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(57) Abstract: A method for solid waste separation and processing (10) comprising the method steps of: (a) Passing a municipal sol-
id waste (12) to a first size based separation step (14) producing at least a fine organic fraction(16) and a coarse fraction (18); (b)
Passing the fine organic fraction (16) to a digestion process (20) by way of a glass and grit separation step (24); and (c) Recirculating
the coarse fraction (18) of step (a) through the first size based separation step (14) at least once.
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“Method for Solid Waste Separation and Processing”

Field of the Invention

[0001] The present invention relates to a method for solid waste separatioh and
processing. More particularly, the method of the present invention is intended for

use in the processing of mixed municipal solid waste.
Background Art’

[0002] The treatment of mixed mUnicipaI solid waste (“MSW”) presently most
typically comprises passing that waste to some form of separation process by
which organic materials therein are first separated, as much as possible, from
inorganic materials. This initial separation step is invariably a size based
‘separation, with organic material typically being smaller or softer than much of the
inorganic material. The organic materials are subsequently directed, at least in
part, to a rotting process, whilst the indrganic material is sorted into recyclables
and non-recyclables, the latter being passed to landﬁ_ll. The produCt of the rotting
process is ideally a compost material and a biogas.'

[0003] The efficiency of such processes are highly dependent upon the
effectiveness of the manner in which the various separation steps are conducted.
‘ Further, the usefulness of the final products of such processes are dependent in
large paﬁ upon their purity. For example,‘ it is highly preferable if each of glass
and grit, film plastics material and both ferrous and non-ferrous materials are
removed from the orgénic material. However, there is invariably a compromise
struck between the time taken to achieve a completely efficient resuit and the cost

associated with such.

[0004] The composting processes utilised in traditional processes often produce
odours which must be combated with expensive and complicated odour treatment

arrangements if the treatment facility is anywhere near urban development.
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Alternatively, the treatment facility must be pléced in very remote locations, which
is not always possible or desirable. ' |

[0005] Regarding the rotting process employed, it is known that solid organic
waste material may be treated under either anaerobic or aerobic conditions to
produce a bioactive, stable end product that, for example, may be used as
compost for gardens or agriculture. This process is achieved through the action
of, respectively, anaerobic or aerobic microorga.nisms that are able to metabolise

the waste material to produce the bioactive, stable end product.

[0006] It is also known that the aerobic decomposition of solid organic waste
material takes place in the presence of oxygen. The temperature of the waste
material rises as some of the energy produced during aerobic decomposition is
released as heat, often reachirig temperatures of approximately 75°C under -
-ambient conditions. The solid end product is often rich in nitrates which are a
readily bio-available source of nitrogen for plants, making the end product
particularly suitable as a fertiliser. ' '

[0007] It is further known that the anaerobic digestion of solid organic waste o
material takes place in the absence of oxygen. Anaerobic microbial metabolism is
understood to be optimised when the organic material is heated to temperatures
at which mesophilic or thermophilic bacteria are operative. The process of
anaerobic microbial metabolism results in the production of biogas, in turn
predominantly methane and carbon dioxide. The solid product of the process is
often rich in ammonium salts. Such ammonium salts are not reé'dily bio-available
and are, cbnsequently, generally treated under conditions in which aerobic
decomposition will occur. In this manner the material is used to produce a

product that is bio-available.

[0008] Typically, systems for the biodegradation of organic waste material are
directed to either aerobic or anaerobic processés. However, there are a small
number of systems that have sought to combine both anaerobic and aerobic

/
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biodegradation processes. The processes of German Patent 4440750 and
International Patent Application PCT/DE1994/000440 (WO 1994/024071) each
describe the combination of an anaerobic fermentation unit and -an aerobic

- composting unit. Importantly, these systems describe discrete and separate

vessels for the aerobic and anaerobic biodegradation processes.

