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(57) Abregé/Abstract:

Process and device for mixing fluid into a pulp suspension of cellulose-containing fibre material, in which the pulp suspension is
pumped Iin through a pump inlet, brought into rotation and, at the desired reaction pressure, mixed with the said fluid while passir
through a reaction sector comprising a stator shell, a rotor which is coaxial therewith, and at least one fluid inlet, after which the pu
mixture leaves the reaction sector through a pulp outlet, in which the fluid, via the said fluid inlet, is supplied in the vicinity of tr
centre of rotating pulp suspension, where the local pressure in the pulp suspension Is lower, due to the centrifugal force increasir
radially outwards, than the reaction pressure prevailing at the periphery of the pulp suspension.
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ABSTRACT OF THE DISCLOSURE

Proéess and device for mixing fluid into a pulp
suspension of cellulose-containing fibre material, in which
the pulp suspension is pumped in through a pump inlet,
brought into rotation and, at the desired reaction pressure,

sector comprising a stator shell, a rotor which is coaxial
therewith, and at least one fluig inlet, after which the pulp
mixture leaves the reaction sector through a pulp outlet, in
which the fluid, wvia the sald fluid inlet, is supplied in the
vicinity of the centre of rotating pulp suspension, where the
local pressure in the pulp suspension is lower, due to the
centrifugal force increasing radially outwards, than the
reaction pressure prevailing at the periphery of the pulp

suspension.



10

15

20

25

30

35

WO 95/10350 217796/ PCT/SE94/00923

METHOD AND DEVICE FOR MIXING OF A FLUID INTO A PULP~-
SUSPENSION

The present invention relates to a process and a
device for mixing fluid into a pulp suspension of
cellulose-containing fibre material, such  as, for
example, so-called MC pulp having a dry matter content of
5-25%. The fluid can, for example, consist of ozone-
containing gas, the admixture taking place with the aim
of bleaching the pulp suspension with one or more

bleaching agents which 1include ozone, supplied together

with a carrier gas.
TECHNICAL BACKGROUND AND PROBLEMS

The mixing of, for example, ozone-contalining gas
into a pulp suspension, during ozone bleaching, usually
takes place at a relatively high pressure since the
prospects for +the bleaching reaction are appreciably
improved as the pressure 1n the reaction sector
increases. Therefore, in order to be able to carry out
ozone bleaching effectively, both the pulp suspension and
the ozone-containing gas must be pressurized.

The apparatus requlred for pressurliziling ozone
constitutes by far the largest part of the 1investment
costs associated with ozone delignification of pulp
suspensions. The costs of such apparatus increases
progressively in relation to increasing pressurization.
When generating the gas, large quantities of energy are
supplied to the carrier gas, for example pure oXxygen, in

ozone generators, in association with which a relatively
small quantity of ozone 1s nevertheless formed since the
carrier gas can only contain limited quantities of ozone.
The total gas flow, which, as a consequence, 1s Vvery
large, is then compressed 1in so-called liguid ring

compressors which are expensive and susceptible to

disturbances.
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In this context, the problem with currently known
devices for bléaching pulp suspensions with ozone is that
the reaction pressure which is possible is limited by the
capaclity of the compressors. In an example taken from 'a
currently existing device, the compressors operate at an
excess pressure of 10 bar. The pressure in the mixer may
then, 1in practice, not exceed 7-8 bar excess pressure if
blockage o©f the compressors at the slightest disturbance

is to be avoided.
Nowadays, the admixture usually takes place by

the pulp suspension being brought into rotation using a
rotor surrounded by a coaxial stator, with the gas being

supplied in the periphery of the rotating pulp suspension
where the counter pressure for the compressors is

greatest.

INVENTION

L+l

SUMMARY OF TH.

