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(57) Abstract: The invention refers to a method for an integrated treatment of cellulose pulp. The method includes the steps: provid-
ing said cellulose pulp (1), providing a determined quantity of white liguor (2) including alkali and sulphur components, providing
an oxygen-containing gas, oxidising (5) the sulphur components of the white iquor by the supply of a part of said gas in such a way
that at least a part of the sulphur is present in the form of sulphate, transporting the cellulose pulp having a certain kappa number to
at least one mixing device (4), and supplying the oxidised white hiquor from the oxidising step to the cellulose pulp, supplying a part
o of said gas to the cellulose pulp in said mixing device, mixing the cellulose pulp with the oxidised white liquor and said gas in said
mixing device, and transporting the cellulose pulp from said mixing device to a delignification reactor (6) for oxygen delignification

of said cellulose pulp, wherein the kappa number is reduced.
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Oxidised white liquor in an oxygen delignification process.

THE BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention refers to a method for an 1ntegrated

fr—

rreatment of <cellulose pulp, including providing said

P

cellulose pulp, providing a determined quantity of white

liguor including alkali and sulphur components and providing

an oxygen-containing gas. More precisely, the 1invention

p—

refers to the production of pulp and 1s especially directed

to the so called oxygen delignification stage.

P
p—

In sulphate pulp production intended for the manufacture or

bleached/white cellulose pulp for white products, such as
printing paper, white cardboard, hygienic products, the aim

of the process is to remove as much lignin as possible. The

o

largest quantity 1is dissolved already during the pulping

where the wood chips are pulped in white liquor. In the
white liquor both hydroxide ions (=alkali), for 1instance

from NaOH, and hydrogen sulphide 1ions and their derivates

are active components. The white liguor 1s manufactured 1in

situ and consumed liguor 1is recovered after having passed

the chemical recovering cycle.

Thereafter, the pulped cellulose pulp 1s most <frequently

supplied to an oxygen delignification stage, where alkalil

and oxygen are added. Today, this conventionally takes place

i

at a pulp consistency of 10-12%. As alkalili source white

liquor, which is an internally generated alkali, 1s most

frequently utilised. However, since 1t 1s experlenced, 1n

connection wlth the introduction of the oxygen

delignification technique in the 1970’s, that wuntreated

—
—

white ligquor resulted in negative effects to the quality of
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the pulp, the white liquor 1s today oxidised 1n such a way

that the sulphide 1s converted to thio-sulphate. The

oxidising may be performed by means o0f air or pure oxygen

gas. The filtrate of the oxygen delignification stage 1s

normally also recycled to the chemical recovering cycle.

After the oxygen delignification the cellulose pulp 1s

bleached 1n order to remove the last residues of lignin and

thus a 1light and pure pulp 1s obtained. In conventlonal

bleaching, chlorine dioxide and peroxide are 1included, but

also completely chlorine-free alternatives with ozone or

peracetic acid are used commercially today. 0ld, but still

used bleaching agents, are chlorine and hypochlorite. The

— p—
preer

negative effects of the Dbleaching filtrates, 1f they are

released, has resulted 1n, partly, a reduction of the

bleaching need, partly a specific reduction of the chlorine

chemical use and partly attempts to recycle or recover the

bleaching filtrates. One way of reducing the bleaching need

1s to perform more delignification work 1n the oxygen

delignification stage.

However, there are an upper limit for how much oxygen gas

which may be supplied to the dellignification stage and this

restricts the possibilities to i1ncrease the delignification

work, since 1t 1s not possible to mix too large gas

guantities 1nto the mixing devices which are available

g

today. one 1ncreases the gas quantity or gas volume above

determined limits channels are formed 1in the pulp and at

F

least a part of the supplied and expensive oxygen gas will

P
o

pass through the pulp without effecting any delignification

ﬁ

work. One way of solving this problem 1s to utilise more

than one mixing device, which of course 1involves higher

cCOsts.

EP-A-543 135 describes a method for producing oxidised white

liquor and totally oxidised white liquor. In this patent
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—

application different tries are described, 1in which oxidised

P
P

ferent

white liquor 1is utilised as an alkali source 1n di:

process steps during the pulp production. EP-A-543 135

includes a brief statement that fully oxidised white liquor

may be preferred over partially oxidised liquor for the

g

oxygen delignification of pulps from certain types of woods

without giving any teaching as how to such delignification

F

is to be performed or to which types of woods such a

delignification would be applicable.

