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Description

TECHNICAL AREA

[0001] The present invention concerns a method for
the production of green liquor in association with a caus-
ticizing process during the recovery of chemicals in the
manufacture of sulphate pulp. The method comprises
the provision in a first step of a smelt of chemicals that
principally consists of sodium sulphide (Na2S) and sodi-
um carbonate (Na2CO3) from a soda boiler; and the pro-
vision in a second step of a weak liquor that contains,
among other compounds, dissolved sodium hydroxide
(NaOH) and dissolved calcium oxide (CaO). Further-
more, the method comprises the provision in a third step
of a dissolving tank in which the smelt from the soda
boiler is dissolved in weak liquor in order to produce green
liquor.

THE PRIOR ART

[0002] It has been known for a long time that, in facto-
ries for the manufacture of sulphate paper, pulp deposits,
known as encrustations, in the process equipment lead
to a reduction in the production capacity of the plant. The
deposits can, for example, be constituted in boiler equip-
ment and in evaporation equipment by calcium carbonate
and sodium carbonate, or calcium sulphate and sodium
sulphate, or by various compounds of silicon or alumin-
ium. These substances arise partly from the process flu-
id, i.e. the white liquor, while precipitated substances
from wood also contribute to the problems.
[0003] Deposits on process equipment in the chemical
recovery system of the factory also cause a reduction in
the degree of exploitation of the plant. For example, the
deposits that are formed in the dissolver, where smelt
from the soda boiler is dissolved in an aqueous solution
known as weak liquor in order to form green liquor, give
rise to a number of problems. It may be necessary, for
example, to reduce the capacity of the soda boiler as a
result of a reduced circulatory efficiency in the dissolver.
Deposits in pipes and in pumps for the onwards transport
of the green liquor from this tank can also contribute to
reducing the degree of exploitation of the plant. A further
negative effect of this is that it may not be possible in the
worst case to maintain the density of the green liquor,
which is an indirect measure of its chemical content, at
a stable value, and the density may vary. This causes
problems in the subsequent process steps which com-
prise, among other steps, slaking and causticizing, some-
thing that results in uneven quality of the white liquor.
[0004] US 4,302,281 (1981) reveals a process for re-
ducing the problems with precipitation and deposition in
pulp-producing equipment by reducing the amount of in-
active compounds, known as ballast compounds, in the
white liquor. However, the document does not discuss
the problem of deposits from weak liquor. Furthermore,
this method results in the sludge that is formed also con-

taining NaSH, which is also dissolved in the weak liquor,
after which this NaSH in the weak liquor is oxidised, lead-
ing to an undesired ballast in the factory.
[0005] A process is revealed in US 4,536,253 (1985)
for the measurement of the properties of the white liquor
in order thereby to make possible a more efficient use of
chemicals while at the same time reducing problems
caused by uneven quality of the while liquor. The prob-
lems that are described are wholly related to the quality
of the white liquor and do not name any problems related
to the addition of the weak liquor to the dissolver.
[0006] A process is described in US 5,213,663 (1993)
for the regulation of the concentration of sodium carbon-
ate in the green liquor in the dissolving tank. This process
constitutes an example of how the ability of the weak
liquor to dissolve deposits that have already formed can
be used, but the process does not tackle the root of the
problem, i.e. preventing or minimising the formation of
deposits.
[0007] Another process that deals with the problem of
deposits from green liquor in the dissolving tank and in
pipes connected to it and in other equipment for transport
of green liquor is described in US 5,820,729 (1998). This
process is a further example of how the ability of weak
liquor to dissolve deposits is used, but, neither does this
document present a method for the prevention or mini-
misation of the formation of these.
[0008] Furthermore, it is previously known through,
among other sources, an article of W. J. Frederick Jr.
and Rajeev Krishnan "Pirssonite deposits in green liquor
processing", published in the TAPPI Journal in February
1990, that pirssonite deposits in the dissolver can be re-
duced by allowing the sludge to be transported from the
sludge wash together with the weak liquor. The method,
however, generates an undesirable loss of sludge since
the particles that are transported from the sludge wash
are led to the dissolver for subsequent separation and
dumping as sludge from the green liquor clarification/fil-
tration, rather than being led to the sludge oven in order
to be further processed to quicklime CaO.