~ [0009] International Patent Application PCT/AU00/00865 (WO 01/05729)
describes an improved process and apparatus in which many of the inefficiencies
of the previous processes and apparatus are overcome. The improved process
and apparatus are characterised at a fundamental level by the sequential
treatment of organic waste material in a s'ingle vessel, through an initial aerobic
step to raise the temperature of the organic waste material, an anaerobie
digestion step and a subsequent aerobic treatment step. During the anaerobic
digestion step a process water or inoculum containing micro organisms is
introduced to the vessel to create cohditions suitable for efficient anaerobic
digestion of the contents and the production of biogas. The introduced inoculum
also aids in heat and mass transfer as well as providing buffer capacity to protect
against acidification. Subsequently, a‘i‘r i's introduced to the residues in the vessel
to creete conditions for aerobic degradation. It is further described that the water
introduced during anaerobic digestion may be sourced from an interconnected

“vessel that has undergone anaerobic digestion.

[0010] In US Publication 20050199028 A1 there is described a method and
apparatus for treating and recycling mixed mummpal solid waste that is intended
to minimise the quantity of waste passing to landfill. This involves biological
treatment as a first step prior to subsequent separation steps to remove inorganic
matenals and recover recyclables A further aerobic mlcroblal treatment is
provnded before additional screening to remove inert compounds. A final washing
step is used to remove salts from the composted organics. No provision is made
for the removal of glass and grit in this method. }Further, the first separator
employed, in the form of a rotating drum, performs a limited size separation,

thereby restricting the efficiency of the remainder of the method.
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[0011] US Publication 20110008865 A1 discloses a.method and apparatus for
treatment of municipal solid waste in an effort to separate recyclables and to

_ transform solid waste into energy and clean fuel. An initial autoclaving step is
integral to the method and is aimed at breaking down fiber to fiber bonds of
cellulosic material. A single trommel is used for separation and produces a
homogenous organic fraction that is“mixed with water from sludge dewatering.
The organic stream undergoés fermentation and thermophilic anaerobic digestion.
The methane pfoduced is used to generate heat and electrical energy for plant
operation. A thickened dewatered sludge is produced by the digesters that is
intended as a feedstock for pyrolysis. The oversize from the trommel separation |
step is passed to steps in which metals, alumihium,- glass and 'pléstics. are
removed. The separation steps employed are coarse and relatively inefficient, -
including the fact that it is only the oversize from the trommel that is subjected to a
number of the separation steps. No provision is made for the capture of organics
that may héve passed through the single trommel. Further, no provisibn is made
for the separation of glass and grit. The method for solid waste separation of the
present invention' has as one object thereof to overcome substantially the
abovementioned problems of the prior art, or to provide a useful alternative

thereto.

[0012] The preceding discussion of the background art is intended to facilitate an -
understanding of the present invention only. The discussion is not an ‘
acknowledgement or admission that any of the material referred to is or wés part

~of the common general knowledge as at the priority date of the application.

| [0013] Throughout the specification and claims, unless the context requires
otherwise, the word “comprise” or variations such as “comprises” or “comprising”,
will be understood to imply the inclusion of a stated integer or group of integers

but not the exclusion of any other integer or group of integers.
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Disclosure of the Invention

[0>0‘14] In-accordance with the presént invention there ié provided a method for

solid waste separation and processing comprising the method steps of:

a) Passing a municipal solid waste to a first size based separation step

producing at least a fine organic fraction and a coarse fraction;

b) Passing the fine organic fraction to a digestion process by way of a
glass and grit separation step; and '

¢) Recirculating the coarse fraction of step (a) through the first size

based separatioh step at least once.

[0015] Preferably, the fine organic fraction is passed to a metals separation step in
which ferrous metals are substantially removed. The metals separation stép may

be provided in a series of independent steps. -

[0016] The glass and grit separation step preferably removes a significant '
proportion of any glass and grit present in the fine organic fraction. Still preferably,
. the glass and grit separation step is a wet separation step. Still further preferably,

the glass and grit separation step is a two-stage wet separation step. _

[0017] Preferably, prior to the digestion process the fine organic fraction is passed
to a separation step in which film plastics are substantially removed.

o [0018] The first séparation-step of step (a) preférably comprises passing the
‘municipal solid waste to a trommel, from which the fine orgénic fraction and
‘coarse fraction are produced; Still preferably, a rejects fraction is alsb produced
by the first separation step of step (a), comprising those materials that pass
completely through to the end of the trommel.
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[0019] Preferably, the first separaﬁon step of step (a) homogenises the municipal
solid waste passed thereto. The homogenisation is preferably achieved in part .
through the introduction of water. Further, the homogenisation preferably
captures paper and cardboard into the fine organic fraction. Preferably, water
sprays are provided in a first portion of the trommel.