EP-A-792 395 describes a method for regenerating the rest

gas from an ozone bleaching stage and utilise this rest gas

in the oxygen delignification.

SUMMARY OF THE INVENTION

p—

The object of the present 1nvention 1s to 1mprove the

P
—

efficiency of the oxygen delignification.

This object 1s obtained by a method for an 1ntegrated

treatment of cellulose pulp,

H)

including at least the followlng steps of:
providing said cellulose pulp;
providing a determined white liquor 1including alkali
and sulphur components;
providing an oxygen-contalinling gas;

prim—
p—

oxidising the sulphur components of the white liquor by

P

the supply of a part of said gas 1in such a way that at least

F

a substantial part of the sulphur 1s present 1n the form of

sulphate;
transporting the cellulose pulp having a certain kappa

number to at least one mixing device;

supplying oxidised white liquor from said oxidising

step to the cellulose pulp;

S

supplying a part of said gas to the cellulose pulp 1n

sald mixlng device;
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F

mixing of the cellulose pulp with the oxidised white

liguor and sald gas 1n sald mixing device and

transporting the cellulose pulp from said mixing device

to a delignification reactor for oxygen delignification of

the cellulose pulp, wherein the kappa number 1s reduced.

By utilising oxidised white liquor including sulphate 1n the

oxygen delignification stage 1instead of partially oxidised

F

white ligquor  including thio-sulphate a plurality of

advantages are opbtained. In such a way one may avoid that a

.

part of the oxygen supplied to be oxygen delignification

reactor 1s used to oxidise the sulphur components (mainly

thio-sulphate) and 1nstead 1s wutillised to increase the

delignification work. This 1nvolves only a displacement of

the addition of oxygen. No additional oxygen 1s consumed for

the oxidation of the sulphur components when this now 1is

)

done 1n the preceding oxidising of the white liguor, 1i.e.

outside the delignification reactor. The method according to

p—

the 1nvention enables the achievement of many advantages.

e

For 1nstance, 1t 1s ©possible, 1if one starts with a

relatively high lignin content 1in the pulp into the oxygen

delignification stage to 1increase the wood vyield, which

involves direct economical advantages and indirect

advantages since the capacity 1n the pulper increases and

the load on the <chemical recovery decreases. If one

decreases the lignin content from the delignification stage

the successive Dbleaching need 1is reduced, which 1is

advantageous both from an environmental and economical point

p—

of view.

A further advantage 1s that the heat from the exothermic

oxldation of the sulphur components 1s developed outside the

oxygen delignification reactor. This enables a better

the temperature within the delignification

Y

control O

reactor during the delignification. Consequently, the

cellulose pulp may, according to an embodiment of the
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invention, be heated Dbefore 1t 1s supplied to the

delignification reactor for malntaining a determined and

substantially uniform temperature level during the

i

delignification. The temperature of the totally oxidised

white liquor, when it 1s mixed 1into the pulp, may thus be

chosen wilth regard to an optimal delignification.

Preferably, said temperature level 1s Dbetween 70°C and

120°C, for instance 85°C and 100°C. Advantageously, the

F

temperature of the oxidised white liquor 1s measured and the

oxidised white liguor, which 1s supplied to the cellulose

-

‘N such a

pulp, 1s cooled 1n response to this measurement.

P

way, the heat formed during the oxidising of the sulphur

components may be absorbed and utilised for preheating the

cellulose pulp. It 1is also to be noted that the method

according to the 1nvention also enables the achievement of a

uniform temperature distribution 1n the delignification
reactor, 1.e. one may avoid local temperature peaks 1n the
cellulose pulp, which previously could 1nclude local

g

temperature increases of 70°C and thus have a negative

influence on the selectivity.

