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generally to recycling of inkjet cartridges, and 5
nore particularly to the separation of materials
during the recycling of inkjet cartridges.
Description of the Prior Arf IThe invention has been
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recycled and recharged a number of times by a specialist reconditioner. Eventually

however, all cartridges are either stripped down for their materials or more often,
thrown out altogether. Either of these alternatives presents their own particular
problems.

The cartridges are generally a combination of thermo-plastic resins and ferrous
and non-ferrous metals. Often, the cartridges also include a porous compressible
material such as a sponge within the ink reservoir. These materials are slow to break
down naturally and thus present a significant environmental pollutant. In addition, it
is rare that ink cartridges are entirely empty when they are replaced. The sponge tends
to soak up a proportion of the ink and often 5% to 10% of the ink capacity of the
cartridge remains within the cartridge when it is discarded. This figure may be as high
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separated fromt cartridge pieces.
with said solvent.

Preferably, the solvent is applied nozzle to the cartridge pieces by at least one
20 spray nozzle.

Alternatively, the solvent is applied by immersing the cartridge pieces in a
solvent bath wherein, first and second screw conveyors to transport the cartridge
pieces into the bath, under the surface of the solvent and then subsequently from the
bath.

25 Preferably, the first and second conveyors intersect below the surface of the
solvent an angle of about 110°.

Preferably, the apparatus includes a centrifugal separator to substantially dry
the cartridge pieces and a conduit system to collect fluid separated from the cartridge
pieces.

30 Preferably, the ink is water based and the solvent is substantially water.

According to a second aspect, the invention provides an apparatus for

recovering ink from inkjet cartridges including:



30 Preferably, the ink is water based and the sol vent
is substantially water. According to a second aspect,
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Fig. 2 is left side view of the apparatus shown in Fig. 1;
20 Fig. 3 is a front view of the apparatus shown in Fig. 1;
Fig. 4 is an enlarged front view of the apparatus shown in Fig. 3; and

Fig. 5 is aright side view apparatus shown in Fig. 1.

Detailed Description of the Invention

25 Referring to the drawings, in general terms the invention provides an apparatus
and method for the recovery of ink from inkjet cartridges. The apparatus includes
means 1 for breaking the ink cartridges into pieces, thereby releasing any ink and
compressible material or sponge from within the otherwise substantially sealed
cartridges; an ink removing stage 2 whereby ink is removed form the cartridge pieces;

30 and a draining stage 3 where excess solvent is drained from the cartridge pieces.

To describe the invention in more detail, the ink jet cartridges are collected and

transported to the plant for recycling. Before the cartridges are processed, they may



cartridges; an ink renoving stage 2 whereby ink is
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water is used as a solvent. However, in other applications, for example, if the
25 cartridges contain a petroleum based ink then a suitable petroleum based solvent
should be used.

Furthermore, to achieve adequate application of the solvent and washing out of
the ink, it is usually necessary to thoroughly mix the cartridge pieces with the solvent.
Such mixing can be effectively achieved by submerging the shredded pieces and

30 providing a degree of agitation between the pieces and the solvent.
A difficulty is that the shredder output contains pieces of plastics and foam that

are buoyant in water as well as metal pieces that are not. In this regard, enclosed



shoul d be used. Furthernore, to achi eve adequate
application of the solvent and washing out of the
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this problem, several modifications to the screw conveyors have been found to be

beneficial when transporting the ground pieces into, through and out of the bath.

25 Referring to Figure 4, the screw 23 of the first screw conveyor 9 is attached to a drive
shaft 24 and can be divided up into three sections. A top section 25 where the
shredder pieces are introduced and the screw steps are at a constant pitch, a middle
section 26 having variable pitched steps so that the distance between the steps
increases nearer the bath and a end section 27 before the junction of the conveyors

30 where the steps are removed and only the shaft 24 remains. This end section is around

400mm long. Furthermore, an angle between the conveyors of between 90° to 130°
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25 pieces. This may occur after shredding as the pieces are moved from the shredder to

the separator 41 or when they are in the separator, before or selectively during
separator operation. It is advantageous for the spray to provide full wetting of the
pieces to adequately mobilise and wash out the ink. Improved wetting may be
achieved by either spraying the pieces from a plurality of sides and/or agitating the