BRIEF DESCRIPTION OF THE INVENTION

[0009] It is one aim of the present invention to offer a
method that essentially eliminates or at least minimises
a number of the negative effects that are caused by de-
posits in the dissolving tank. This is achieved through the
addition of a solution of sodium hydroxide to the weak
liquor at a position before the weak liquor is added to the
dissolving tank, in order in this way to increase the con-
centration of sodium hydroxide in the weak liquor such
that a fraction of the calcium oxide that is dissolved in
the weak liquor precipitates.
[0010] The invention allows the degree of exploitation
of the chemical recovery to be maintained at a high level
both with respect to the soda boiler and the production
of green liquor in the dissolver. Availability also increases
in that the maintenance requirement is reduced as a re-
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sult of the lower degree of deposits in the dissolver and
on the pipes, pumps and other equipment that is normally
exposed and requires cleaning, either mechanical,
chemical or a mixture of both, at regular intervals.
[0011] The invention can be explained in that there are
two types of deposits in the dissolver and in pumps and
pipes connected to it. One type is constituted by
pirssonite, Na2Ca(CO3)2 - 2H2O. This type of deposit is
well-known and arises principally as a result of too high
a density of the green liquor. It is for this reason important
to monitor carefully the density on exit from the dissolver.
The second type is constituted by calcium carbonate,
CaCO3, which deposits have until now not received at-
tention to the same degree as pirssonite. These deposits
can be caused by the fact that the content of dissolved
sodium hydroxide in the weak liquor nowadays can be
very low, typically 5-10 g/l. The content of calcium oxide
dissolved in the weak liquor can, at these low levels of
sodium hydroxide, be significant. One reason for low lev-
els of sodium hydroxide is the presence in modem plants
of efficient filters for the separation of white liquor and
sludge. This results in most of the alkali being removed
as white liquor, with very little accompanying the sludge
and arriving at the weak liquor. In older causticizing
plants, on the other hand, the level of sodium hydroxide
in the weak liquor was significantly higher, typically >20
g/l. The solubility of calcium oxide in weak liquor is, how-
ever, very low at such a concentration of sodium hydrox-
ide, indeed, it is essentially zero. Thus, addition of weak
liquor did not cause the formation of such deposits in the
dissolving tank, at least, not to such a degree that neg-
ative results from the deposits arose.
[0012] The advantage is achieved through the inven-
tion that the dissolved calcium oxide is precipitated be-
fore the weak liquor reaches the green liquor in the dis-
solver. For this reason, the calcium oxide cannot give
rise to deposits/"encrustations" in the dissolver or in sub-
sequent pumps and pipes. Furthermore, a synergistic
effect is at the same time achieved in that the precipitated
particles form "growing surfaces", which ensure that any
pirssonite that does form does not precipitate onto the
surfaces of the equipment, but rather on the "growing
surfaces".
[0013] A further advantage is achieved with the inven-
tion in that the concentration of sodium hydroxide in the
weak liquor from the washed sludge is maintained at a
level below 20 g/l, preferably under 15 g/l and even more
preferably under 10 g/l before any addition of sodium
hydroxide is carried out, and in that the addition of sodium
hydroxide to the weak liquor is carried out at such a level
that the concentration of sodium hydroxide in the weak
liquor increases at least 20%, preferably at least 40%
and even more preferably at least 60%. This contributes
to a more efficient use of the sodium hydroxide than that
achieved by older processes in which the concentration
of sodium hydroxide in the weak liquor is naturally high
through the higher content of sodium hydroxide in the
sludge.