rh

According to a further embodiment of the 1nvention, the

method includes controlling the qguantity of oxidised liquor

supplied to the cellulose pulp 1n such a way that a desired,

determined alkali content profile is maintained during the

deliginification step. When, according to the prior art, the

e

oxidation of the sulphur components takes place within the

oxygen delignification reactor, the alkalil content has to be

extra high 1nitially i1n order to compensate for the alkali

consumption of the sulphur oxidation. A too high alkali

content 1is negative to the selectilvity since 1t does not

ﬁ

only result in removal of lignin but also in a decomposition

#

of cellulose fibres. By oxidising the sulphur components

outside the delignification reactor a greater freedom in the

i

design of the alkalli content profile (1.e. the alkalx

content 1in the pulp as a function of the time) 1n the
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delignification step so that a desired selectivity may Dbe

—

maintained and thus the quality of the pulp produced may be

raised. Consequently no increased quantity of alkalli 1s

consumed in order to achieve the same delignification result
as according to the prior art. Possibly, the total alkali
need may be reduced since one may avoid the alkali consuming

cellulose/hemicellulose reactions 1in the delignification

step. Advantageously, a parameter, which 1s related to the

F ph

content of alkali of the cellulose pulp, for instance the

pH-value, 1s measured at at least one position 1in the

delignification step, wherein said control 1s performed 1in

response to salid measurement.

g

According to a further embodiment of the 1invention, the

delignified cellulose pulp 1s supplied to a Dbleaching

process. Reducing as well as oxidising bleaching 1s
possible. For instance, the pulp may be bleached by ozone,
peroxide, chlorine dioxide, peracetic acid etcC.
Advantageously, the Dbleaching process 1includes peroxilde

and/or peroxide/oxygen Dbleaching steps, wherein oxidised

white liguor from said oxidising step 1s supplied to the
cellulose pulp in the Dbleaching process. According to the

prior art, pure NaOH 1is normally employed as alkall during

the peroxide bleaching. By replacing NaOH by oxidilsed white

gr—

liquor, the need of externally added alkali may be reduced.

According to a further embodiment of the 1invention, the

cellulose pulp has a pulp consistency which 1s at least 5%

and at most 20%, preferably at least 8% and at most 15% and

especially at least 10% and at most 12%, for instance 11%.

The cellulose pulp may include chemical pulps produced 1in

digesting processes such as for instance sulphate pulping,
sulphate pulping, sulphite pulping with polysulphide, ASAl,
MILOX.
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According to a further embodiment of the 1nvention said

oxygen-contalining gas may 1nclude at least ©60%, at least

70%, at least 80% or at least 90% oxygen. Due to the higher

efficiency 1n the oxygen delilignification 1t 1s thus possible

—

to utilise less pure oxygen than previously. Of course the

best result 1s obtailned by a substantially pure oxygen,
which in a commercial context may 1nclude about 90-95% or
36-100% oxygen. Very good results also ought to be obtained
by a gas which i1ncludes 86-88% oxygen.

F

According to a further embodiment of the i1nvention, said

part of the oxygen-containing gas supplied to the mixing

r—

device 1ncludes a determined guantity of O, 1n relation to

the reduction of the kappa number and ton of pulp. Thereby,

sald determined qguantity 1s at the most 1,7 kg, preferably

at the most 1,5 kg, more preferably at the most 1,3 kg, and

most preferably at the most 1,2 kg O, per reduced kappa

number and ton of pulp.

According to a further embodiment of the invention the pulp

pr—
—

substantially consists o0of softwood pulp. According to

pp—
-

another embodiment, the pulp substantially consists of

hardwood pulp.

=y

According to a further embodiment of the 1invention, the

kappa number, during said oxygen delignification step, 1s
reduced by at 1least 50%, at least 55%, at least 60%, at

least 65%, at least 70%, or most specifically at least 75%.

DRAWING

L]

ESCRIPTION OF TH

BRI

(]
]
-,

The present 1nvention 1s now to be explained more closely by

P

a description of an embodiment and with reference to the

—

drawing attached in which fig. 1 discloses schematically a

F

block diagram over a method for an 1ntegrated treatment of

cellulose pulp.
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INVENTION

L]