The present invention provides a process for mixing

fluid into a pulp suspension of cellulose-containing fibre

material, the process comprising the steps of feeding the

pulp suspension in through a pulp inlet, rotating the pulp

suspension, and mixing the fluid into the pulp at a desired
reaction pressure while passing the pulp through a reaction
sector comprising a stator shell, a rotor which is coaxial
with the stator shell, forming an annular gap-shaped
channel between the stator shell and the rotor, and at
least one fluid inlet, after which the pulp mixture leaves

the reaction sector through a pulp outlet. The mixing step

comprises supplying the fluid, wvia the fluid inlet, to a

1

supply zone which is located substantially in the center of
rotation of the rotating pulp suspension, wherein a local

pressure 1n the pulp suspension within the supply zone is

lower, due to the centrifugal force of the rotating pulp

suspension increasing radially outwards, than a pressure

prevailing in the pulp suspension at the pulp outlet, and
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wherein the fluid/pulp mixture thereafter penetrates the

annular gap-shaped channel where an intensive mixing takes

place.

The present invention also provides a device for

-

mixing fluild i1nto a pulp suspension of cellulose-containing

fibre material, the device comprising a pulp inlet for the

pulp suspension, a pulp outlet for fully treated pulp
mixture, and a reactlion section located in between the pulp
inlet and the pulp outlet, the reaction sector comprising
an annular gap-shaped channel defined between a stator
shell and a rotating a rotor coaxial therewith, and at

least one fluid inlet. The rotor comprises turbulence-

creating elements, and wherein the fluid inlet 1is located

in close proximity to a common central axis of the rotor

and the stator shell in such a manner that the fluid is

supplied substantially into the center of rotation of the

rotating pulp suspension which has a lower pressure, due to

the centrifugal force of the rotating pulp suspension

increasling radially outwards, than a pressure prevailing in

the pulp suspension at the pulp outlet.

The solution proposed by the invention thus
implies, in brief, that the fluid is supplied in the
vicinity of the centre of the rotating pulp suspension
where, owing to the fact that the centrifugal force
increases radially outwards, the local pressure in the
pulp suspension 1s lower than the reaction pressure

prevailing at the periphery of the pulp suspension.
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The solution makes it possible to increase the
reaction pressure, which was previously 1limited by the
COMPressors, while retaining the same  compressor.
Alternatively, a smaller, appreciably cheaper compressor

can be used while maintaining the same reaction pressure

in the device.
The invention therefore offers major advantages

as compared with previously known technology.
BRIEF DESCRIPTION OF THE DRAWINGS

Tn that which follows, the invention will be described in

more detail with reference to the accompanying drawings

in which:

Fig. 1 shows a longitudinal section view of a first
embodiment of the invention,

Fig. 2 shows a section view of a second embodiment of
the invention,

Figs. 3 and 4 show examples of flow-affecting elements on
the inside of the stator shell,

Fig. 5 shows a third embodiment of the invention,
Fig. 6 shows a fourth embodiment of the invention,
Fig. 7 shows a graph of the so-called gas/liquid

quotient Vg4/Vy as a function of the charging
pressure p,

Fig. 8 shows an application of the invention in which
two ozone-mixing devices have been coupled 1in
series thereby rendering it possible to

recirculate ozone gas.
DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

Fig. 1 shows a first embodiment of the invention in which
+the device is essentially enclosed in a stator shell 1
divided into a cylindrical section 2 and a conical
section 3. The stator shell 1 also has two end gables 4

