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(54) Pulper for producing cellulose pulp from waste paper material

(57) A pulper (1) for producing cellulose pulp from
waste paper material, and having a tank (2) defining a
chamber (8) and adapted to be loaded with predeter-
mined quantities of waste paper material and water; a
rotor (11) located at the bottom of the tank (2), having a

number of blades (13), and rotating in a predetermined
direction; and a number of nozzles (15) connected to a
high-pressure water source (17) and for emitting re-
spective high-pressure water jets inside the tank (2) in
a direction having a tangential component opposite the
rotation direction of the rotor.
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Description

[0001] The present invention relates to a pulper for
producing cellulose pulp from waste paper material, and
in particular from non-homogenous paper-based waste
materials obtained by recycling paper.
[0002] As is known, the ever increasing use of paper,
both as a finished product for professional or domestic
use and as packing material, has created a need to de-
velop differential refuse collection and recycling tech-
niques, i.e. for partly recovering the cellulose necessary
for producing paper.
[0003] Cellulose is recovered from recycled paper
material in so-called pulpers, which substantially com-
prise a substantially cylindrical tank with a substantially
conical bottom, and a vertical-axis rotor located at the
bottom of the tank and having a number of radial blades.
[0004] The pulper process is normally discontinuous.
The paper material, normally in the form of bales, is
loaded into the tank by a conveying device; a predeter-
mined amount of water is fed into the tank; and the rotor
is activated to disperse the paper material, which tends
to settle by gravity on the bottom, until a cellulose pulp
of predetermined concentration is obtained.
[0005] Once the dispersion step is completed, the
pulp is unloaded from the tank and pumped to succes-
sive processing stations, after which, another process-
ing cycle can be started.
[0006] The main drawback of known pulpers of the
type briefly described above is the excessively long
processing cycle time involved, which, depending on the
type of paper material being processed, may even be
as long as two hours.
[0007] It is an object of the present invention to pro-
vide a pulper designed to greatly reduce processing cy-
cle time.
[0008] According to the present invention, there is
provided a pulper for producing cellulose pulp from
waste paper material, and comprising a tank defining a
chamber adapted to be loaded with waste paper mate-
rial and water; and a rotor located at the bottom of the
tank and having a number of blades; the pulper being
characterized by comprising a number of nozzles con-
nected to a high-pressure water source and for emitting
respective high-pressure water jets inside said tank.
[0009] A preferred, non-limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a schematic plan view of a pulper
in accordance with the invention;
Figure 2 shows a sectioned elevation of the Figure
1 pulper;
Figure 3 shows a partial section along line III-III in
Figure 1.

[0010] Number 1 in the accompanying drawings indi-
cates as a whole a pulper for producing cellulose pulp