BRIEF DESCRIPTION OF FIGURES

[0014] The invention will be described in more detail
with reference to the attached drawings where:

Figure 1 shows a flow diagram of a section of a caus-
ticizing plant in which the invention is used,
and

Figure 2 shows a diagram of the solubility of calcium
oxide (CaO) as a function of the concentra-
tion of sodium hydroxide (NaOH).

DETAILED DESCRIPTION OF FIGURES

[0015] Figure 1 shows a flow diagram of a plant for
chemical recovery in a sulphate pulp factory. The figure
also shows schematically how the invention is used in
one preferred embodiment. The chemical recovery com-
prises the following equipment: soda boiler 1, dissolver
2, green liquor clarifier 3, sludge filter 4, lime slaker 5,
causticizing vessel 6a, 6b, white liquor filter 7, sludge
filter (atmospheric) 9, and sludge oven 10. In addition to
this equipment there are pipes, pumps, tanks, measure-
ment equipment, regulator equipment and other equip-
ment that is well-known to one skilled in the arts.
[0016] The soda boiler 1 is a steam boiler that has been
adapted to burn black liquor. It is also a chemical reactor
and it constitutes the first step in the conversion of chem-
icals recovered in the pulp washing to new cooking chem-
icals. The liquor after evaporation (thick liquor) is sprayed
into the oven of the soda boiler through special nozzles.
Air for combustion is blown in, and the liquor is dried by
the hot exhaust gases, forming a bed in the bottom of
the oven. The organic matter is vaporised in this bed,
and is exhaustively combusted at a higher level in the
oven. Carbon dioxide that is produced forms sodium car-
bonate (Na2CO3) - soda - with a fraction of the sodium
present in the dry matter, and it is this that has led to the
soda boiler being so named. Sodium sulphate (Na2SO4)
formed, together with any sodium sulphate that may be
added as make-up chemical, is converted by reduction
with the aid of carbon in the carbonised dry matter to
sodium sulphide (Na2S). Sodium sulphide is an active
cooking chemical.
[0017] Sodium carbonate (Na2CO3), sodium sulphide
(Na2S) and some ballast chemicals run out from the bot-
tom of the oven in the form of smelt 14, down into the
dissolver 2. The smelt 14 is there dissolved in what is
known as weak liquor 15 from the white liquor preparation
and is then called green liquor 16. The green liquor 16
from the soda boiler 1 passes onwards to the white liquor
preparation, which is the final process step in the recov-
ery system. The sodium sulphide in the smelt 14 is
present in the green liquor 16 as sodium hydroxide and
sodium hydrogen sulphide. These substances pass
through the white liquor preparation without, in principle,
being modified. The sodium carbonate must be convert-
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ed to sodium hydroxide. Most of the sodium hydroxide
in the white liquor is formed in this conversion process.
[0018] Green liquor 16 from the dissolver 2 is first
cleaned of contaminants in the form of sludge. This takes
place in the chart in Figure 1 in the green liquor clarifier
3, which separates out the sludge through sedimentation.
Pressure filters have also recently begun to be used. A
newly developed piece of apparatus is a tube filter known
as a "cassette filter". Green liquor 16 that remains in the
separated sludge is washed out through a sludge filter
4. The filtrate (weak liquor) is pumped to the dissolver 2
of the soda boiler 1.
[0019] The cleaned green liquor 16 passes to the lime
slaker 5 in which it is mixed with quicklime. The water in
the green liquor 16 reacts with the lime, which becomes
calcium hydroxide. Sand and unreacted fragments of
lime are scraped out and taken away to a landfill. The
"causticization reaction" also commences in the slaker.
The mixture of liquor and lime passes from the lime slaker
5 to several causticization vessels 6a, 6b, connected in
series. The reaction between sodium carbonate and cal-
cium hydroxide continues there. The products are sodi-
um hydroxide and calcium carbonate (CaCO3). Sodium
hydroxide is also known as caustic soda, and this is the
reason that the reaction is known by the name "causti-
cizing". Only approximately 80% of the sodium carbonate
can be converted to sodium hydroxide since the reaction
is an equilibrium reaction.
[0020] After the causticizing, sodium hydroxide has
been reformed and the liquor is once again white liquor.
The other reaction product, calcium carbonate, which is
also known as sludge, must be removed before the liquor
can be used. The white liquor is ready to be reused in
the digester once the sludge has been removed.
[0021] The separation of the sludge, clarification of the
white liquor, takes place in modern filter equipment using
pressure disc filters. The sludge that is separated is often
washed partially in the disc filter using, for example, hot
water. This takes place using a spray from washing noz-
zles inside the filter. Separated sludge can then be diluted
with, for example, condensate from evaporation or with
hot water. The washed and diluted sludge is stored in a
storage tank. It is pumped from there to a sludge filter 9
of vacuum drum type. Final washing takes place there,
and drying to a value of approximately 75% dry matter.
The sludge is then transferred onwards to a sludge oven
10 in which it is reburned to lime. The sludge oven 10 is
a rotation oven that comprises a long, slightly inclined
tube. The sludge is fed into the upper end of the oven.
Fuel, which may be oil, gas, pine oil, methanol from clean-
ing of the condensate or biofuel, is added at the lower
end. Sludge is fed downwards towards the combustion
zone, where the temperature is approximately 1 200°C,
by the rotation. Drying, calcination (i.e. conversion of the
calcium carbonate to calcium oxide), and sintering take
place in the oven. In this way, the closed cycle of lime
recovery is complete.
[0022] In order to apply the invention, it is principally

