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Putrescible organic waste treatment

Field of the invention

The present invention relates to a putrescible organic waste treatment system and

method and to a system and method for producing a feed source for producing biogas

fuel.

Background of the invention

Waste disposal units are used to comminute putrescible organic waste mto a
sturry or pulp for transport away from the point at which comminution occurs. In

domestic situations, the waste disposal unit may be located adjacent to a kitchen sink area

where food is prepared.

Larger scale waste disposal units may also be used in industrial applications such
as in restaurants, canteens, hotel kitchens, fruit/vegetable shops, food courts, hospitals,
fast food outlets, clubs, bakeries and supermarkets, Such units are often used to reduce
the waste to a slurry and water is added as a delivery means so as to transport the slurry
down a waste line to a waste outlet, for example a sewerage system. The resultant

product transported to the waste outlet is substantially a liquid.

After treatment in the waste disposal unit, the waste pulp is usually eliminated by
disposal in the sewerage system, thereby increasing the amount of waste that that will
require treatment through the sewer system. Furthermore, there 1s no automated control
over the amount of water required to flush the putrescible organic waste during
comminution and hence there is a strong possibility that an excess amount of water may
be used in the comminution process. This of course leads to wastage of scheme water

which is environmentally undesirable and expensive.

A further disadvantage in disposing putrescible organic waste In sewerage
systems is that a potential energy source is not utilised. Biological waste can be digested
in anaerobic reactors to produce ‘biogas’. Biogas is about 60-65 % methane and can be
used as a fuel source to generate electricity. The residual slurry product may then be

further processed for use as a fertilizer. At the time of writing, this technology has been
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implemented by Biotechnische Abfallverwertung GmbH & Co KG (BTA) in 22 plants
worldwide. A problem for biogas producers such as BTA 1is that the biological waste feed
collected for the biogas digester can be contaminated with morganic materials such as
plastics, cardboard and ceramics due to the inadvertent inclusion at the point of collection

of the putrescible organic waste material.

Any discussion of documents, publications, acts, devices, substances, articles,
materials or the like which is included in the present specification has been done so for
the sole purpose so as to provide a contextual basis for the present invention. Any such
discussions are not to be understood as admission of subject matter which forms the prior
art base, or any part of the common general knowledge of the relevant technical field in
relation to the technical field of the present invention to which it extended at the priority

date or dates of the present invention.
Summary of the invention

In a first aspect, the present invention provides a putrescible organic waste

treatment system comprising:

a comminution unit including comminution means adapted to substantially
comminute putrescible organic waste into a pulp slurry, the comminution unit being

adapted to be connected to a supply of water; and

a control means adapted to control the flow rate and/or volume of water supplied

to the comminution means,

wherein during comminution of a particular amount of pufrescible organic
waste, the control means controls the quantity of water supplied to the comminution

means such that a waste pulp having a predetermined physical characteristic 1s produced.

In a second aspect, the present invention provides a system for producing a

feed source for biogas fuel production comprising:

a comminution unit including comminution means adapted to substantially
comminute putrescible organic waste into a pulp slurry, the comminution unit being

adapted to be connected to a supply of water;
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a control means adapted to control the flow rate and/or volume of water supplied
to the comminution means, wherein during comminution of a particular amount of
putrescible organic waste, the control means controls the quantity of water supplied to the
comminution means such that a waste pulp having a predetermined physical

characteristic 1s produced; and

an outlet conduit for directly or indirectly delivering the waste pulp to a digester for

producing a biogas fuel.

In a third aspect, the present invention provides a method of treating putrescible

organic waste comprising the steps of:
comminuting a particular amount of putrescible organic waste;
supplying water to the putrescible organic waste to produce a pulp slurry; and

controlling the flow rate and/or voluume of water supplied to the particular amount
of putrescible organic waste such that a waste pulp having a predetermined physical

characteristic 1s produced.

In a fourth aspect, the present invention provides a method for producing a feed

source for biogas fuel production comprising the steps of:
comminuting a defined amount of putrescible organic waste;
supplying water to the putrescible organic waste to produce a pulp slurry;

controlling the flow rate and/or volume of water supplied to the particular amount
of putrescible organic waste such that a waste pulp having a predetermined physical

characteristic 1s produced; and
supplying that waste pulp to a digester for producing a biogas fuel.