DETAILED DESCRIPTION OF AN EMBODIMENT OF TH

Fig. 1 discloses schematically a method for an 1ntegrated

-

treatment of cellulose pulp. Wood chips are supplied to a

pulper 1 for producing a cellulose pulp and more

particularly a sulphate pulp. The pulper 1 1s supplied with

white liguor from an integrated white liquor manufacture 2,

the so called chemical recovering cycle. Used white liquor

is recycled from the pulper 1 to the white 1liquor

manufacture 2 in a manner known per se. From the pulper 1
the produced cellulose pulp 1s transported to the washing 3,
which as such may include one or several washling stages.
From the washing 3 the cellulose pulp 1s transported to a
mixing device 4. Fig. 1 discloses one mixing device but the
method may include two or several mixing devices provided

p—

after each other for the addition of chemicals. In the

mixing device 4 the washed cellulose pulp 1s mixed with

alkali in the form of oxidised white liquor, 1.e. white

liguor in which a substantial part of all or substantially

all sulphur components have been oxidised to sulphate. In

the description 1t 1s referred to totally oxidised liquor 1n

fr—

the following even 1f not all sulphur components necessarily

have been oxidised to sulphate.

The totally oxidised white ligquor 1s manufactured 1n an

integrated oxidising device 5, which receives none or partly

oxidised white ligquor from the white liguor manufacture 2.

The oxidising device 5 1s supplied with an oxygen-contalnlng

gas, for 1nstance alr or a gas which includes for instance

at least 60%, at least 70%, at least 80% or at least 90%

oxygen, for instance 86-88% oxygen, 90-95% oxygen or 99-100%

oxygen.

The mixing device 4 may be provided 1in a substantially

direct connection to the oxygen delignification step 6 and
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the cellulose pulp 1s thus supplied to the oxygen

delignification step © after the mixing device 4. The

oxygen-containing gas required 1n the oxygen delignification

step ©6 1s supplied to the mixing device 4 for the

-

achievement of a uniform distribution of oxygen 1n the

cellulose pulp. The oxygen-containing gas supplied to the

mixing device 4 may 1include at least 00%, at least /0%, at

least 80% or at 1least 90% oxygen, for 1instance 86-88%

oxygen, 90-95% oxygen or 99-100% oxygen. The cellulose pulp

f—

has 1in the oxygen delignification step a consistency of

between 5-20%, preferably 8-15% and especially 10-12%. The

oxygen delignification step © 1s performed 1n one or several

oxvgen delignification reactors, possibly with 1intermediate

washing, pumps and mixing devices where heat or chemicals,

such as oxygen or alkali, are added. The total residence

time for the pulp in the whole oxygen delignification step 6

is at least 10 minutes, at least 20 minutes or at least 30

minutes. The delignified cellulose pulp 1s then transported

to a washing 7, 1ncluding one or several washing steps, and

from there to a further mixing device 8 before the cellulose

pulp 1s supplied to a bleaching step 9. The filtrate from

the washing 7 1s recycled directly or 1ndirectly to the

white liguor manufacture 2. In the mixing device 8 the

desired bleaching chemicals, for 1nstance peroxide, chlorine

dioxide, peracetic acid, ozone etc., are added. After the

bleaching step 9, the pulp 1s supplied to a further washing

10. The filtrate from the washing 10 may depending on the

used bleaching chemicals be recycled directly or indirectly

to the white liquor manufacture 2. Advantageously, the
bleaching step includes peroxide and/or peroxide/oxygen

bleaching. Thereby, totally oxidised white liquor may be

supplied as alkali from the oxidising device 5. A totally
oxidised white 1ligquor 1s sultable supplied to the mixing
device 8 1n a correspondlng manner as 1n the oxygen

o=

delignification. The qguantity of externally added sodium

hydroxide may thereby be reduced or completely dispensed
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with regard to the bleaching, wherein the 1ntegration extent

pp—
-

of the method 1increases. Also the bleachling step 9 may

include one or several bleaching reactors with intermediate

washing steps and mixing devices.

-

In the oxidlising device 5 a two step oxidising of the

sulphate present 1n the white liquor 1s performed. In a

first reaction, sulphide 1s oxidised to thio-sulphate and in

a second reaction thio-sulphate 1s oxidised to sulphate. It

1s also possible to utilise partly oxidised white 1liqguor

having mainly thio-sulphate as an starting sulphur
component. The oxldation 1S operated SO far that
substantially all sulphur components i1in the white ligquor are

F

present 1n the form of sulphate. The two oxidation reactions

are both exothermic, 1.e. heat 1s developed 1n the oxidising
device 5. This heat may be utilised, partly, to give the
totally oxidised white liquor a suitable temperature when it
1s supplied to the mixing device 4, and partly to heat the
cellulose pulp which 1S supplied to the oxygen

—

delignification step ©. Such a heating may be performed by

P
—

means of a schematically i1ndicated heat exchanger device 11.