the dissolver 2 and a tank 11 for weak liquor 15 that are
the equipment that is taken into service in order to apply
the invention, something that has also been shown in
Figure 1 within the dashed region. It is to be understood
that it can be an advantage if this tank 11 is constituted
by a storage tank that already exists for the storage of
weak liquor 15, but a new tank may, of course, be installed
for this function. In the method that is relevant for the
invention, washing fluid from the sludge wash 8 and from
the green liquor sludge wash 4 form a weak liquor that
is led to the dissolver 2. Various forms of process water,
such as condensate from the evaporation plant, for ex-
ample, or hot water, may also be added to the weak liquor.
A sludge with a low concentration of NaOH is obtained
in causticizing plants in which modem high-yield filters
have been installed as white liquor clarifiers 7 for sepa-
rating the sludge from the white liquor. The solubility of
calcium oxide depends heavily on the concentration of
sodium hydroxide in the weak liquor 15, and a low level
of NaOH makes a high level of CaO possible. This rela-
tionship is shown in the diagram in Figure 2.
[0023] A pipe 12 is connected to the tank 11 for the
addition of sodium hydroxide to the tank. By adding so-
dium hydroxide to the weak liquor 15 in such an amount
that the concentration of sodium hydroxide in the weak
liquor 15 increases by at least 20%, preferably at least
40%, and most preferably at least 60%, can fractions of
the calcium oxide in the weak liquor 15 be precipitated
out. The precipitate is constituted by calcium hydroxide
(Ca(OH)2), and Ca(OH)2 can be converted to calcium
carbonate CaCO3 in solid form, depending on the com-
position of the weak liquor 15. This precipitation takes
place preferably in the tank 11 and the addition of sodium
hydroxide is preferably arranged in such a manner that
the precipitation takes place as small particles in the so-
lution. It is an advantage if these small particles are al-
lowed to accompany the weak liquor 15 to the dissolver
2 in order there to form growing surfaces for the precip-
itation of the remaining quantity of calcium oxide in the
weak liquor 15. A certain amount of calcium oxide can
be separated out by sedimentation, depending on how
much calcium oxide has been precipitated in the tank 11.
The separated precipitate can be led onwards to the
sludge silo 13, in order in this way to pass onwards to
the sludge oven 10 for conversion to quicklime. If it is
decided to allow the particles to pass to the dissolver, it
is an advantage if the weak liquor tank 11 is provided
with a stirrer.
[0024] As can be seen in the diagram in Figure 2, ad-
dition of sodium hydroxide (NaOH) to the weak liquor 15
will have effects on the precipitation of calcium oxide
(CaO) of different magnitude, depending on the concen-
tration of NaOH in the weak liquor 15 prior to the addition
of NaOH. Greatest effect is achieved for weak liquors
having a low concentration of NaOH, where the solubility
of CaO is high. The invention is thus particularly suitable
where the concentration of NaOH in the weak liquor 15
in the weak liquor tank 11 lies below 10 g/l before any
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addition of NaOH is carried out. However, weak liquors
with NaOH concentrations up to 20-25 g/l can also be
given an addition of further NaOH, although the effect of
this addition will not in this case be as great.
[0025] For example, in weak liquors with an NaOH con-
centration of 5 g/l, an increase of the level to 8 g/l will
cause 30 g CaO/m3 to be precipitated, given that the
weak liquor was saturated with CaO before the addition.
This precipitation corresponds to approximately 75% of
the total amount of dissolved CaO in the weak liquor. If
the weak liquor rather has an NaOH concentration of 10
g/l, an increase to 13 g/l will lead to the precipitation of
approximately 3 g CaO/m3 weak liquor. A weak liquor
with an NaOH concentration of 15 g/l will give a precipi-
tation of approximately 1 g CaO/m3 weak liquor when
the concentration is increased to 18 g/l.
[0026] In one example in which the invention is used
in one preferred embodiment in a sulphate pulp factory,
the production of green liquor amounts to 5,000 m3 per
day. Weak liquor is obtained from the sludge wash with
a temperature of 70°C and with an NaOH concentration
of 5 kg/m3. This weak liquor can theoretically dissolve 40
g CaO/m3. If the NaOH concentration is increased to 8
kg/m3 by the active addition of NaOH, in, for example,
the weak liquor tank 11, without the temperature of the
weak liquor being changed, then 75% of the dissolved
CaO will be precipitated. The remaining 25%, which cor-
responds to 10 g CaO /m3, remains dissolved in the weak
liquor and will be precipitated when the weak liquor is
added to the dissolver 2. In the absence of preparation
of the weak liquor according to the invention, 200 kg of
CaO per day is precipitated in the dissolver, while 150
kg will be precipitated in the weak liquor tank 11 in the
form of small particles of calcium hydroxide (Ca(OH)2)
and calcium carbonate (CaCO3) when using the inven-
tion according to the example given above. The remain-
ing 50 kg will be precipitated in the dissolver and prefer-
ably onto the precipitated particles that have been al-
lowed to accompany the weak liquor from the weak liquor
tank 11.
[0027] The solubility of CaO in the weak liquor 15 de-
pends on its temperature, in addition to the concentration
of NaOH, in such a manner that the solubility decreases
with increased temperature. The invention also compris-
es the use of this relationship in order to precipitate CaO.
It is thus possible to precipitate CaO by increasing the
temperature of the weak liquor 15. The method is, how-
ever, limited in that the temperature of the weak liquor
15 when it is led to the dissolver 2 must lie at such a level
that boiling is avoided in the dissolver 2. It is thus an
advantage when using the invention that the temperature
of the weak liquor 15 is taken into consideration.
[0028] In order to use the method for precipitating CaO
that is described above, a separate step can be arranged
in one variant of the invention in which the temperature
is raised during a first phase in order to precipitate CaO,
after which the weak liquor 15 is in a later phase cooled
to a temperature suitable for its addition to the dissolver