and 5, respectively. A rotor 7 1s located inside the
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stator shell 1, which rotor 1is ccaxial with the stator
shell 1. At its one end, a turbulence chamber 9 1is fixed
to the rotor 7 by means of a nut 10, and, at its other
end, fixed to a collar bearing shaft 12. The turbulence
chamber ¢ and the said collar bearing shaft 12 are Dboth
coaxial with the rotor 7. The rotor 7 is, in turn, fixed
to a shaft 13 which passes out centrally and is connected
to a drive unit, for example in the form of an electrical
motor, which 1is not shown. In this context, the
turbulence chamber 9, the rotor 7 and the two shafts 12
and 13 constitute the rotating part of the device, which
part 1is mounted in the Dbearing housings 14 and 153,
respectively. A pulp inlet 17 1is connected tangentially
to the conical section 3 of the stator shell 1 so that
the pulp suspension is fed in 1in the direction of the
arrow 18. In a corresponding manner, a pulp outlet 20 1is
tangentially connected to the cylindrical section 2 of
the stator shell 1 so that the finished pulp mixture 1s
fed out | in the direction of the arrow 21. The collar
bearing shaft 12 is hollow and contains a central fluid
inlet 23 which opens out at the centre of the turbulence
chamber 9. The stator shell 1 1is sealed against the
shafts 12 and 15 by means of stuffing boxes 25, 26 at the

end gables 4 and 5, respectively.
The outer side of the turbulence chamber 9 1s

additionally provided with projecting, slightly twisted
wings 28 for fluidizing the pulp suspension which 1s fed
in through the pulp inlet 17. The pulp suspensiocon 1s thus
fed in wvia the pulp inlet 17 in the conilical section 3 of
the stator shell 1 and accelerated up to the fluidized
state by means of the wings 28 on the outer side of the

turbulence chamber 9 while it 1s belng fed out towards
the largest diameter 11 of the conical section 3, at

which diameter it 1s caused to deflect against a gable

gsurface 30 and turn into the turbulence chamber 9 where a

vortex is formed as the pulp passes a conical surface 31

in the turbulence chamber ¢. At the same time, the fluid
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is supplied axially at the centre of the vortex through

the fluid 1inlet 23.
However, in an alternative embodiment, which 1is

not shown, the fluid can also be supplied radially at the

centre of the vortex through radial channels at the end

of the fluid inlet.
The vortex and the fluid next move within the

+urbulence chamber 9 to the right of the figure and flow
out of the turbulence chamber 9 through radial openings
33 in the periphery of the turbulence chamber. The
openings 33 are located in the vicinity of the point
where the <turbulence chamber 9 1is firmly fixed to the
rotor 7, and the fluid/pulp mixture now penetrates into
the cylindrical section 2 of the stator shell 1, which
section is separated from the conical section 3 by means
of a gable 34 on the turbulence chamber 9. An intensive
mixing next takes place in the annular gap-shaped channel
15 which 1is defined between the rotor 7 and the
cylindrical section 2 of the stator shell 1. With the aim
of amplifying the turbulence effect and breaking down the
flocculation in the fluid/pulp mixture which is flowing
through, the stator shell 1, or, alternatively, the rotor
7, is provided with flow-affecting elements, which, owing
to their small size, are not evident in Fig. 1 but which
are shown magnified in Figs. 3 and 4, 1in the form of
slots 37 in the inner side of the stator shell 1. The
dimensions of the slots are 30x5x1 mm (length x width x
depth). Alternatively, the slots 37 can be replaced by

projecting bars whose dimensions are preferably about

30x5x5 mm (length x width x height).

Tn connection with the pulp outlet 20, a gas
separator 40 is located for separating off and conveying
away, in this example, unconsumed ozone and inert carrier

gas from the outgoing pulp strean. The gas separator 40

comprises radial degassing/fluidizing blades 41 fixed
into the rotor 7 in connection with the tangential pulp
outlet 20. Using the degassing/fluidizing blade 41, the
outgoing pulp is forced, with the aid of the centrifugal
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force, out through the pulp outlet 20, and the remalning
gases, i.e. unconsumed ozone and inert carrier gas, are
conducted out through an evacuation channel 42 which runs
along the shaft 13 of the rotor 7 and opens out in a
degassing box 43 located in the wvicinity of the end gable
5 of the stator shell 1. The degassing box 43 is provided