The heat exchanger device 11 may be desligned to supply steam

to the cellulose pulp 1n the mixing device 4 so that the

cellulose pulp is given a temperature of between 70°C and

120°C, for instance 85°C and 100°C in the oxygen

delignification step. The method according to the invention

may enable a higher temperature and thus a quicker

delignification. For instance, the temperature in the oxygen

delignification may be at least 100°C or at least 110°C.

According to the invention 1t 1s thus easler to keep a

unlform temperature during the oxygen delignification step 6

since the exothermic sulphur oxidlsing reactions now take

place outside the delignification reactors. Consequently, we

F
prar=-

wilill not have any temperature 1ncrease due to oxidation of

sulphur components 1n the oxygen delignification step 6.

Advantageously, the temperature after the oxidation process
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in the oxidising device 5 1s measured and the heat exchange
is controlled 1n response to said measurement 1n such a way

that the desired temperature mentioned above may be

maintained. It 1is also possible to supply the oxygen-

5 containing gas to the oxygen delignification step 5 via the

steam supplied to the mixing device 4.

The method according to the 1nvention enables with respect

to the delignification and selectivity obtained an 1mproved

10 control of the alkali content profile, 1.e. the alkal:xl

content as a function of the time 1n the cellulose pulp 1in

the oxygen delignification step. By the method according to

the 1i1nvention an eqgualised alkali content profile 1s

obtained in comparison with the prior art, i1.e. in order to

15 obtain a determined alkalili content after the oxygen

delignification, the 1initial alkall content may be reduced

in relation to a corresponding oxygen delignification with

the addition of partly oxidised white 1ligquor. Such a

equallsed alkall content profile 1s possible since no

P
—

20 substantial alkalili consuming bi-reaction 1n the form of

oxlidation of sulphur components will take place 1n the

oxygen delignification reactor, but the main alkali

consumption wi1ll take place 1n the reactions with the

F

cellulose pulp. Thus, the qgquantity of totally oxidised white

25 ligquor which 1is supplied to the cellulose pulp in the mixing

device 4 may be chosen 1n such a way that a desired initial

alkali content 1s obtained 1n the oxygen delignification

P

reactor. Such a control may be done by measuring for

instance the pH-value in the oxygen delignification reactor,

P

30 for 1nstance at the outlet end of the oxygen delignification

step 6, and by controlling the qgquantity of supplied totally

oxidised white liguor 1in response to this value. According

P

to estimates made by the applicant, the amount of alkalil

supplied to the pulp before the oxygen delignification stage
35 may be 10-20% lower and at least 5-10% lower with totally

oxidised white ligquor 1n comparison with none totally
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delignification result. If one 1nstead chooses to maintaln

10

15

20

25

30

the same quantity of alkali when totally oxidilised white

liguor 1is supplied as when none totally oxidised white

' e

ligquor 1is used, a more far-reaching delilgnification of the

cellulose pulp 1s obtained. From the table Dbelow, there

appear as examples the addition of chemicals before the

r—
.

oxygen delignification step, the resultlng quantity of

removed lignin measured as delta kappa, and the consumption

F
—

ferent

of chemicals ©per removed kappa number for di:

gr—
——

gquantities of partially oxidised white liquor (OWL) and

totally oxidised white liquor (TOWL).

TABLE
kg NaOH/ton |Kg 0Z/ton |Delta kappa |Kkg NaOH/kappa |kg 02/kappa
(OWL) 36 118 18 2 * 1 *
(TOWL) 29 12 18 1.6 0.7
(TOWL) 36 16 22.5 1.6 0.7
(TOWL) 41 18 25.7 1.6 0.7

F

*The total need of chemicals 1n the step for delignifying

and oxilidising the suplhur components divided with the

quantity of released lignin measured as delta kappa.

The method according to the 1nvention may be performed with

F

for 1instance the following dquantities of oxygen to the

oxygen delignification reactor 1in relation to the reduction

— e

of the kappa number and ton of pulp for softwood pulp and

hardwood pulp.