30 pieces during the spraying process. Agitation may be provided by shaking, vibrating
or turning of the pieces as they are moved from the shredder to the separator.
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25 evaporator distillation plant 52 to separate the ink from the water. The ink is extracted

and removed and the water may be returned to the bath and reused in the separation
process.
In the cases where a bath is not used, the solvent may be collected from a
collection tray under the spay nozzles and processed in much the same manner as the
30 ink from the bath.
It will be appreciated that the invention provides a largely automated method

and apparatus for recovering ink powder from ink jet cartridges. The invention



50 into a storage tank 51. The plant continues to run
until the |level again reaches the 20 upper |evel and
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| argely automated nethod and apparatus for recovering
i menyeiesdomttsom i nk jet cartridges. The invention WO
2004/ 069544 PCT/ AU2004/ 000134 -8 enables the
materials of cartridges to be recycled quickly, in a
cost effective manner. NMoreover, because the water
used in the plant is also recycled, the process has a
m ni mum negative i npact on the environnent. In al
t hese respects, the invention represents practica
and commercially significant inprovenent over the
prior art. 5 Although the invention has been descri bed
with reference to specific exanples it will be
appreci ated by those skilled in the art that the
i nvention may be enbodied in many other fornms. WO
2004/ 069544 PCT/ AU2004/ 000134 -9- CLAIMS: 1. An
apparatus for recovering ink frominkjet cartridges
i ncluding: a shredder to break up the inkjet
cartridges into pieces and release any ink 5 within
the cartridges; solvent application neans to apply the
cartridge pieces with a solvent conpatible with the
ink to pronote rel ease of the ink fromthe pieces; and



a separator to substantially separate the cartridge
pi eces fromthe ink and solvent. 10 2. An apparatus
wa@aemendismg to claiml wherein an agitati ng nmeaPGI/AB2004/000134
used to aid in the application of the cartridge
pieces with said solvent. 3. An apparatus according to
claim1l or 2 wherein the solvent application neans
includes at | east one spray Tozzle to apply the
solvent to said cartridge pieces. 4. An apparatus
aCiIMSAhg to any one of the preceding clainms wherein
the solvent 15 application neans includes a bath of
said solvent to imerse the cartridge pieces. 5. An
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wherein the first and second conveyors intersect at
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S BSRdsn HeF e RO NS P B bist g EBmag) Blecks
appar at Al et dhdeerdits @ Alyond bf teqiresbidiig daifeRditidin the solvent
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15 pi applicationdene Mchses 4 bathof spidzobeniogmeeerse the caryridgg pieces.
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20 7. An apparatus according to claim 6 wherein the first and second conveyors
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intersect at an angle of between about 90° and about 130°.
8. An apparatus according to claim 7 wherein the first and second conveyors
intersect at an angle of about 110°.
9. An apparatus according to claim 5 wherein the first conveyor includes a screw
25 having a generally decreasing pitch with proximity to the bath.
10.  An apparatus according to claim 6 wherein the second conveyor has a screw of
constant pitch and an open centre.
11.  An apparatus according to any one of the preceding claims including a
centrifugal separator to substantially dry the cartridge pieces.
30 12.  An apparatus according to claim 11 including a conduit system to collect fluid

separated from the cartridge pieces.



appl ying a solvent conpatible with the ink to the

cartridge pieces; and drying the cartridge pieces to
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solvent. 15. A nethod according to claim14 whereby

the cartridge pieces are agitated to 10 aid

application of said solvent. 16. A nethod according to

claim 14 or 15 whereby a shrélider is used to break up

the cartridge pieces. 17. A nethod according to claim
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t cartridge.pieces with said solvent. 15 18. A

n@%ﬂ@&lﬁﬁgﬁgﬂp Y8"°4ny one of clains 14 to 17 whereby

t hg Sol WeRkihb8 of AfeBVdrat iAY fioMMkfet bartridpes,cald meéttige including the
pieces in a solvent bath. 19. A nmethod according to
ckwpsroft7 whereby the cartridge pieces are transported

' he bat h 3 . .
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pi eces are 20 transported fromthe bath b
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20 rehy the first and second conveyors intersect
at™ ﬁggﬁgle of between about 90 and about 130. 22. A
mashod AafreHodiacgortimgad alaim a4 witeeehyiihie tareridgerpiecea arg agitated to
second _conveyors, intersect at an angle of about 110.
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decreasing pitc proximty to the bath. 24.
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15 18. A method according to any one of claims 14 t¥) 1\,’\7,av¥11(1§erréby the solvent is
applied by immersing the cartridge pieces in a solvent bath.
19. A method according to claim 17 whereby the cartridge pieces are transported
into the bath and under the surface of the solvent by means of a first screw conveyor. |
20. A method according to claim 18 or 19 whereby the cartridge pieces are
20 transported from the bath by means of a second screw conveyor.
21. A method according to claim 20 whereby the first and second conveyors
intersect at an angle of between about 90° and about 130°.
22. A method according to claim 21 whereby the first and second conveyors
intersect at an angle of about 110°.
25 23. A method according to claim 19 whereby the first conveyor includes a screw
having a generally decreasing pitch with proximity to the bath.
24. A method according to any one claims 14 to 23 whereby the cartridge pieces
are substantially dried in a centrifugal separator.

25. A method according to any one of claims 14 to 24 whereby the ink is water

30 based and the solvent is substantially water.



