42.

By using an upper portion 42 as inlet for the knots and carrying medium 12’, the efficiency of cooking
the knots is significantly improved, resulting in a lower probability that the knots 10 supplied to the
digester 4 will require additional cooking afterwards. This in turn reduces the capacity necessary, so
that a smaller quantity of knots and carrying medium 12’ is supplied to the digester 4 and the
capacity of the pumping tank 2 and pump 3 can consequently be reduced, rendering the
arrangement more cost efficient. The carrying medium 11’ is preferably white liquor if the re-cooking
arrangement is used in dissolving batch cooking but can be a mixture of black liquor and washing
filtrate instead if used in a Kraft process.

Fig. 4 shows the steps of batch cooking for dissolving grade kraft, and with the method for re-cooking
knots according to the present invention. In the chip filling step 101, wood chips 13 are introduced
into the batch digester 4 and in a pre-hydrolysis step 107 the first liquor 14 comprising white liquor
and filtrate is added. This is followed by a neutralization step 108 with hot liquor fill in which the
second liquor 15 comprising hot white liquor and hot black liquor is added. According to the present
invention, the knots and carrying medium 12’ are preferably added to the upper portion 42 or the
digester 4 in this step. Next, the cooking step 104 is performed, followed by wash displacement 105
with the third liquor 16 comprising filtrate added to the digester 4. Lastly, the discharge step 106 is
performed and the fourth liquor 17 also comprising filtrate is added.

It is to be noted that although the prior art method shown in Fig. 2 discloses a batch cooking process
for paper grade kraft, the present invention can be used with that process as well as long as the
knots in the carrying medium are added in the upper portion 42 of the digester 4. It is also preferable
to add the knots and carrying medium during the hot liquor fill just before the cooking step 104,
since this avoids the problem of the carrying medium decreasing the efficiency of the impregnation
or pre-hydrolysis.

One advantage of the carrying medium 11’ being white liquor is that white liquor distribution
uniformity is improved and that the upper portion 42 of the digester 4 is cooled down by adding the
carrying medium 11’ at a time when the digester 4 is heated by reaction heat from the pre-hydrolysis
or impregnation. Also, white liquor is able to absorb some carbon dioxide that has been formed in
pre-hydrolysis or neutralization.



WO 2020/005131 PCT/SE2019/050473

The pump 3 is preferably configured to pump the knots and carrying medium 12’ to a height of at
least 20 m and to 7-8 bar pressure in order to be able to supply them to the upper portion 42 of the

digester. In some embodiments, two pumps may be arranged in series in order to achieve this in an
efficient way

It is to be noted that features from the various embodiments described herein may freely be
combined, unless it is explicitly stated that such a combination would be unsuitable.
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Knot re-cooking arrangement for batch cooking of pulp, comprising:
a batch digester (4) for cooking wood chips in a process to produce pulp,
a knot removal device for removing knots (10) from pulp that has been discharged from
the batch digester (4), and
a return system for returning knots in a carrying medium (12’) to the batch digester (4),

wherein the return system is arranged to supply the knots (10) in the carrying medium (12’)
to an upper portion (42) of the batch digester (4), characterized in that the return system is
arranged to supply the knots (10) in the carrying media (12’) to the batch digester (4) after a
prehydrolysis step (107) but before a cooking step (104).

Knot re-cooking arrangement according to claim 1, wherein the carrying media (12’)
comprises white liquor.

Knot re-cooking arrangement according to claim 1 or 2, wherein the carrying media (12’)
comprises washing filtrate.

Knot re-cooking arrangement according to any of claims 1-3, wherein the return system
comprises a pump (3).

Method for re-cooking knots in batch cooking of pulp, comprising:

cooking chips in a batch digester (4) to produce pulp,

removing knots (10) from the pulp,

adding the knots (10) to a carrying media (12°), and

returning the knots (10) in the carrying media (12’) to the batch digester (4),
wherein the knots (10) and the carrying media (12’) are returned to an upper portion (42) of
the batch digester (4), characterized in that the knots (10) and the carrying media (12’) are
returned to the batch digester (4) after a prehydrolysis step (107) but before a cooking step
(104) in the batch digester (4), preferably after a neutralization step (108).

Method according to claim 5, wherein the carrying media (12’) comprises white liquor and
preferably also comprises washing filtrate.
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