SOFTWOOD PULP

For such pulp, the determined quantity of oxygen 1n the

oxygen-containing gas supplied to the pulp 1n the mixing

P

device 4 substantially 1mmediately upstream of the oxygen
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delignification step 6 may be at the most 1,5 kg O, per

reduced kappa number (AK) and ton of pulp. Thereby, the

delignification result, 1.e. the reduction of the kappa

number in percent, may be at least 45%, 50%, 55%, ©00%, 05%,

70% or 75%, depending on for instance the generally quality

ﬁ

of the pulp, such as cleanliness, 1nitial kappa number,

consistency, homogenelty, and external factors such as the

design og the fibre line. These delignification results may

also be obtalned with a smaller gquantity 1f oxygen, for

instance, at the most 1,4 kg, 1,3 kg, or even only 1,2 kg O

P

per reduced kappa number (Ak) and ton of pulp. Generally,

sald determined quantity of oxygen per kappa number and ton

fr— o
oy

of pulp 1s 1increasing with an 1ncrease of the desired

delignification result.

In other words, said determined quantity of oxygen Q to be

supplied to the oxygen delignifiaction step © via the mixing

device 4 may be expressed by the following formula:

Q = d + Db,

where

F

QO = kg 0,/reduced kappa number and ton of pulp

€.

= the delignification result in percent/100

b = a number between 0.60 and 0.75, e.g. 0.65 or 0.70

HARDWOOD PULP

In a corresponding manner, the determined guantity of oxygen

in the oxygen-containing gas supplied to hardwood pulp in

p—
e

the mixing device 4 substantially 1mmediately upstream of

the oxygen delignification step © may be somewhat higher

than for softwood pulp and, for instance, at the most 1,7 kg

0, per reduced kappa number (Ax) and ton of pulp. Thereby,

F

the delignification result, 1.e. the reduction of the kappa




CA 02384471 2002-03-08

WO 01/20075 14 PCT/SE00/01803

number 1in percent, may be at least 403, 50%, ©60% or 705%,

—

depending on for 1instance the quality of the pulp. These

delignification results may also be obtained with a smaller

P

quantity of oxygen, for 1nstance, at the most 1,6 kg, 1,5

5 kg, or even only 1,4 kg O, per reduced kappa number (AKk) and

ﬁ

ton of pulp. The above-identified formula i1s applicable also

to hardwood pulp, wherein

b = a number between 0.80 and 0.95, e.g. 0.85 or 0.90.
10

The 1nvention is not limited to the embodiment described but

may varlied and modified within the scope the following

claims. The method 1s not only applicable to sulphate pulp

pbut also to other chemical pulps, such as for 1nstance

15 sulphite pulp, whereln the white ligquor 1s provided

externally, for 1instance from an adjacent sulphate pulp

production.
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Claims

1. A wmethod for an integrated treatment of chemical
cellulose pulp, including at least the following steps of:

providing said cellulose pulp, said pulp substantially
consisting of softwood pulp;

providing a determined white liquor including alkali
and sulphur components;

providing an oxygen-containing gas;

oxldising the sulphur components of the white liquor by
the supply of a part of said gas 1n such a way that
substantially all sulphur components are present in the form
of sulphate;

transporting the cellulose pulp having a certain kappa
number to at least one mixing device;

supplying oxidised white 1liquor from said oxidising
step to the cellulose pulp;

supplying a part of said gas to the cellulose pulp in
sald mixing device;

mixing of the cellulose pulp with the oxidised white
ligquor and said gas in said mixing device and

transporting the cellulose pulp from said mixing device
to a delignification reactor for oxygen delignification of
the cellulose pulp, wherein the kappa number is reduced by
at least 45%,

wherelin said part of the oxygen-containing gas supplied
to the mixing device includes a determined quantity of O, in
relation to the reduction of the kappa number and ton of
pulp, said determined quantity being at most 1.5 kg O, per

reduced kappa number and ton of pulp.
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2. A method according to claim 1, wherein the cellulose
pulp 1s heated before it is supplied to the delignification

reactor for maintaining a determined and substantially

uniform temperature level during the oxygen delignification.

3. A method according to claim 2, wherein said temperature

level 18 between 70°C and 120°cC.