Preferably, the predetermined physical characteristic of the waste pulp includes a

predefined moisture content, density and/or range of densities and/or flow characteristics.

Advantageously, the putrescible organic waste treatment system further
comprising a receptacle for receiving waste pulp from said comminution unit, wherein

said receptacle is in fluid communication with said comminution unit.
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Preferably, the comminution unit comprises a chamber for receiving the
putrescible organic waste and may be positioned above the comminution means. The
chamber may include a conical wall portion extending radially inwardly and downwardly

toward the comminution means to facilitate delivery of the putrescible organic waste to

the comminution means.

The chamber may optionally include a floor portion which is moveable from a
closed position to an open position so as to allow transfer of the putrescible organic waste
from the chamber to the comminution means. The floor portion may include at least two
floor members extending radially outwardly and pivotably connected to the remaining
potion of the chamber and arranged so as to be movable to the open position by an
actuator such that the at least two floor members extend downwardly into said conical

portion and allow the passage of putrescible organic waste to the comminution means.

In one embodiment, the waste treatment system further comprises a weighing
means arranged so as to determine the weight of putrescible organic waste in the chamber
when the floor members are in a closed position. Preferably the weighing means 1s
arranged so as to measure the weight of putrescible organic waste from the load applied
to the floor members whilst in the closed position. More preferably, the quantity of water
supplied to the comminution means so as to produce a waste pulp having the

predetermined physical characteristic is determined by the weight of the putrescible

organic waste.

In another embodiment, the waste treatment system further comprising a sensing
means for determining the level of putrescible organic waste in the chamber, wherein the
level of putrescible organic waste is indicative of the amount of putrescible organic waste
in the chamber. Preferably the quantity of water supplied to the comminution means so as
to produce the waste pulp having the predetermined physical characteristic 1s determined

by amount of the putrescible organic waste.

Preferably, the comminution unit further includes a primary water inlet located 1n
the chamber and in fluid communication with said supply of water. The comminution
unit may further include a secondary water inlet located below the primary water inlet to

ensure that water centrifugally flows through the conical portion.
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The flow rate and/or flow volume of water supplied to the comminution means 1s
preferably regulated by a control valve which regulates the flow rate and/or flow volume
of the supply of water. Preferably the system further comprising a control system for
controlling the control valve. More preferably, the control system is a programmable

logical controller.

The particular amount of putrescible organic waste may be manually entered nto
the control system by a user or alternatively the particular amount of putrescible organic

waste is automatically entered into the control system.

The comminution unit may further comprise an outlet below the comminution
means for passage of the pulp to the receptacle. The outlet may be in flmd

communication with a pump for pumping the pulp to the receptacle.

In a further embodiment, the volume of the putrescible organic waste supplied to
the comminution means during a comminution operation is optionally used as a control

variable to determine the amount of water supplied to the comminution unit.

Preferably the volume is input by an operator of the comminution unit prior to a
comminution operation. The volume input may be by a control panel connected to the
comminution unit. The control panel may optionally allow an operator to select between
a quarter-full chamber, a half-full chamber, a three quarter-full chamber or a full

chamber, for example.

The control means may be adapted to send a control signal to a water 1nlet valve
connected to the primary water inlet and the optional secondary water inlet, the control

signal being to open and close the respective primary and secondary water inlets.

Optionally, the inlet of a two-way valve is connected to the outlet of the
comminution unit. One outlet of the two-way valve may be connected to the receptacle

and another outlet of the two-way valve may be connected to a drainage pipe.

The control means may be able to send a signal to the two way valve to open

either outlet of the two-way valve.
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The receptacle may include an outlet passage and a valve may be located in the
outlet passage. The receptacle may include a level indicator means to indicate the level of
waste pulp in the receptacle. The level indicator means may be made from transparent
material located on at least a side wall of the receptacle to visually indicate the level of
pulp located in the receptacle. Alternatively, the indicator means may be an electronic
indicator that is connected to the control means to indicate the level of the receptacle at
any point in time. Optionally, the control means may provide a level signal to on a

control panel that is visually accessible to an operator of the comminution unit.