with an outgoing tangential conduit 45 for recirculating

the said gases 1in the process.
By supplying the fluid, in the manner described,

3t the centre of rotation o¢f tThe vortex, o0r, mmore
generally, at that of the rotating pulp suspension, the
fact is exploited that the local static pressure in the
pulp suspension is lower, owing to the centrifugal force
increasing radially outwards, in the vicinity of the
centre of rotation than it is at the periphery of the
pulp suspension. The reaction pressure of the ‘device,
i.e. the maximum pressure at which the most efficaceous
admixture possible is obtained in the device, prevalls 1n
the annular gap-shaped channel 35, where the most
intensive adnmixture takes place in accordance with the
above. In this context, the annular gap-shaped channel 35
can be considered to lie in the periphery of the rotating
pulp suspension in relation to its centre of rotation.
The underlving concept of the invention 1s thus to render
possible supply of fluid, 1like, in this case, ozone-
containing gas, at a pressure which 1s lower than the
reaction pressure of the device.

A second embodiment of  the invention is
illustrated in Fig. 2. This embodiment has a large number
of parts whose function accords in principle with that of
the first embodiment in Fig. 1, for which reason such
parts are here designated with the same reference numbers

as have already been used 1in connection with the
description of the first embodiment. In this case, the
device is in the main enclosed by a cylindrical stator
shell 1 in whose gable section 51 a rotor 7 1s mounted
via a shaft which is not shown. The rotor 7 1is driven by

an external drive unit, for example an electrical motor,
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which is not shown, and is constructed from a cylindrical
hollow shaft 52 and four wings or rotor Lklades 28 which
are fixed into the outer side of the hollow shaft 52. The
remaining parts of the device will be 1introduced below in
association with +the following description of the
function of the device.

The  pulp suspension is pumped  through a
tangential pulp inlet 17 1into an injection chamber 54,
set in rotation and accelerated up to a fluildized state
with the aid of the wings 28 of the rotor 7 and at the
same time fed onwards through a conical section 55 1in the
injection chamber 54, which section diverges 1n the
direction of feeding, after which the fluidized pulp
suspension flows into a turbulence chamber 9 which
converges conically 1n the direction of feeding so that a
cyclone effect is elicited. The vortex which has arisen
in this way provides a locally powerful decrease in
static pressure. The turbulence chamber 9 1s closed at
the tip of the conical surface, for which reason the pulp
suspension, while moving 1n a turbulent manner, is forced
to change direction and flow intc the hollow shaft 52 of
the rotor 7. At the same time, the fluid is supplied at
+he centre of the vortex, where the pressure is lowest,
via the central fluid inlet 23. In this case, the speed
of rotation of the vortex is a function of the speed of
the rotor, the geometry and the flux which 1is flowing
through. Experiments which have been carried out have
shown that the speed of rotation can be 1n the order of
size of 10,000 rpm and give a local drop 1in pressure of
5-6 bar below the prevailing reaction pressure. The fluid
and the pulp mixture then pass out through oblong holes
73 in the hollow shaft 52 of the rotor 7 to a mixing
chamber 57 where there is an impeller 58. The 1internal
circulations in the mixing chamber 57 create a good
mixing effect while, at the same time, the high reaction
pressure can be retained. In those instances where the
process requires additional agitation during the reaction

time, the device described can, for example, Dbe connected
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+o some form of static mixer, by means of which the drop
in pressure can be utilized in the form of a mixing
effect. The finished fluid/pulp mixture 1is finally fed

out through a tangential pulp outlet 20. By means of a
central spreading body 24 situated at the orifice of the

fluid inlet 23, the fluid, which is flowing in axially,
is also provided with a radial movement component,
resulting 1in favourable mixing 1nto the vortex of
fluidized pulp suspension. The spreading body 24 can also
he made +to be axially displaceable, it then beling
possible to vary the gap area which 1s formed between the
conical surface of the spreading body 24 and the circular
orifice of the fluid inlet 23 with a view to regulating
the flow of fluid into the turbulence chamber 9.