2. It is possible that precipitated Ca(OH)2 must be sep-
arated from the weak liquor before the cooling phase, in
order to prevent it redisolving.
[0029] The invention is not limited to that which has
been described above, but can be varied within the
framework of the attached claims. For example, it will be
apparent that sodium hydroxide can be added to the
weak liquor 15 at another position than at the tank 11. It
is appropriate that sodium hydroxide is added to the weak
liquor after the green liquor sludge has been separated
at the sludge filter, or the sludge has been separated
from the sludge filter. It may, for example, be advanta-
geous to establish a separate tank for this purpose when
it is desired to remove a part of the precipitate through
sedimentation. It is, naturally, possible to separate the
precipitate from the weak liquor 15 by other separation
methods familiar to one skilled in the arts, by filtering, for
example, but it is to be understood that how this is ac-
complished is not a significant characteristic of the inven-
tion.
[0030] It will be apparent with reference to the diagram
in Figure 2 that the invention can also be used for weak
liquors with concentrations of sodium hydroxide that ap-
proach 25 g/l.
[0031] The addition to the weak liquor 15 is preferably
constituted by a solution of sodium hydroxide, but one
skilled in the arts will realise that the invention also allows
the addition to be constituted by other alkali solutions
such as, for example, white liquor, green liquor, or a mix-
ture of these solutions.
[0032] It is also conceivable within the innovative con-
cept of the invention to add the sodium hydroxide to one
of the filtrates that will constitute part of the weak liquor.
It is preferable that this filtrate has no, or a very low, con-
tent of CaO, in order to prevent precipitation of Ca(OH)2.
[0033] It is advantageous if the addition of alkali to the
weak liquor 15 is carried out in a tank, but the innovative
concept also comprises an addition of alkali in the line
that transports weak liquor 15 to the dissolver 2. It is also
conceivable to arrange the addition in the dissolver 2
above the fluid surface such that the precipitation takes
place at this location. In this case, however, if these po-
sitions for the addition are selected, the advantage is not
achieved, or the possibility is made more difficult, to pre-
serve the precipitate for recovery of chemicals.