Throughout the specification the term ‘“comprise” and variations on this term
including “comprising” and “comprises” are to be understood to imply the inclusion of a

feature, integer, step or element, and not exclude other features, integers, steps or

elements.
Brief description of the drawings

A preferred exemplary embodiment of the invention will now be described by

way of example only with reference to the accompanying drawings in which:

Figure 1 shows a schematic diagram of a putrescible organic waste treatment

system according to a preferred embodiment;
Figure 2 shows a detailed schematic view of the comminution umt of Figure 1,

Figure 3 shows a cross-sectional view of through lines 2a-2a to 2b-2b of Figure 2,

in which the floor portion is depicted in a closed position;

Figure 4 shows the floor portion of the comminution unit of Figure 3 depicted 1n

an open position;
Figure 5 shows a control panel for use in the embodiment depicted in Figure 1;

Figure 6 shows a control diagram for controlling the density or range of densities

of the pulp slurry according to the embodiment of Figure 1;

Figure 7 shows an alternative control diagram to control the pulp density or range

of pulp densities of the pulp slurry according to another embodiment; and

Figure 8 shows a control panel for use in the embodiment of Figure 7.
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Detailed description of the embodiments

The following description refers to preferred embodiments of the putrescible
organic waste treatment system present, treatment method, and method and system for
producing a biogas fuel according to the present invention. To facilitate an understanding
of the invention, reference is made in the description to the accompanying drawings
whereby the present invention is illustrated in a preferred embodiment. Similar

components between the embodiments are identified by the same reference numerals.

Figure 1 shows a schematic diagram of a preferred embodiment of the mvention
in which there is shown a putrescible organic waste treatment system 10 that includes a
comminution unit 12. The comminution unit 12 includes comminution means in the form
of cutting blades 16 which are operable by a motor to comminute putrescible organic
waste into a pulp or slurry during a comminution operation. It will be appreciated that in
alternative embodiments, other comminution units may also be used, for example a
grinding unit or a hammermill for example. A water supply 27 is also connected to the

comminution unit and is controlled by a control means in the form of a programmable

Jogic controller (PLC) 30.

The PLC 30 is programmed to control the water supplied to the comminution unit
during comminution of the putrescible organic waste to ensure that any one or more of

the following pulp characteristics are produced by the comminution unut:
a defined pulp density;
range of pulp densities;
a defined moisture content; or
a range of moisture contents, flow characteristic or range of flow characteristics.

The optimal density, moisture content and flow characteristics may be chosen to
ensure the most efficient transportation of the pulp waste material, or for the application
or use of the pulp waste material. For example, the pulp waste material may be

transported to a biogas plant for use in a digester for the production of biogas.
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The schematic diagram of Figure 1 depicts a putrescible organic waste treatment
system 10 according to the present invention. The putrescible organic waste treatment
system 10 includes a comminution unit 12 having an outlet 20 that is m flud
communication with a receptacle in the form of a holding tank 14. The system 10 also

includes a control panel 22 that is used to control the comminution unit 12.

The comminution unit 12 includes an internal chamber 18 which 1s used to
receive putrescible organic waste. The internal chamber 18 1s located above the cutting
blades 16 which are used to comminute and masticate the putrescible organic waste in

USC.

A primary water inlet in the form of water jet 24 1s located in an upper portion of
the chamber 18 and a secondary water inlet in the form of water jet 26 1s located in a
lower part of the chamber 18A. The lower part of the chamber 18A is conical and
diverges into the cutting blades 16 of the comminution unit. The cutting blades are driven

by a motor (not shown) internal or external to the comminution unit 12.

The water jets 24, 26 are fed by a mains water line 27 which includes an on/off
control valve 28. The on/off control valve 28 is used to allow water to flow to the jets 24,
26 in use. The outlet 20 of the comminution unit 12 also includes a pump 32 which
pumps waste pulp from the comminution unit 12 to the holding tank 14 via outlet line 21
and inlet pipe 13. A suitable such pump includes a worm driven pump or a diaphragm

pump for example.