Fig. 5 shows a third embodiment of the invention
in which an existing mnixer eguipment is used, the fluid
being added through a hollow shaft, modified for the
invention, in this equipment. In this case, the existing
mixer 62 has an axial pulp inlet 17 on the right of the
figure and a tangential pulp outlet 20. The mixer 62 is
equipped with a rotor 7, here 1in the form of a shaft
shown diagrammatically by dashes, and an I1mpeller 58
which is fixed into the rotor 7. In analogy with the
preceding embodiments, the rotor 7 and the impeller 58
can be said to be enclosed in a stator shell 1. With the
aim of being able to apply the invention by modifying the

existing mixer 62, the shaft of the rotor 7 1s made

thicker and hollow sc that a channel 60 runs centrally
through the rotor 7, where the channel 60 opens out
through the straight part of the rotor via bored holes 61
of relatively large diameter 1n order not to be blocked

up by the pulp suspension. However, the risk of the holes
61 of the channel 60 being bleocked is slight since the
rotation of the pulp suspension throws the pulp away from
the orifices of the holes 61. In the embodiment shown,
the rotor 7 is driven by an electrical motcr 65 wvia a V-
belt gear 66, which makes it possible to place the fluid
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inlet 23 at the end of the shaft of the rotor 7, as 1s
evident from the figure.

Fig. 6 shows an existing mixer 62, identical to
that shown in Fig. 5, in which the fluid inlet 23 1is
tangentially connected to the <channel 60 via a
mechanically sealed charging box 68. This embodiment 1is
very suitable when the shaft of the rotor 7 is driven
directly by an external electrical motor (not shown).

In an instance of practical application, 1t was
found that use of an embodiment aCCOrdinq to Fig. 5 or 6
makes it possible to raise the reaction pressure by about
2 bar; from about 7-8 bar to 9-10 bar. This might seem to
be a marginal gain, but its importance is clearly evident
from Fig. 7 which shows a graph of the so-called
liquid/gas gquotient Vg4/Vj3 (m3/gas/m3/1liquid) as a
function of the charging pressure p, at an ozone charge
of 4 kg O3/ADMT and different ozone concentrations
(5-10%). In the graph, it is evident that the gas/liquid
quotient Vg4/V; levels out in Jjust this elevated pressure
range (9-10 bar), with a nearly optimal admixing effect
being achieved in this pressure range, where further

pressure elevation would not noticeably improve the

result.
Finally, Fig. 8 shows a particularly advantageous

application of the invention in which the pulp suspension
js fed tangentially, via a pulp inlet 70, 1into a first
mixer A provided with turbulence chamber 9 1in accordance
with the first embodiment described in Fig. 1. The pulp
suspension is then fed out through the tangential pulp
outlet 20 in order, thereupon, to be fed 1into the
tangential inlet 17b to a second mixer B, after which the
pulp suspension is fed out through the tangential outlet
20b of the second mixer. In this case, both the mixer A
and the mixer B are provided with gas separators 40a and
40b, respectively, in connection with their pulp outlets
20a and 20b, respectively. The gas flow 1in the device
runs 1in the following manner: highly concentrated ozone