4 . A method according to any one of claims 1 to 3,
1ncluding measuring the temperature of the oxidised white

ligquor and cooling of the oxidised white ligquor supplied to

the cellulose pulp in response to said measurement.

5. A method according to any one of claims 1 to 4,

including absorbing the heat formed during said oxidising of

the sulphur components.

6 . A method according to claim 5, 1including supplying the

absorbed heat to the delignification step for said

preheating of the cellulose pulp.

7. A method according to any one of claims 1 to 6,
including controlling the gquantity of totally oxidised white

liquor supplied to the cellulose pulp in such a way that a

desired alkali content profile is maintained during the

delignification step.

8 . A method according to claim 7, including measuring a

parameter related to the content of alkali in the cellulose
pulp at at least one position in the delignification step,

wherein said controlling is performed in response to said

measurement .
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9. A method according to any one of c¢laims 1 to 8,

1ncluding the successive step of:

supplying the delignified cellulose pulp to a bleaching

process.

10. A method according to claim 9, wherein the bleaching
process includes peroxide and/or peroxide/oxygen bleaching

and wherein the oxidised white liquor from said oxidising

step 1s supplied to the cellulose pulp in the Dbleaching

process.

11. A method according to any one of claims 1 to 10,

wherein the cellulose pulp has a pulp consistency which 1is

at least 5%.

12. A method according to any one of claims 1 to 11,

wherein the cellulose pulp has a pulp consistency which is

at the most 20%.

13. A method according to any one of claims 1 to 12,

wherein the cellulose pulp includes a chemical pulp,

produced 1n digesting processes.

14. A method according to any one of claims 1 to 13,

wherein said oxygen-containing gas includes at least 60%

oxygen.

15. A method according to any one of c¢laims 1 to 14,
wherein said determined quantity is at the most 1.3 kg O,

per reduced kappa number and ton of pulp.



16.

whereiln

A method according to any one of claims
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1 to 14,

sald determined guantity is at the most 1.2 kg O,

per reduced kappa number and ton of pulp.

17. A
wherein
step 1s
18. A
wherein
step 1s
19. A
wherein
step 1is
20. A
wherelin
step 1is
21. A
whereln
step 1s

22. A

wherein
step 1is

23. A

cellulose pulp,

providing said cellulose pulp,

claims 1 to 16,

method according to any one of

the kappa number during said oxygen delignification

reduced by at least 50%.

claims 1 to 17,

method according to any one of
the kappa number during said oxygen delignification
reduced by at least 55%.

1 to 18,

method according to any one of claims

the kappa number during said oxygen delignification
reduced by at least 60%.
1L to 19,

method according to any one of claims

the kappa number during said oxygen delignification
reduced by at least 65%.
1 to 20,

method according to any one of claims

the kappa number during said oxygen delignification

reduced by at least 70%.

method according to any one of claims 1 to 21,

the kappa number during said oxygen delignification

reduced by at least 75%.

method for an integrated treatment of chemical

1ncluding at least the following steps of:

said pulp substantially

consisting of hardwood pulp;
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providing a determined white liquor including alkali
and sulphur components;

providiling an oxygen-containing gas;

oxidising the sulphur components of the white ligquor by
the supply of a part of said gas 1in such a way that
substantially all sulphur components are present in the form
of sulphate;

transporting the cellulose pulp having a certain kappa
number to at least one mixing device;

supplying oxidised white 1liquor from said oxidising
step to the cellulose pulp;

supplying a part of said gas to the cellulose pulp in
sald mixing device;

mixing of the cellulose pulp with the oxidised white
ligquor and said gas in said mixing device and

transporting the cellulose pulp from said mixing device
to a delignification reactor for oxygen delignification of
the cellulose pulp, wherein the kappa number is reduced by
at least 45%,

whereln sailid part of the oxygen-containing gas supplied
to the mixing device includes a determined quantity of O, in
relation to the reduction of the kappa number and ton of
pulp, said determined quantity being at most 1.7 kg O, per

reduced kappa number and ton of pulp.

24. A method according to claim 23, wherein said determined
quantity 1s at the most 1.5 kg O, per reduced kappa number

and ton of pulp.



CA 02384471 2002-03-08

WO 01/20075 PCT/SE00/01803

%

10
-







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - abstract drawing