The holding tank 14 1is connected to an inlet pipe 13 and an outlet pipe 15. The
outlet pipe 15 includes a secondary gate valve 44 as shown in the diagram. The holding
tank 14 also includes a level indicator in the form of electronic level indicator 40 which is

used to sense the level 42 of the pulp in the holding tank 14 at any given time.

A two-way drainage valve 34 is located between the outlet line 21 and the inlet
line 13. The two-way drainage valve 34 has one outlet that is connected to the inlet 13

and a drainage line 36 which is coupled to a sewerage system.
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The PLC 20 is able to actuate the valve 28 to supply water to the comminution
unit 12 as will be described below. The PLC 30 1s also connected to the control panel 22

of the system 10.

The system as described above, with the exception of the holding tank 14, may be
incorporated within a single unit so as to be conveniently located adjacent a food
preparation or processing area, for example in a kitchen or a food processing plant. Such
a unit may be appropriately sized, for example to a size similar to that of a domestic
clothes washing machine, and the control panel 22 may optionally be integrally formed
with the unit. Alternatively, the control panel 22 may be positioned adjacent the umit.
Suitable materials from which the unit and various components within the unit are
formed include stainless steel for example, thus allowing ease of cleaning and
decontamination, if necessary. In an another embodiment of the mvention, the holding
tank 22 may be integrally formed within the unit for particular applications, and be

removable such that it may be conveniently emptied.

Referring to Figure 2 there 1s shown a more detailed diagram of the comminution
unit 12. The comminution unit includes a lid 52 which pivots about pivot joint 53 and 1s
used to cover the chamber 18 when the comminution unit is in operation. The chamber
18 also includes a two part base plate 60A, 60B, which are moveable between a closed

position and an open position which 1s further described below.

The chamber 18 also includes a mid-level indicator 56 which indicates visually to
a user of the comminution unit 12 the half capacity of the chamber 18 by volume.
Additionally, a maximum indicator 54 1s located 1n the chamber 18 which 1s used to
indicate the maximum capacity of the chamber 18. Integral with the base plates 60A, 60B
are two weight indicator devices 58A, 58B. The weight indicator devices 58A, 58B
indicate the weight of the putrescible organic waste located in the chamber 18 prior to a

comminution operation being performed.

Referring to Figure 3, there 1s shown a detailed cross-section between the section
lines 2a-2a and 2b-2bB of Figure 2. Although a gap 1s depicted in the region between
base plates 60A and 60B, this gap is present for illustrative purposes only. In practical
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implantation of the invention, the base plates 60A and 60B touch each other to ensure

that no material passes through the base plates during a loading operation.

The base plates 60A and 60B may be formed from mesh material to allow excess
water to drain from the plates during a comminution operation. The base plates 60A and
60B each pivot about respective hinges 61A and 61B between a close position as shown

in Figure 3 and an open position as shown in Figure 4.

In Figure 4, the base plates 60A and 60B are illustrated in an open position, and
extend into the cone part of the chamber 18 A which funnels the putrescible organic waste
material onto the cutter blades 16. The water jet 26 is directed onto the surface of the
funnel to produce centrifugal flow of water and thereby ensure that all waste material is
substantially funnelled onto cutting blades 16 of Figures 1 and 2. The cutting blades 16
comminute and masticate the putrescible organic waste material in the presence of the

water to produce a putrescible organic waste pulp (waste pulp).