gas is added to the tangential gas inlet 23b of the mixer
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B via the incoming conduit 70. After passing through the
mixer, +the pulp suspension 1is degassed 1n the gas
separator 40b. The separated gas 1is fed out through a
conduit 71 and is guided, by manipulating the valves 72
and 73, either intc the conduit 74, which leads to the
central gas inlet 23a in mixer A, or further onwards via
+he conduit 75 to an external scrubber unit which 1s not
shown. In the case of the first alternative, the gas 1s
thus fed intc the mixer A. This advantageous feeding 1n
of separated gas 1is made possible by the 1low central
pressure which prevails at the central gas inlet 23a of
the mixer A 1n accordance with the invention. The gas
which is then separated from the mixer A 1in the gas
separator 40a is conducted out via the conduit 78 to the
previously mentioned scrubber unit. The conduit 70 for
adding highly concentrated ozone gas to mixer B 1s also
connected toc a branching conduit 79 which can be opened
or closed by means of a regulating valve 80. When <the
valve 72 is closed and the valve 80 1s opened, o©zone Jgas
can, with this arrangement, be fed directly from the
conduit 70 wvia the conduit 79 and into the mixer A via
the conduit 74, 1f so desired. Furthermore, the gas
supply to the gas inlet 23b of the mixer B can be opened
and closed by means of a regulating valve 81.

Due to the fact that the mixer A has a central
gas inlet 23a 1in accordance with the 1invention, an
opportunity is thus created for recirculating the gas
from the mixer B, which is a mixer of more conventional
type having a tangential gas inlet 23b, in which the
system pressure is the same as the maximum reaction
pressure even at the gas inlet. By means of coupling in
series in this way, great £flexibility is achileved 1n
charging with fresh oczone gas and in recirculating 1inert
gas and residual ozone gas. The gas/pulp ratlic can also
be regulated by these means.

The present invention 1is not limited to the

embodiments described abcocve and 1illustrated on the
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drawings, but can be varied at will within the scope of

the subsequent patent claims.
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The embodiments of the invention 1n which an exclusive

property or privilege 1s claimed are defined as follows:

1. A process for mixing fluid into a pulp suspension of
cellulose-containing fibre material, the process comprising
the steps of:
feeding the pulp éuSpension in through a pulp-iﬁlét;
rotating the pulp suspension; and

mixing the fluid into the pulp at a desired reaction

pressure while passing the pulp through a reaction sector
comprising a stator shell, a rotor which is coaxial with
the stator shell, forming an annular gap-shaped channel

between the stator shell and the rotor, and at least one

fluid inlet, after which the pulp mixture leaves the
reaction sector through a pulp outlet; ‘
wherein said mixing step comprises supplying the fluid,
via the fluid inlet, to a supply zone which is located
substantially in the center of rotation of the rotating
pulp suspension, wherein a local pressure in the pulp
suspension within the supply zone is lower, due to the
centrifugal force of the rotating pulp suspension

increasing radially outwards, than a pressure prevailing in

fluid/pulp mixture thereafter penetrates the annular gap-

shaped channel where an intensive mixing takes place.

2. A process according to claim 1, wherein the pulp

suspension of cellulose-containing fibre material has a dry

matter content of 5 to 25%.




- ' 2172967

13

3. A process according to claim 1 or 2, wherein the

denslity of the fluid is substantially lower than the

density of the pulp in the said pulp suspénsion.

4 . A process according to claim 1, 2 or 3, wherein the

fluid is supplied at the centre'of a vortex, dJgenerated in a

turbulence chamber, in the pulp sﬁépension.

5. A process according to claim 4, wherein the fluid is

supplied axially at the centre of the said vortex.

0. A process according to claim 4, wherein the fluid is

supplied radially at the centre of the said vortex.

7. A process according to any one of claims 1 to 6,

further comprising the steps of:

feeding the pulp suspension tangentially into a conical
section of the stator shell;

accelerating the pulp suspension up to a fluidized state
by means of wings on an outer side of the turbulence

chamber;

feeding the pulp suspension out towards the greatest

diameter of the conical section, at which diameter the pulp
suspension is caused to deflect off into the turbulence
chamber and form a vortex;

supplying the fluid i1nto the supply zone at the center of

Lhe vortex; and:
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flowing the fluid/pulp mixture out through at least one

opening 1n the turbulence chamber for further admixture

between the rotor and the stator shell.