[0020] Preferably, the coarse fraction produced in step (a) comprises product
having a size between about 40 mm and 250 mm. '

[0021] Still preferably, the coarse fraction produced in step (a) compnses product
having a size between about 60 mm .and 250 mm.

[0022] Preferably, the rejects fraction produced in the first separatlon step of step
(a) has a size of greater than about 250 mm.

[0023] Preferably, the digestion process produces an intermediate compost
product. The intermediate compost product is preferably passed to a separation
step in which residual film plastics are separated from the compost product, and

- an oversized fraction removed, thereby producing a final compost product.

[0024] Still preferably, the coarse fraction is passed to a metals separation step in -
which ferrous and non-ferrous metals are substantially removed. The metals

separation step may be provided in a series of independent steps.

[0025] In one form of the present invention the metals separation step comprises
| passing the coarse fraction to at least a single magnetic separator and an eddy

current separator.

[0026] Preferably, after the metals separation step the coarse fraction is passed to
a sorting step by which plastics materials are separated. This sorting step may be

carried out by way of either manual means or mechanical means.
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‘Brief Description of the Drawings

[0027] The method for solid waste separation and processing of the present
invention will now be described, by way of example only, with reference to one

embodiment thereof and the following drawings, in which:-

Figure 1 is a diagrammatic representation of a waste transfer station tipping
floor such as may be used as a part of the method of the present invention:

Figure 2 is a diagrammatic representation of a first size based separation

step of the method of the present invention;

Figure 3 is a diagrammétic representation of a glass and grit séparation
step to which a fine organic fraction is passed from the first size based
separation step, showing also the separation of ferrous recyclables from

that fine organic‘ fraction;

Figure 4 is a diagrammatic representation of a series of ferrous and non-
ferrous separation steps, including magnetic separation and eddy current
separation steps, and a manual or automatic optical sorting step to remove

hard plastics materials;

Figure 5 is a diagrammatic representation of a series of conveyors
arranged to receive reject and oversized fractions from other prdcess steps
and the trénsfer of same to waste transfer station collection silos for
transport to Iandﬁ‘ll, and showing the potential reversal of the conveyor for
coarse fraction transfer whereby that coarse fraction is recirculated to the

first size based separation step;

Figure 6 is a diagrammatic representation of an intermediate compost
product being passed to a separation step in which odouroﬁs air and film -~

- plastics ére separated to provide a rejects stream, separated film plastics
and odourous air, and a final compost product; and
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Figure 7 is a block diagram of the method for solid waste separation and

processing of the present invention.
Best Mode(s) for Carryi‘ng Out the Invention ‘ _ o

[0028] In Figures 1 to 7 there is shown a method for solid waste separation and
processing 10 in which- municipal solid waste (‘MSW") 12 is treated. The method
10 comprises a first size based separation step 14 that produces both a fine
organic fraction 16 and a coarse fraction-18. The fine organic fraction 16 is made
| up of material that is less than about 40 mm. 'The fine organic fraction 16 is
ultimately passed to a digestion process 20. The first size separation step 14 also

produces a rejects fraction 22.

[0029] The coarse fraction 18 may be recirculated to the first size based
separation step 14 to improve separation efficiency, if desired.

[0030] The fine organic fraction 16 is passed through a glass and grit separation
step 24 at a point prior to the digestion process 20, as will be discussed
hereinafter. The glass and grit separation step 24 removes a significant
proportion of any glass and grit presént in the fine organic fraction 16. The glass
and grit separation step 24 is a two-stage wet separation step. |

[0031] The digestion process 20 producee .an intermediate compost product 26.
The intermediate compost product 26 is paSSed to a separation step 28, for ‘
example utilising a star screen, in which remainirig film plastics are separated
from the intermediate compost product 26 thereby producing a final compost
produbt 30, as best seen in Figure 6. An oversize rejects stream 31 is passed
either to rejects or is returned to the first size based separation step 14.