Referring to Figure 5, there is shown a more detailed diagram of the control panel
22 of Figure 1. The control panel 22 includes a display 22A, which displays the level of
the holding tank 14; a full cycle button 22B, which inputs to the PLC 30 that the chamber
18 is full to high indicator level 54; a half cycle button 22C, which mputs to the PLC 30
that the chamber 18 is full to half indicator level 56; a stop button 22D, which terminates
the comminution unit 12; and a rinse button 22E, which initiates a rinse cycle to rinse the
comminution unit 12 and pipe work as will be described further below. Although 1n this
example, a user manually operates the system, it should be understood that the system
may be fully or partly automated and a variety of sensors and controllers maybe
implemented within the system to at least partially control the various components of the

system without departing from the scope of the mvention

Again referring to Figure 1, a comminution process is described 1n accordance
with an embodiment of the invention. The lid 52 1s raised by an operator of the
comminution unit 12, or automatically by implantation of an actuator means. Putrescible
organic waste is loaded in the chamber 18 on base plates 60A, 60B which are in the
closed position as depicted in Figure 3. In one preferred embodiment, the operator may

load the putrescible organic waste up to level 56, or alternatively up to level 54. The lid
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52 is closed and the operator, using the control panel 22, initiates the operation of the
comminution unit 12. The operator indicate that the level of the chamber is either half
full by pressing button 22C or completely full by pressing button 22B. A signal is sent to
the PLC 30 which initiates the comminution cycle. The PLC 30 actuates the valve 28 so

that a jet of water 1s supplied to the chamber 18.

The PLC 30 also sends a signal to a hydraulic actuator (not shown) which causes
base plates 60A and 60B to lower and go to an open position as depicted in Figure 4. The
waste material drops down onto the cone-shaped chamber 18A and the jet 26 1s located at
a position on the cone to cause the fluid to travel centrifugally to ensure that the waste
material is swept off the surface of the cone 18A. The opening of the cone 18A leads onto
the cutting blades 16 allowing the cutting blades 16 pulp the material to a predefined size.
The valve 28 1s actuated for a defined period of time by the PLC 30 to supply a
predetermined amount of water to water jets 24, 26 so that an optimal waste pulp will be
produced. The optimal pulp density 1s determined to ensure that the pulp 1s optimal for

transportation from the holdingtank 14.

The pump 32 1s also activated by the PLLC 30 and transports the waste pulp to the
holding tank 14. The pipe 21 may also include a filter 33 that can be removed from the
pipe 21 periodically for cleaning. The filter 33 ensures the removal of materials that are
not sufficiently comminuted by comminution unit 12 from the supply stream to holding

tank 14. Inorganic materials such as plastic and cardboard will also be removed.

In operation the PLC opens two-way valve 34 so that pulp travelling via pipe 21 is
transported to the tank 1nlet pipe 13.

In the case whereby the waste for a particular cycle is comprised essentially of a
liquid or has liquid components, for example such as oils, gravies, juices, sauces and the
like, the system 10 may be optionally operated without the comminution means being
operated, whilst the waste is delivered to the holding tank 14. Such liquids provide high
energy feedstock for digestion by a biodigestor. It will be appreciated that although such
liquids may be introduced into the system and be added to a pulp already contained

within the holding tank 14, the predetermined water content or density 1s still maintained
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by the addition of water, or alternatively by decanting excess water should there be an

CXCCSS.

At the termination of the comminution operation, PLC 30 switches the two-way

valve 34 so that the outlet goes to the drainage pipe 36. This allows the comminution unit

12 to be flushed by spraying water through the comminution unit 18 out through the
cutting blades, and then the water which is substantially free of the putrescible organic

waste, with the exception of the rinsed material, 1s then sent to a drainage point, such as

the sewerage system.

Once the holding tank 14 is filled with pulp fluid at optimal or predetermined
density, the contents of the holding tank 14 can be periodically removed by transportation
such as by waste transportation truck 50 shown in Figure 1. The outlet to the holding tank

14 includes a valve 44, which is an on/off valve, which may be manually operatable.

In one preferred embodiment, the truck 50 transports the waste pulp to a biogas

production plant which utilises the waste pulp as production feed for the production of a

biogas.

In the present embodiment, the holding tank 14 also includes a level indicator 40,
which indicates the level 42 of the holding tank 14. The level indicator 40 may optionally
send a signal to the PLC 30 which then displays a level of the tank on the control panel
22. This allows a user of the system to electronically determine that when the level of the
tank 42 is approaching full. Alternatively the level signal may be sent via a network, such
as a telephone network, to a central location point which indicates to a collection

authority, for example, that the holding tank 14 is approaching full capacity and the tank

is ready for discharge.