from waste paper material M.
[0011] Pulper 1 comprises a tank 2 defined by a cy-
lindrical lateral wall 3 having a vertical axis A, and by a
substantially truncated-cone-shaped bottom wall 4 ta-
pering downwards to define, at the centre, a dump open-
ing 5 communicating with a dump conduit 6 (shown part-
ly) via an on-off valve 7. Tank 2 defines an open-top
chamber 8 into which are fed, in predetermined propor-
tions, material M in the form of bales, e.g. by means of
a conveyor 9 shown partly and schematically, and water
by means of a feed pipe 10. The water from pipe 10 is
at a temperature, for example, of 30°C.
[0012] Pulper 1 also comprises a rotor 11, of axis A,
located at the bottom of tank 2, just over dump opening
5, and fixed to a shaft 14, of axis A, fitted to rotate freely
with respect to bottom wall 4 and connected to an elec-
tric motor 12 for rotating rotor 11. Rotor 11 comprises a
number of substantially radial blades 13 for dispersing
the paper material.
[0013] According to the present invention, pulper 1
comprises a number of nozzles 15 which are connected
to a high-pressure water source 17, are located close to
the walls of tank 2, and emit high-pressure water jets
inside tank 2.
[0014] More specifically, source 17 is conveniently
defined by a known hydrodynamic unit for supplying wa-
ter at a pressure of 200 to 2000 bars, and preferably of
about 1000 bars, at a temperature of 60 to 80°C, and at
a flow rate of 50 to 300 l/min, and preferably of about
150 l/min.
[0015] In a preferred embodiment of the invention,
nozzles 15 are arranged along a number of tubular
headers 16 radiating about rotor 11 along respective
generating lines of bottom wall 4, and in turn connected
to source 17 by respective hoses 20, so that each head-
er 16 supports and feeds one set of nozzles 15.
[0016] According to a further preferred characteristic
of the invention, nozzles 15 are tilted upwards in the op-
posite direction to the rotation direction of rotor 11, so
that the jets have a tangential component opposite the
rotation direction ω of blades 13, and strike the work ma-
terial at an angle of incidence.
[0017] Pulper 1 operates as follows.
[0018] The paper material M and water are loaded
and piped respectively into tank 2 by conveyor 9 and
pipe 10; rotor 11 is then activated and, at the same time,
headers 16 are supplied with high-pressure water to
produce a number of high-pressure, hot-water jets
through nozzles 15. The dual action of rotor 11 and the
water jets produced by nozzles 15 provides for much
faster dispersion of material M. Tests in fact have shown
that, even with the same end result, processing time can
be reduced to less than half that of a conventional pulp-
er. In particular, excellent results have been obtained
with processing times of about 40 minutes.
[0019] In the preferred embodiment described, dis-
persion is made even more effective by the direction of
the jets, which has a tangential component opposite the
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rotation direction of blades 13, and by the temperature
of the high-pressure water, which is much higher than
that of the water originally inside tank 2.
[0020] Once dispersion is completed, the pulp is
dumped from the tank and pumped to successive
processing stations, after which, another processing cy-
cle can be started.
[0021] Clearly, changes may be made to the pulper
as described herein without, however, departing from
the scope defined by the accompanying Claims.
[0022] In particular, the nozzles may differ in number
and arrangement. For example, instead of or in addition
to the nozzles on bottom wall 4, nozzles may be provid-
ed along cylindrical lateral wall 3 of tank 2 and supplied
by headers of the type described located, for example,
along generating lines of wall 3.
[0023] The pulper may also operate continuously as
opposed to in discrete cycles.

Claims

1. A pulper (1) for producing cellulose pulp from waste
paper material, and comprising a tank (2) defining
a chamber (8) adapted to be loaded with waste pa-
per material and water; and a rotor (11) located at
the bottom of the tank (2) and having a number of
blades (13); the pulper being characterized by
comprising a number of nozzles (15) connected to
a high-pressure water source (17) and for emitting
respective high-pressure water jets inside said tank
(2).

2. A pulper as claimed in Claim 1, characterized in
that said rotor (11) rotates in a predetermined di-
rection; and in that said nozzles (15) are oriented
in a direction having a tangential component oppo-
site the rotation direction of the rotor (11).

3. A pulper as claimed in Claim 1 or 2, characterized
in that said nozzles (15) are located close to a wall
(4) of said tank (2).

4. A pulper as claimed in Claim 3, characterized by
comprising a number of sets of nozzles (15), each
set of nozzles (15) being carried by, and connected
to, a common header (16) connected to said high-
pressure water source (17) .

5. A pulper as claimed in Claim 4, characterized in
that said headers (16) are located on a bottom wall
(4) of said tank (2).

6. A pulper as claimed in Claim 5, characterized in
that said headers (16) are straight pipes radiating
about said rotor (11).

7. A pulper as claimed in Claim 4, characterized in

that said headers (16) are located on a lateral wall
(3) of said tank (2).

8. A pulper as claimed in any one of the foregoing
Claims, characterized in that the water is supplied
to said nozzles (15) at 200 to 2000 bar pressure.

9. A pulper as claimed in Claim 8, characterized in
that the water is supplied to said nozzles (15) at
roughly 1000 bar pressure.

10. A pulper as claimed in any one of the foregoing
Claims, characterized in that the water is supplied
to said nozzles (15) at a temperature of 60 to 80°C.
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