[0032] With specific reference to Figure 1 there is shown the MSW 12 being
introduced to a trensfer station 32 having a tipping floor 34. The MSW 12 is off
loaded from whatever manner of transport has been used to bring the MSW 12 to
the transfer station 32 onto the tipping ﬂoer 34. Certain non-processible items 36
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-are able to be identified at this point by operators (not shown) and put as'ide for
combination with a rejects stream to be described hereinafter. The waste transfer

_station 32 is provided with extraction fans 38 as a method of managing odours
encountered at this point of the process 10. The extraction fans 38 may be
vented directly to the atmosphere or may be directed to the odour management

system to control odour should this be considered necessary.

[0033] The removal of the non-processible items 36 from the MSW 12 provides a
MSW stream 40 that is introduced to a conveyor 42, as shown in Figure 2.

{0034] With further reference to Figure 2, the conveyor 42 feeds the MSW stream

. 40 to the first size based separation step 14. The first size based separation step
14 comprises a trommel 44 arranged to rotate about its longitudinal axis. The
trommel 44 has provided therein a series of scfeens, each coarser than the one

- previous. A first portion of the trommel 44 is equipped with sprays 50 through
which proceSs water, for example water 52 from the glass and grit separation step
24 and potentially bore make-up water 54, is mtroduced to the MSW 40 for the

' purposes of homogenisation of that waste, and |mprovmg capture of paper and

cardboard into the fine organic fraction 16.

[0035] The fine organic fraction 16 is comprised of that material of a size less than
about 40 mm which is predominantly the product of thetrommel 44. The fine
orgahic fractioh 16 passes to a series of conveyors 56, 58 and 60 via the ferrous
metals separation step (to be described hereinafter) before passing to the glass
and grit separation step 24. ‘ '

[0036] The coarse fraction 18 is predominantly the coarser pfoduct of the tromme!
44 and is sized between about 40 mm and 250 mm, for example 60 mm and 250
mm. The coarse fraction 18 passes to a conveyor 62 from which it is subjected to

a series of process steps to be described hereinafter.

[0037] The rejects fraction 22 is that fraction that passes through to the end of the
trommel 44 without passing through the screens provided therein, being larger
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than about 250 mm. The rejects fraction 22 passes to a series of conveyors '64,' A
66 and 68 by which it is passed ultimately as a combined ‘rejects stream 70 that
may be in turn passed to landfill, as shown in Figures 5 and 1. The rejects
fraction 22 may be passed to a magnetic separation step 72, shown in Figure 2,
producing an oversize ferrous stream 74.

[0038] An air extraction arrangement 76 is provided about the trommel 44 and is
directed to the withdrawal of odourous air 78 to be passed to an odour
management syStem 80. The odourous air 78 is first passed through a film
plastics capture‘ step 82, the film plastics captured thereby optionally being
passed to a film plastics recycling step 84 and/or to the oversize rejects étream ‘
22. The odour management system 80, film plastics cathre step 82 and film
plastics recycling étep 84 are further illustrated in Figure 6. '

[0039] The air extraction arrangement 7_6 comprise a series of panels (not shown)
to enable containment of dust, odour and debris such that the air can be

exchanged and air quality maintained by intercepting odours at their source.

[0040] In Figure 3 there is shown the fine organic fraction 1'6‘passing via
conveyors 58 and 60 to the glass and grit separétion step 24. The fine organic
fraction 16 is passed through a mégnetic separation step 86, producing a
recyclable ferrous fraction stream 88, prior to passage to the glass and grit

separation step 24.