Referring to Figure 6, there is shown a schematic diagram of the control system
62 for the actuation of the valve 28 by PLC 30. The control system 62 includes a volume
reading input Vo 64, which is input to the PLC 30 when the operator selects full cycle
button 22B, half cycle button 22C or rinse cycle button 22E. An optimal pulp density set
point Psp. is programmed into the PLC 30. The PLC 30, programmed with an algorithm

that determines the amount of time that the valve 28 should be actuated to open in order
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to achieve an optimal pulp density or waste pulp density within an optimal or
predetermined density range. It should be appreciated that although pulp density 1s
disclosed in this embodiment as a set point variable, other pulp characteristics may also
be chosen as a set point, including a predefined range of moisture content and a

predefined range of flow characteristics.

An alternative form of controlling the system 10 is to determine weight of the
putrescible organic waste material loaded in chamber 18. The weight of the putrescible
organic waste located on base plates 60A and 60B is respectively input from weight
indicators 58A and 58B as shown in Figures 2, 3 and 4, and input to PLC 30. This weight
reading may be used to control the amount of water supplied to the comminution unit 12

to achieve the optimal pulp density.

Referring to Figure 7, there is shown a schematic diagram of the control system
70 for the actuation of the valve 28 by PLC 30 when using weight indicated by weight
indicators 58A and 58B. It will be appreciated that depending upon the characteristics of
the pulp required, the particular weight for a given volume of material to be pulped is
indicative of the amount of water required so as to achieve a pulped material as desired or

required.

Referring to Figure 8, there is shown an alternate embodiment of the control panel
22’ for use in the control system 70. The control panel includes: a display 22a’, which
displays the level of the holding tank 14; an “on” button 22b°, which imtiates the
comminution cycle; an off button 22¢’ which terminates the comminution cycle and a
rinse button 22d’, which initiates a rinse cycle to rinse the comminution unit and pipe

work.

When an operator selects on button 22b’, the control system 70 as shown in
Figure 7 is initiated. Firstly, a weight reading is input Wo 72 from the from weight
indicators 58A and 58B and output to the PLC 30. An optimal pulp density set point Psp.
74 is programmed into the PLC 30. The PLC 30, programmed with an algorithm that
determines the amount of time that the valve 28 should be actuated to open 1n order to

achieve an optimal pulp density or waste pulp density within an optimal density range.
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It will be appreciated that as the system 10 can be automated by control systems
62 or 70, the optimal pulp density of the waste pulp can be determined and consequently
stored in the holding tank 14. This ensures that an excess or msufficient amount ot water
is used to produce the waste pulp for storage in holding tank 14. The optimal waste pulp
density should be such that a minimal amount of water is included in the pulp to ensure
comminution and transport through pipe work 20, 21, 13, 15. This ensures that the
holding tank 14 is able to store the maximum amount of putrescible organic waste for the
capacity of the tank. This ensures that collection of putrescible organic waste from the

holding tank 14 is minimised, thereby advantageously optimising the transportation

Process.

A further advantage of the present system 10 1s that it prevents putrescible organic
waste from being disposed of through the sewerage system, hence reducing loads on the
sewerage system and the environment This reduces the volume of waste organic material

being emitted by kitchens and the amount of waste required to be treated at treatment

plants.

Clearly the density of the waste contained in the waste tank can be varied as
required, either by adding water to the waste, or allowing the waste to settle and excess
water to decant from the holding tank 14. This may be achieve by either allowing the
excess water to pass through appropriate filters or baffles, so that the water leaving the
tank is sufficiently clear to pass directly into the municipal sewerage system without
requiring further treatment, or having some form of simple pre-treatment tank through

which the water will pass before passing into either a sewerage system, or other treatment

- arrangement. Optionally the system can have a density control sensor located in the tank

to evaluate whether water needs to be added to or removed from the tank in order to
achieve the preferred density/flowability characteristics, thereby ensuring that the waste

removal vehicle and system operates at optimum efficiency.

It will be further appreciated that as the system utilises a filter 33, inorganic

materials such as plastic can be substantially prevented from entering the holding tank 14.

