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(57) Abrége/Abstract:

A method for mechanical working of lignocellulosic fibrous material in a refiner with refining means (11, 12) rotating relative to
each other, and a device (22) for feeding the fibrous material into the refiner. The material Is accelerated outward without
material build-up through a feed zone (18) without mechanical working, and the material density is at maximum 10 kg/m°.
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(57) Abréege(suite)/Abstract(continued):
Thereafter, the mechanical working Is carried out in an outside located refining zone (16). The feeding device (22) comprises a

front axial screw (23), which transforms to a least one substantially radial rear wing (24). The feeding device (22) Is intended to
be placed centrally on the rotary refining means (12).
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(54) Title: METHOD AND DEVICE FOR TREATMENT OF FIBROUS MATERIAL

(57) Abstract

A method for mechanical working of lignoceliu-
losic fibrous material in a refiner with refining means
(11, 12) rotating relative to each other, and a device
| (22) for feeding the fibrous material into the refiner.
The material is accelerated outward without material
build—up through a feed zone (18) without mechani-
cal working, and the material density is at maximum
10 kg/m?. Thereafter, the mechanical working is car-
ried out in an outside located refining zone (16). The
teeding device (22) comprises a front axial screw (23),
| which transforms to a least one substantially radial rear
wing (24). The feeding device (22) is intended to be
placed centrally on the rotary refining means (12).

5

.
L

iy VTN

RO
-
l

A\ )
—' i

-li\

W\ @




CA 02282598 1999-08-23

WO 98/36836 - PCT/SE98/00183
1

Method and device for treatment of fibrous material

This invention relates to a method and a device for treating lignocellulosic
fibrous material in a refiner with opposed refining means rotating relative

to each other, one of which is stationary and one rotary, which are provided
with refimng elements, which between themseives form a refining gap with
a refining zone for working the material. The material is supplied to a feed

zone located radially inside the refining zone. The invention also refers to

a feeding device for the material.

The invention, more precisely, refers to the manufacture of various types

of mechanical pulps, such as refiner mechanical pulp (RMP), thermo-
mechanical pulp (TMP), chemi-mechanical pulp (CMP) and chemi-thermo-
mechanical pulp (CTMP). The starting material can be wood chips, one-year

plants as wheat, straw, bagasse or more or less worked pulp.

The known working of the fibrous material in the refiner most often is carried
out in an ineffective way. A very essential part of the energy input is used for
transporting the fibrous material through the refiner, whereby friction losses
and heat losses are caused, which do not result in the changes of the fibrous
material required for developing the pulp quality and for making the refining
effective. This implies, that the energy consumption is higher than it need to

be for achieving the desired mechanical working, i.e. desired pulp quality.

The present invention offers a solution of this problem, in that the staytime
of the material in the feed zone is shortened, and the material substantially
without mechanical working passes through the feed zone to the radially

outside located refining zone. The staytime should be less than 2,5 sec,

preferably less than 1 sec.

The ingoing material is by means of a central feeding device fed in and

accelerated outward without material build-up in the feed zone. Thereby
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the material density in the feed zone is restricted to at
maximum 10 kg/m’, preferably to at maximum 1 kg/m’. In this
way, the contact of the material with the refining means 1in
the feed zone 1s reduced, and thereby also the energy
consumption in the form of friction heat is reduced. Any
proper mechanical working in the feed zone, thus, shall not
take place, and the energy consumption in this 2zone
preferably should be less than 5% of the total energy

consumption.

The energy input, instead, shall be transferred to
the refining zone, where the relative speed between the
refining elements shall be high and preferably exceed

50 m/sec already in the inner portion of the refining zone.

The characterizing features of the invention are

apparent from the attached claims.