[0041] The glass and grit separation step24is a two stage wet separation
proéess. Process wafter 90 from digestion 20 is utilised, é‘nd the bore make-up
water 54 is optionally'utilised, in the glass and grit separation step 24. Odourous
air 92 from the glass and grit separation step 24 is again paséed to the odour
management system 80. Outputs from the glass and grit separation step 24
include glass and grit 94, an ofganic rich water 96 and an organics stream 98. A

~ portion of the organic rich water 96 may be directed to the trqmmelk44 as .water
52. '
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[0042] The organics stream 98 is passed by drag chain conveyor 100 to chute 102
from which a ﬁrsf stream 104 of organicé is directed to a separation step, for
example a star screen 106, for separation of film plastics, and a second stream
108 of washed organics is passed to a drag chain conveyor 110, a conveyor 112
and screw conveyor 114. Cleaned organics 116 from the star screen 106 are
returned to the drag chain conveyor 110. The washed organics 108 with any
returned cleaned organics 116 are passed to fhe digestion process 20. The
Applicant’s preferred Vmode of operation is such that the organics stream 98 is
directed in full to either the star screen 106 or to the digestion process 20.

[0043] In Figure 4 there is shown thé coarse fraction 18 being passed from
conveyor 62 (shown in Figure 2) to a conveyor 118 from which the coarse fraction
18 is subjected to a magnetic separation step 120 producing a separated ferrous
'fraction 122 that is passed, by wéy of a conveyor 124, to a storage bin area 126.
The ferrous fractions 74 Qanc.j 88 are also passed to the storage bin area 126.

[0‘044] The coarse fraction 18 femaining} after the magnetic separation step 120 is
passed to a conveyor 128 equipped with a magnetic drum héad 130. A ferrous
product 132 from the magnetic drum head 130.is passed to the storage bin area
126 whilst the remainder of the coarse fraction 18 is directed to an eddy current
separator feeder 134 and in turn to an eddy current separator 136. The separator
136 prbducés a non-ferrous product stream 138 which is again passed to the
storage bin area 126. The remainder of the coarse fraction 18 passes by way of
conveyor 140 to a manual sorting step 142. It is understood that the ferrous and
non-ferrous metals will be stored separatevly in the storage bin area 126. |

[0045] The manual sorting step 142 is equipped with odour extraction 144 that
passes odourous air 146 again to the odour management system 80. The manual
sorting step 142 is used to produce a mixéd hard recyclable plastics product 148
comprising mainly High Density Poly Ethylene (HDPE), Low Density Poly
Ethylene (LDPE), Poly Propylene (PP) and Poly Ethylene Terephthalate (PET)
that is conveyed by conveyor 150 to a plastics baler 152. These plaStics can be
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optionally sorted automatically using commercially available optical sorting
technology, and can further optibnéﬂy be separated into their respective types
where suitable markets exist for their recycling into useful products. The
remaining coarse fraction, termed the final coarse fraction 154, is passed by

conveyor 156 to a reversible conveyor 158, as can be seen in Figure 5.

[0046] The reversible conveyor 158 can be used to recirculate the final coarse
fraction 154 to the first size based separation step 14, as shown in Figure 2 at the
coritrol of the operators of the method 10. Alternatively, the reversible conveyor
158 may pass the final coarse fraction 154 to conveyors 66 and 68 to the
combined rejects stream 70 to prevent accumulation of recirculating coarse

- material 18 within the trommel 44 and on the conveyors and separétors 62, 118,
128, 134, 136, 140,.142, 156 and 158. The combined rejects stream 70 is

~ uitimately passed to storage or transport off-site.

[0047] The digestion process 20 produces a compost product 26.that is passed to
the star screen 28 for removal of any remaining ﬁlrri plastics and in turn to
temporary storage and transport off-site as the final compost produét 30. The
digestion procfess 20 further produces a b'iogas prdduct 180, best seen in Figure
7. The biogas product 180 is passed to a power generation facility 182 that
provides for thé clean up 184 of the biogas, producing water 186 as a by-product,
and for ejectricity generation 188. Additionally, heat recovery 190 is facilitated.

[0048] The method 10 of the preseht invention incorporates a relativély rapid
screening or separatlon step 14 and consequently minimises the level of
biological processes occurring prior to passing of organics to the digestion step
20, thereby minimising the production of odours. Any odours that are present or
produced are generally captured at source, as described above, and passed to
the odour management system 80. Minimising the biological degradation of
organic waste during the separation process facilitates enhanced energy

conservation during digestion 20.
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[0049] The method 10 of the present invention is able to operat_é in a substantially

continuous basis.