A further advantage of the invention is that as the pulp material i1s substantially

organic, it can be used as a feed source in the production of brogas in a digester.
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Accordingly, the present invention allows more efficient and better control of collection

of putrescible organic waste at the disposal point.

It will be appreciated that a number of systems according to the invention may be
incorporated, for example in a high-rise unit block, and then piped to a single holding

tank for ease of collection from one source.

It will also be appreciated that putrescible food waste, when dumped in
conventional dumpsters, 1s often mixed with other non-degradable refuse and becomes
useless for further processing due to the other non-degradable waste being present. Also,
prior to the dumpster being emptied, the waste at least partially decomposes, causing
discomfort and potentially health risk 1ssues. Waste from such dumpsters 1s dumped at
dumping sites and the food waste further degrades and decomposes, and emits methane
gas, a gas identified as a partial cause of global warming. The present invention allows
energy to be generated from such putrescible waste via a biogas digester, rather than the
gas being allowed to heat the atmosphere prior to being burnt. A further environmental
advantage 1s also given by the immediate absence of polymeric bags in which such
putrescible waste 1s stored and dumped 1n, at a waste dumping site. Furthermore, the
undesirable odour of decomposing food waste at conventional waste dumping sites i1s

reduced by processing of such waste 1n accordance with the present invention.

It will be understood that the invention disclosed and defined herein extends to all
alternative combinations of two or more of the individual features mentioned or evident
from the text or drawings. All of these different combinations constitute various

alternative aspects of the invention.

The foregoing describes embodiments of the present imvention and modifications,
obvious to those skilled in the art can be made thereto, without departing from the scope

of the present mvention.
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WHAT IS CLAIMED IS
1. A putrescible organic waste treatment system comprising:

a comminution unit including comminution means adapted to substantially
comminute putrescible organic waste and to mix the waste with water to form a pulp

slurry, the comminution unit being adapted to be connected to a supply of water;
a waste assessment means adapted to assess a characteristic of the waste;

a water flowrate control means adapted to vary the flow rate and/or volume of

water supplied to the comminution unit; and

a control means in communication with the waste assessment means and adapted

to control the water flow rate control means according to the assessed characteristic of

the waste;

wherein during comminution the control means controls the quantity of water

supplied to the comminution means such that a waste pulp having a predetermined

physical characteristic is produced.

2. A putrescible organic waste treatment system according to claim 1, wherein the

waste characteristic assessed by the waste assessment means is the weight of the waste.

3. A putrescible organic waste treatment system according to either claim 1 or claim
2, wherein the predetermined physical characteristic of the waste pulp includes a

predefined moisture content, density, range of densities, and/or flow characteristics.

4. A putrescible organic waste treatment system according to any one of claims 1 to
3, further comprising a receptacle for receiving waste pulp from said comminution unit,

wherein said receptacle is in fluid communication with said comminution unit.

5. A putrescible organic waste treatment system according to claim 4, wherein the

receptacle includes a level indicator for sensing the level of waste pulp in the receptacle.

6. A putrescible organic waste treatment system according to claim 5, wherein the
level indicator is adapted to send a level signal, the level signal indicating that the

holding tank is approaching full capacity and is ready for discharge.
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7. A putrescible organic waste treatment system according to claim 6, wherein the
level signal is sent to the control means.
8. A putrescible organic waste treatment system according to claim 6 or claim 7,

wherein the level signal is sent to a central location point.

9. A putrescible organic waste treatment system according to any one of claims 1 to
8, wherein said comminution unit comprises a chamber for receiving the putrescible

organic waste, the chamber being positioned above the comminution means.

10. A putrescible organic waste treatment system according to claim 9, wherein the
chamber includes a conical wall portion extending radially inwardly and downwardly
toward the comminution means to facilitate delivery of the putrescible organic waste to

the comminution means.

11. A putrescible organic waste treatment system according to claim 9 or claim 10,
wherein the chamber includes a floor portion which is moveable from a closed position
to an open position so as to allow transfer of the putrescible organic waste from the

chamber to the comminution means.