Claims

1. A method for the production of green liquor in asso-
ciation with a causticizing process during recovery
of chemicals during the manufacture of sulphate pa-
per pulp comprised of

a) the provision in a first step of a smelt (14) of
chemicals principally consisting of Na2S and
Na2CO3 from a soda boiler (1),
b) the provision in a second step of a weak liquor
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(15) that contains dissolved NaOH and CaO,
and of
c) the provision in a third step of a dissolving
tank (2) in which the smelt (14) from the soda
boiler (1) is dissolved in the weak liquor (15) in
order to form a green liquor (16), characterised
in that a solution of NaOH is added to the said
weak liquor (15) at a position before the weak
liquor (15) is added to the dissolving tank (2), in
order in this way to increase the concentration
of NaOH in the weak liquor (15) such that a frac-
tion of the CaO that is present dissolved in the
weak liquor (15) precipitates.

2. The method according to claim 1, characterised in
that the addition of NaOH to the weak liquor (15) is
carried out at such an amount that the concentration
of NaOH in the weak liquor (15) increases at least
20%, preferably at least 40%, and most preferably
at least 60%.

3. The method according to any one of the preceding
claims, characterised in that the concentration of
NaOH in the weak liquor (15) lies under 20 g/l, pref-
erably under 15 g/l, and most preferably under 10
g/l, before any addition of NaOH is carried out.

4. The method according to any one of the preceding
claims, characterised in that the temperature of
the weak liquor (15) lies in an interval of 20-80°C,
preferably between 45 and 70°C, and most prefera-
bly between 50 and 65°C.

5. The method according to any one of the preceding
claims, characterised in that the weak liquor (15)
is obtained from a process step for the washing of
sludge.

6. The method according to any one of claims 1-4,
characterised in that the weak liquor (15) is ob-
tained from a process step for the washing of green
liquor sludge.