8 . A process according to any one of claims 1 to 7,
further comprising the steps of;
feeding the pulp.guspension tangentially into an

injection chamber;

rotating the pulp suspension and accelerating the pulp

suspension up to a fluidized state by means of wings on an

outer side of the rotor;

feeding the pulp suspension into the turbulence chamber

to form a vortex:

supplying the fluid i1nto the supply zone at the center of

the vortex; and

passing the fluid/pulp mixture through a hollow shaft in

the rotor to a mixing chamber contalning an i1mpeller.

9. A process according to any one of claims 1 to 8§,

wherein the fluid is supplied through channels in the

rotor.

10. A process according to any one of claims 1 to 9,

- wherein the fluid is supplied substantially axially along

the rotor.

11. A process according to any one of claims 1 to 10,
wherein the fluid consists of ozone-contalning gas, and

wherein the gas/pulp mixture, in connection with the pulp
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outlet, passes through a gas separator in which unconsumed
ozone and 1lnert carrier gas are separated off from the

outgoing pulp stream for recirculation in the process.

12. A process according to claim 11, further comprising

o
—

the steps of:

coupling a first mixer device, having a central gas inlet
in relation to the rotating pulp suspension, 1nh series to a
second mixer device having a tangential gas inlet; and

feeding a gas separated from the second mixer device back

to the central gas inlet in the first mixer device.

13. A device for mixing fluid into a pulp suspension of
cellulose~-containing fibre material, the device comprising:

a pulp inlet for the pulp suspension;

a pulp outlet for fully treated pulp mixture; and

a reaction section located 1n between the pulp inlet and
the pulp outlet, the reaction sector comprising an annular
gap-shaped channel defined between a stator shell and a
rotating a rotor coaxial therewith, and at least one fluid
inlet;

wherein the rotor comprises turbulence-creating elements,
and wherein sald fluid inlet 1s located in close proximity
to a common central axis of the rotor and the stator shell
in such a manner that the fluld 1s supplied substantially
into the center of rotation of the rotating pulp suspension

which has a lower pressure, due to the centrifugal force of

the rotating pulp suspension 1ncreasing radially outwards,
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than a pressure prevailing in the pulp suspension at the

pulp outlet.

14. A device according to claim 13, wherein the pulp

suspension of cellulose-containing fibre material has a dry

i

matter conteht of 5 to 25%.

15. A device according to claim 12, wherein the
turbulence-creating elements are at least one of wings,

slots and bars.

16. A device according to claim 13, 14 or 15, wherein the

fluid inlet opens out 1n a turbulence chamber designed to-

create a vortex 1n the pulp suspension.

17. A device according to claim 16, wherein the turbulence

chamber 1i1s conically shaped in order to amplify the

formation of the vortex in the pulp suspension.

18. A device according to claim 16 or 17, wherein the
fluid inlet opens out in the centre of the turbulence

chamber.

19. A device according to claim 16, 17 or 18, wherein the

turbulence chamber is fixed to the rotor.

20. A device according to any one of claims 16 to 19,

wherein the outer side of the turbulence chamber 1is
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provided with wings for fluidizing the pulp suspension

which 1s fed in through the pulp inlet.

21. A devilice according to any one of claims 16 to 20,

wherein the turbulence chamber 1is stationary.

22. A device according to any one of claims 13 to 21,
whereln the outer'side of the rotor is provided with wings

for fluidizing the pulp suspension which 1s fed in through

the pulp 1inlet.

23. A device according to any one of claims 13 to 22,

wherein the fluid inlet opens out through the rotor via at

least one channel.

24. A device according to any one of claims 13 to 23,

whereln the fluid consists of ozone-containlng gas.

25. A device according to claim 24, wherein a gas

separator 1s located in connection with the pulp outlet for
separating off and conveying away unconsumed ozone and

inert carrier gas from the outgoing pulp stream.

26. A device according to any one of claims 13 to 25,

wherein the fluid inlet opens out axially of the rotor.
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