In accordance with the present invention, there is
provided a method for refining lignocellulosic material
between a pair of relatively rotary refining elements
forming an annular outer refining zone and a central feed
zone therebetween, said method including feeding said
lignocellulosic material to said central feed zone at a
first rate, accelerating said lignocellulosic material from
sald central feed zone into said annular outer refining zone
at a second rate without lignocellulosic material build up
1n said central feed zone and substantially without working
sald lignocellulosic material 1n said central feed zone, the
density of said lignocellulosic material in said central
feed zone being a maximum of about 10 kg/m’, said second rate
being substantially greater than said first rate, and
mechanically working said lignocellulosic material in said

annular outer refining zone whereln saild relatively rotary
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refining elements have a relative speed of greater than

about 50 m/sec.

In accordance with the present invention, there 1is
further provided apparatus for feeding lignocellulosic
material to a refiner including a pair of relatively rotary
refining members including a corresponding palir of refining
elements forming a refining gap and comprising an annular
outer refining zone, and a central feed zone therebetween, a
central feed conduit having a predetermined diameter for
feeding said lignocellulosic material to said refiner, said
apparatus including a feed member for mounting in said
central feed zone in front of said central feed conduit for
feeding lignocellulosic material at a first rate, said feed
member including a front axial screw and at least one
substantially radial rear wing displaced rearwardly from
said front axial screw for feeding lignocellulosic material
at a second rate, said front axial screw having a diameter
substantially corresponding to said predetermined diameter,
and said at least one rear wing adapted to extend into said
refining gap substantially to said annular outer refining

zone.

The invention is described in greater detail 1in
the following, with reference to an embodiment thereotf

illustrated in the accompanying drawings, in which

Fig. 1 1s a cross-section through a refiner for

treating fibrous material according to the invention;

Fig. 2 shows a feed device according to the

invention;

Fig. 3 show a diagram from comparing experiments
where the freeness is stated as a function of the energy

consumption.
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The refiner shown in Fig. 1 comprises a refiner
housing 10, in which a stationary refining means 11 and an
opposed rotary refiner means 12 attached on a rotary shaft
13 are provided. The refining means 11, 12 are provided
with refining elements 14 and, respectively, 15 which
between themselves form a refining zone 16 i1n a refining
gap 17. The refining gap 17 comprises also an i1nside

located feed zone 18. The stationary refining means 11 1is

formed with a central
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feed opening 19 for the material to be worked. A screw feeder 20 for the
material is connected to the feed opening 19. The refiner housing 10 1s provided

with an outlet 21 for the material passing through the refining gap where the

material is worked to pulp.

On the rotary refining means a central feeding device 22 is located which is
formed with a front axial sérew 23 and at least one substantially radial rear
wing 24 on a rear wall 25 in the device 22. The diameter of the axial screw 23
corresponds to the diameter of the feed opening 19. The rear wing or wings
24 extend into the refining gap 17 through the feed zone 18 out to the

refining zone 16.

The feeding device 22 can be formed with an axial screw 23 and wings 24

as one unit or as separate parts, which are attached individually on the rotary

refining means 12.

The number of wings 24 preferably 1s 2-4, and they can be radial or formed

with their radially outer ends curved from the rotation direction of the device.

The material to be treated is advanced to the refiner by means of the screw
feeder 20. The design of the feeding device 22 with a front axial screw 23
implies, that the transfer of the material from the screw feeder 20 to the
refiner is ensured in that the material is prevented from rebounding out into
the screw feeder 20. The rear wing or wings 24, furthermore, imply that the
material, which is fed by the axial screw 23 between the refining means 11,12,
rapidly passes through the feed zone 18 to the radially outside located refining
zone 16 where the working of the material to pulp takes place. The wings 24,
thus, accelerate the material outward without material build-up in the feed zone
18, in that the material is locked up 1n a space, which first is defined by the
axial screw 23 and thereafter by the rear wall 25 of the feed device 22, an

opposed substantially smooth portion on the stationary refining means 11 and
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wings 24. The material thus locked is subjected to an Increasing centrifugal
force, which throws the méterial outward to the refining zone. The material
density in the feed zone 18 can thereby be restricted to at maximum 10 keg/m°,
preferably at maximum 1 kg/m’. The contact of the material with the refining
means In the feed zone, and thereby the energy consumption in the form of
friction heat is reduced. No proper mechanical working, thus, takes place in
the feed zone 18, but it takes place in the refining zone 16. The energy
consumption in the feed zone preferably is less than 5% of the total energy

consumption.