[0050] The recirculation of the final coarse fraction 154 minimises the volume of
the combined rejécts stream 70 and enhances the efficiency of capture of fine
organic material 16 that would otherwise have become rejects, relative to prior art

processes.

[0051] It is envisaged that the method 10 of the present invention results in a_
combined rejc?cts stream 70 that is between only about 15 to 30% of the MSW
input, depending upon the composition thereof, and is comprised of materials of
generally no commercial value, such as bulky oversize composite plastic items,

larger pieces of textiles and wood, and biologically inert materials, for example.

[0052] Modifications ahd variations such as would be apparent to the skilled
addressee are considered to fall within the scope of the present invention.
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Claims:

1. A method for solid waste separation and processing compr-ié,ing the method
steps of:

(a) Passihg a municipal solid waste to a first size based sepafation step
producing at least a fine organic fraction and a coarse fraction;

(b) Passing the fine organic fraction to a digestion process by way of a
- glass and grit separation step; and

- (c) Recirculating the coarse fraction of step (a) through the first size based
separation step at least once.

2. A method according to claim 1, wherein the fine organic fraction is passed to

a metals separation step in which ferrous metals are substantially removed.

3. A method according to claim 2, wherein the metals separation step is
provided in a series of independent steps.

4. A method according to any one of the preceding claims, wherein the glass-
and grit separation step removes a significant proportion of any glass and grit.
present in the fine organic fraction.

5. A method according to any one of the preceding claims, wherein the glass ‘
and grit separation step is a wet separation step.

6. A method aCcording to claim 5, wherein the glass and grit separation step is a
two-stage wet separation step. ‘

7. A method according to any one of the preceding claims, wherein prior to the
digestion process the fine organic fraction is passed to a separation step in
which film plastics are substantially removed. '

Substitute Sheet
(Rule 26) RO/AU
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8. A method according to any one of the preceding claims, wherein the first
separation step of step (a) comprises passing the municipal solid waste to a
trommel, from which the fine organic fraction and coarse fraction are
produced.

9. A method according to claim 8, wherein a rejects fraction is also produced by
the first separation step of step (a), comprising those materials that pass
completely through to the end of the trommel.

10.A method according to any one of the preceding claims, wherein the first
separation step of step (a) homogenises the municipal solid waste passed
thereto. |

11.A methbd according to claim 10, wherein the homogenisation is achieved in
part through the introduction of water.

12. A method according to claim 10 or 11, wherein the homogenisation captures
paper and cardboard into the fine organic fraction.

)

13.A method according to claim 11 or 12, wherein water sprays are provided in a
first portion of the trommel.

14. A method éccording to any one of the preceding claims, wherein the coarse
- fraction produced in step (a) comprises product having a size between about
40 mm and 250 mm. ' '

15.A method according to claim 14, wherein the coarse fraction produced in step
(a) comprises product having a size between about 60 mm and 250 mm.

16.A method according to any one of the preceding claims, wherein the rejects
fraction produced in the first separation stép of step (a) has a size of greater
than about 250 mm.
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17.A method according to any one of the precedlng claims, wherem the dlgestlon

process produces an intermediate compost product.

18.A method according to claim 17, wherein the intermediate compost product is
passed to a separation step in which residual film plastics are separated from
the compost product, and an oversized fraction removed, thereby producnng a

final compost product.

19. A method according to any one of the preceding claims, wherein the coarse
fraction is passed to a metals separation step in which ferrous and non-

ferrous metals are substantially removed.

20.A method according to claim 19, wherein the metals separation step is
provided in a series of independent steps.

21.A method according to claim 20, wherein the metals separation step
comprises passing the coarse fravction to at least a single magnetic separator

and an eddy current separator.

22. A method according to any one of claims 19 to 21, wherein after the metals
separatlon step the coarse fraction is passed to a sortlng step by which
plastics materials are separated.

23.A method according to claim 22, wherein the sorting step carried out by way

- of either manual means .or mechanical means.

24.A method for solid waste separation and processing substantially as

hereinbefore described with reference to the figures.

2
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