12. A putrescible organic waste treatment system according to claim 11, wherein the
floor portion includes at least two floor members extending radially outwardly and
pivotably connected to the remaining potion of the chamber and arranged so as to be
movable to the open position by an actuator such that the at least two floor members
extend downwardly into said conical portion and allow the passage of putrescible organic

waste to the comminution means.

13. A putrescible organic waste treatment system according to claim 12, wherein the
waste assessment means includes a weighing means arranged so as to determine the
weight of putrescible organic waste in the chamber when the floor members are in a

closed position.

14. A putrescible organic waste treatment system according to claim 13, wherein the
weighing means is arranged so as to measure the weight of putrescible organic waste

from the load applied to the floor members whilst in the closed position.

15. A putrescible organic waste treatment system according to any one of claims 1 to

14, wherein the quantity of water supplied to the comminution means so as to produce a
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waste pulp having the predetermined physical characteristic is determined with reference

to the weight of the putrescible organic waste.

16. A putrescible organic waste treatment system according to any one of claims 9 to
15 further comprising a sensing means for determining the level of putrescible organic
waste in the chamber, wherein the level of putrescible organic waste is indicative of the

amount of putrescible organic waste in the chamber.

17. A putrescible organic waste treatment system according to claim 16, wherein the
quantity of water supplied to the comminution means so as to produce the waste pulp
having the predetermined physical characteristic is determined with reference to the

amount of the putrescible organic waste.

18. A putrescible organic waste treatment system according to any one of claims 9 to
17, wherein the comminution unit further includes a primary water inlet located in the

chamber and in fluid communication with said supply of water.

19. A putrescible organic waste treatment system according to claim 18, wherein the
comminution unit further includes a secondary water inlet located below the primary

water inlet.

20. A putrescible organic waste treatment system according to any one of claims 1 to

19, wherein the water flow rate control means is a control valve.

21. A putrescible organic waste treatment system according to any one of claims 1 to

20, wherein the control means is a programmable logical controller.
22. A system for producing a feed source for biogas fuel production comprising:

a comminution unit including comminution means adapted to substantially
comminute putrescible organic waste and to mix the waste with water to form a pulp

slurry, the comminution unit being adapted to be connected to a supply of water;
a waste assessment means adapted to assess a characteristic of the waste;

a water flowrate control means adapted to vary the flow rate and/or volume of

water supplied to the comminution unit; and
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a control means in communication with the waste assessment means, and adapted
to control the water flow rate control means according to the assessed characteristic of

the waste;

wherein the control means controls the quantity of water supplied to the
comminution means such that a waste pulp having a predetermined physical

characteristic is produced; and

an outlet conduit for directly or indirectly delivering the waste pulp to a digester

for producing a biogas fuel.

23. A system for producing a feed source for biogas fuel production according to

claim 22, wherein the predetermined physical characteristic of the waste pulp includes a

predefined moisture content, density, range of densities, and/or flow characteristics.

24. A method of treating putrescible organic waste comprising the steps of:

comminuting putrescible organic waste;

supplying water to the putrescible organic waste to produce a pulp slurry; and

automatically controlling the flow rate and/or volume of water supplied to the putrescible
organic waste according to a waste characteristic as assessed by a waste assessment

means such that a waste pulp having a predetermined physical characteristic is produced.

25. A method of treating putrescible organic waste according to claim 24, wherein the
predetermined physical characteristic of the waste pulp includes a predefined moisture

content, density, range of densities, and/or flow characteristics.

26. A method for producing a feed source for biogas fuel production comprising the

steps of:
comminuting putrescible organic waste;
supplying water to the putrescible organic waste to produce a pulp slurry;

automatically controlling the flow rate and/or volume of water supplied to the

putrescible organic waste according to a waste characteristic as assessed by a waste
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assessment means such that a waste pulp having a predetermined physical characteristic

Is produced; and
supplying the waste pulp to a digester for producing a biogas fuel.

27. A method for producing a feed source for biogas fuel according to claim 26,
wherein the ptedetennined physical characteristic of the waste pulp includes a predefined

moisture content, density, range of densities, and/or flow characteristics.
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