7. The method according to any one of the preceding
claims, characterised in that NaOH is added to the
weak liquor (15) in a tank (11) such that the said CaO
in the weak liquor (15) principally precipitates as par-
ticles.

8. The method according to claim 7, characterised in
that the said particles at least partially are allowed
to accompany the weak liquor (15) to the dissolving
tank (2).

9. The method according to either claim 7 or 8, char-
acterised in that at least a fraction of the said par-
ticles is removed from the weak liquor (15) before
the weak liquor (15) is led onwards to the dissolving

tank (2).

10. The method according to any one of the preceding
claims, characterised in that the NaOH that is add-
ed to the weak liquor (15) is added at such a tem-
perature that the temperature of the weak liquor (15)
is essentially maintained.

11. The method according to any one of claims 1-9,
characterised in that the NaOH that is added to
the weak liquor (15) is added at such a temperature
that the temperature of the weak liquor (15) increas-
es.

Patentansprüche

1. Verfahren zur Herstellung von Grünlauge in Asso-
ziation mit einem Kaustifizierungsprozeß bei der
Rückgewinnung von Chemikalien bei der Herstel-
lung von Sulfatpapierhalbstoff, bei dem man

a) in einem ersten Schritt eine hauptsächlich aus
Na2S und Na2CO3 bestehende Schmelze (14)
von Chemikalien aus einem Sodakessel (1) be-
reitstellt,
b) in einem zweiten Schritt eine Schwachlauge
(15), die gelöstes NaOH und CaO enthält, be-
reitstellt und
c) in einem dritten Schritt einen Auflösungstank
(2) bereitstellt, in dem die Schmelze (14) aus
dem Sodakessel (1) in der Schwachlauge (15)
gelöst wird, wobei sich eine Grünlauge (16) er-
gibt, dadurch gekennzeichnet, daß man der
Schwachlauge (15) an einer Stelle vor der Zu-
gabe der Schwachlauge (15) zum Auflösungs-
tank (2) eine Lösung von NaOH zugibt, wodurch
die Konzentration von NaOH in der Schwach-
lauge (15) erhöht wird, so daß ein Teil des in der
Schwachlauge (15) gelöst vorliegenden CaO
ausfällt.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daß man die Zugabe von NaOH zu der
Schwachlauge (15) in einer solchen Menge durch-
führt, daß die Konzentration von NaOH in der
Schwachlauge (15) um mindestens 20%, vorzugs-
weise mindestens 40% und ganz besonders bevor-
zugt mindestens 60% zunimmt.

3. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, daß die Konzen-
tration von NaOH in der Schwachlauge (15) vor der
Zugabe von NaOH unter 20 g/l, vorzugsweise unter
15 g/l und ganz besonders bevorzugt unter 10 g/l
liegt.

4. Verfahren nach einem der vorhergehenden Ansprü-
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che, dadurch gekennzeichnet, daß die Tempera-
tur der Schwachlauge (15) in einem Intervall von
20-80°C, vorzugsweise zwischen 45 und 70°C und
ganz besonders bevorzugt zwischen 50 und 65°C
liegt.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, daß man die
Schwachlauge (15) aus einem Prozeßschritt zum
Waschen von Schlamm erhält.

6. Verfahren nach einem der Ansprüche 1-4, dadurch
gekennzeichnet, daß man die Schwachlauge (15)
aus einem Prozeßschritt zum Waschen von Grün-
laugeschlamm erhält.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, daß man die Zuga-
be von NaOH zu der Schwachlauge (15) in einem
Tank (11) so durchführt, daß das CaO in der
Schwachlauge (15) hauptsächlich in Teilchenform
ausfällt.

8. Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, daß man die Teilchen zumindest teilweise
die Schwachlauge (15) zum Auflösungstank (2) be-
gleiten läßt.