In the refining zone 16, where substantially the entire €nergy input occurs,
the relative speed between the refining elements 14,15 must be high and

preferably exceed 50 m/sec already in the inner portion of the refining zone.

EXAMPLE

A retiner of the type shown in Fig. 1 was operated partially with a conven-
tional feeding device and partially with a feeding device according to the

invention for the manufacture of tissue pulp. See the following Table.

Regarding the load on the screw feeder 20, it was observed that it was about
40% lower with the feeding device according to the invention, which indicates
that this feeding device effectively draws in the material into the refiner and

moves 1t out to the refining zone.
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TABLE
Conventional
feed
Production
ton/hour 7.2 7,2 . 7,2
Spec.energy
kWh/hour 1417 1333 1250
CSF ml 469 542 612
Tensile index
kNm/kg 156 17,3 15,3
Tear index
Nm?%kg 5,87 6,48 5,68

i e e Suy sl ewls il iie WED GEIP WS SR D B ey fenh 4ED AN NP SN - prangpempmespesgesgesgs—=tte r .Y X T E_ L L 3 X 4 L L & B b f A

Feed according to the

invention
7,7 7,7 7,7
1013 974 974
514 574 596
19,0 16,5 16,1
6,22 6,17 6,27

A D A GUD ) PR AR G A A A --“*‘”#-----“-----------““--'-“

It can be stated that the quality of the produced pulp was substantially

equivalent according to both alternatives.

The specific energy consumption, however, was reduced considerably by

using the feeding device according to the invention.

For a corresponding freeness value, a reduction of the energy consumption

by about 25% was observed. See Fig. 3.

The invention, of course, is not restricted to the embodiment shown, but can
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CLAIMS:
1. A method for refining lignocellulosic material

between a pair of relatively rotary refining elements
forming an annular outer refining zone and a central feed
zone therebetween, said method including feeding said
lignocellulosic material to said central feed zone at a
first rate, accelerating said lignocellulosic material from
said central feed zone into said annular outer refining zone
at a second rate without lignocellulosic material build up
in said central feed zone and substantially without working
said lignocellulosic material in said central feed zone, the
dengity of said lignocellulosic material in said central
feed zone being a maximum of about 10 kg/m’, said second rate
being substantially greater than said first rate, and
mechanically working said lignocellulosic material in said
annular outer refining zone wherein said relatively rotary
refining elements have a relative speed of greater than

about 50 m/sec.

2. The method of claim 1 wherein said density of said
lignocellulosic material in said central feed zone 1s a

maximum of about 1 kg/m’.

3. Apparatus for feeding lignocellulosic material to
a refiner including a pair of relatively rotary refining
members including a corresponding palr of refining elements
forming a refining gap and comprising an annular outer
refining zone, and a central feed zone therebetween, a
central feed conduit having a predetermined diameter for
feeding said lignocellulosic material to said refiner, said
apparatus including a feed member for mounting in said
central feed zone in front of said central feed conduit for
feeding lignocellulosic material at a first rate, said feed

member including a front axial screw and at least one

NN e e I A T AT ST VAP T TR e - by S - .-
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substantially radial rear wing displaced rearwardly from
sald front axial screw for feeding lignocellulosic material
at a second rate, sailid front axial screw having a diameter
substantially corresgponding to said predetermined diameter,
and salid at least one rear wing adapted to extend into said
refining gap substantially to said annular outer refining

ZO0Ile .

4 . The apparatus of claim 3 wherein said pair of
relatively rotary refining members includes a stationary
refining member and a rotary refining member, said central
feed conduit being disposed in said stationary refining
member and said feed member being disposed on said rotary

refining member.

5. The apparatus of claim 4 1ncluding between about 2

and 4 of said substantially radial rear wing members.

6. The apparatus of claim 4 wherein said at least one
rear wing member 1ncludes an outer end which is curved from
the intended direction of rotation of said rotary refining

member.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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