9. Verfahren nach Anspruch 7 oder 8, dadurch ge-
kennzeichnet, daß man vor der Weiterführung der
Schwachlauge (15) zum Auflösungstank (2) minde-
stens einen Teil der Teilchen aus der Schwachlauge
(15) entfernt.

10. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, daß man das der
Schwachlauge (15) zugegebene NaOH bei einer
solchen Temperatur zugibt, daß die Temperatur der
Schwachlauge (15) im wesentlichen beibehalten
wird.

11. Verfahren nach einem der Ansprüche 1-9, dadurch
gekennzeichnet, daß man das der Schwachlauge
(15) zugegebene NaOH bei einer solchen Tempe-
ratur zugibt, daß die Temperatur der Schwachlauge
(15) ansteigt.

Revendications

1. Procédé de production de lessive verte en associa-
tion avec un procédé de caustification pendant la
récupération de produits chimiques au cours de la
fabrication de pâte à papier au sulfate consistant à

a) se procurer, dans une première étape, un sa-
lin (14) de produits chimiques constitué princi-
palement de Na2S et de Na2CO3 issus d’un les-

siveur à soude (1),
b) se procurer, dans une deuxième étape, une
lessive usée (15) qui contient NaOH et CaO dis-
sous, et
c) se procurer, dans une troisième étape, une
cuve de dissolution (2) dans laquelle le salin (14)
provenant du lessiveur à soude (1) est dissous
dans la lessive usée (15) afin de former une les-
sive verte (16), caractérisé en ce qu’une solu-
tion de NaOH est ajoutée à ladite lessive usée
(15) en un endroit situé avant celui où la lessive
usée (15) est ajoutée dans la cuve de dissolution
(2), afin, de cette façon, d’augmenter la concen-
tration de NaOH dans la lessive usée (15) de
manière à faire précipiter une fraction du CaO
qui est présent dissous dans la lessive usée
(15).

2. Procédé selon la revendication 1, caractérisé en
ce que l’addition de NaOH à la lessive usée (15) est
effectuée en quantité telle que la concentration de
NaOH dans la lessive usée (15) augmente d’au
moins 20%, de préférence d’au moins 40%, et tout
particulièrement d’au moins 60%.

3. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que la concentra-
tion de NaOH dans la lessive usée (15) se situe en-
dessous de 20 g/l, de préférence en-dessous de 15
g/l et tout particulièrement en-dessous de 10 g/l,
avant toute addition de NaOH.

4. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que la température
de la lessive usée (15) se situe dans un intervalle de
20-80°C, de préférence entre 45 et 70°C, et tout par-
ticulièrement entre 50 et 65°C.

5. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que la lessive usée
(15) est obtenue par une étape opératoire de lavage
de la boue.

6. Procédé selon l’une quelconque des revendications
1-4, caractérisé en ce que la lessive usée (15) est
obtenue par une étape opératoire de lavage de la
boue de lessive verte.

7. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que NaOH est ajou-
té à la lessive usée (15) dans une cuve (11) de ma-
nière à faire précipiter principalement ledit CaO dans
la lessive usée (15) sous forme de particules.

8. Procédé selon la revendication 7, caractérisé en
ce que l’on laisse lesdites particules accompagner
au moins partiellement la lessive usée (15) vers la
cuve de dissolution (2).
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9. Procédé selon la revendication 7 ou 8, caractérisé
en ce qu’au moins une fraction desdites particules
est éliminée de la lessive usée (15) avant que la
lessive usée (15) soit envoyée vers la cuve de dis-
solution (2).

10. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que le NaOH qui
est ajouté à la lessive usée (15) est ajouté à une
température permettant de maintenir essentielle-
ment la température de la lessive usée (15).

11. Procédé selon l’une quelconque des revendications
1-9, caractérisé en ce que le NaOH qui est ajouté
à la lessive usée (15) est ajouté à une température
permettant d’élever la température de la lessive usée
(15).
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