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DOOR FOR SOLID WASTE PRESS

FIELD

[0001] This specification relates to presses for treating
solid waste and methods of operating them.

BACKGROUND

[0002] Solid waste includes, for example, municipal solid
waste (MSW), source separated organics (SSO) and waste
from industrial, commercial and institutional (ICI) sources.
The waste can de divided into various fractions. For
example, the organic fraction is the part of the waste that is
most easily biodegraded and may also be referred to as
organic waste. The organic fraction is primarily made up of
food waste, but may also include leaf and yard waste or other
materials. The organic fraction is approximately 40% of
ordinary MSW after recyclables are removed. SSO may
have an organic fraction of 80% or more and ICI wastes can
have varying amounts of organic material.

[0003] Historically, organic waste was landfilled with
other solid waste. However, the organic fraction of solid
waste is the major cause of greenhouse gas emissions,
leachate and odors in landfills. There is a general trend to
divert organic waste for biological treatment, for example by
anaerobic digestion (AD) or composting. Most biological
treatment steps require some preprocessing of the waste
such as debagging and sorting to remove large items such as
bottles and cans. Certain biological treatments, such as some
composting methods and high-solids slurry and wet (low
solids) anaerobic digestion, also require that the waste be
reduced in size and homogenized. The size reduction is
typically done in a device that comminutes the waste, such
as a hammer mill, shredder or pulper. In some cases, the
comminuting device also provides a coarse separation of
contaminants (i.e. material that is not readily biodegraded,
such as plastic). Alternatively, a separate separation device
may be added. With adequate processing, at least some of
the non-organic waste may be used, for example as refuse
derived fuel (RDF), rather than landfilled.

[0004] Recently, there have been various attempts to use
presses to separate solid waste into organic and non-organic
fractions. The organic fraction may also be called a wet
fraction and the non-organic fraction may also be called a
dry fraction. In general, the solid waste is loaded into a
chamber having a porous wall. A hydraulic ram compresses
the waste, which causes liquids and soft materials (i.e. food
waste) to be squeezed through the porous wall. Large pieces
of primarily non-organic waste are retained in the chamber.
The non-organic fraction can also include materials, such as
wood, that are organic but would be difficult to digest. The
non-organic waste is rejected through a door of the chamber.
In some (but not all) cases the pressure of the ram is enough
to break open cell walls in the organic waste that is squeezed
through the porous wall.

[0005] US Publication 2013/0316428 describes one pro-
cess in which an organic fraction is separated from solid
waste in a press. The organic fraction is extruded through a
grid having small-bore holes, under a pressure higher than
the burst pressure of the cell membranes. The cells are
disrupted and a gel or paste of a doughy consistency is
produced. The gel can be digested in an anaerobic digester.
Some examples of presses are described in European Pub-
lication Nos. 1207040 and 1568478, International Publica-
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tion WO 2010/097177, and Italian patent application
ITTO20111068. Commercially available presses include,
for example, the Biosqueeze press sold by Finsterwalder and
the VM 2000, Orex and Biorex presses sold by DB Tech-
nologies or Anaergia.

INTRODUCTION TO THE INVENTION

[0006] This specification describes a device and process
for separating solid waste into wet and dry fractions. The
solid waste is loaded into a press chamber with one or more
porous walls and compressed to squeeze the wet fraction out
of the chamber. Later, a door of the chamber is opened and
the retained waste (dry fraction) is pushed out of the
chamber. The specification describes in particular the design
of the door and related components, and the method of
removing the dry fraction from the chamber.

[0007] A press described in the specification has a cham-
ber for pressing waste with an opening. A sliding door
covers the opening. The door has an extrusion section and an
expulsion section. When the extrusion section is over the
opening, the opening is generally closed (although the
extrusion section may include a porous section) and waste
can be compressed in the chamber. When the expulsion
section is slid over the door, a ram can extend from the
chamber and at least partially through the expulsion section.
The ram removes pressed waste from the chamber and also
scrapes leaked wet fraction from the expulsion section.
[0008] In an example, the expulsion section of the door is
located above the extrusion section. The door slides in a
frame forming a vertical passage. The door is raised when
waste is compressed and lowered when compressed waste is
expelled from the chamber. An opening in the expulsion
section fits closely around the ram such that the ram scrapes
the entire opening.

[0009] Optionally, at least part of the door frame may be
movable relative to the chamber. For example, part of the
frame may be bolted to the chamber through shims. In this
way, as the door wears it can be moved closer to the chamber
to inhibit leaks. In another option, the side of the frame may
have a channel to release leaking wet fraction from the side
of the door.

BRIEF DESCRIPTION OF THE FIGURES

[0010] FIG. 1 is a reproduction of drawing sheet 2 of 7
from International Publication Number WO 2010/097177
with leaking wet fraction added.

[0011] FIG. 2 shows a schematic cross-section in elevation
view of a press while pressing solid waste.

[0012] FIG. 3 shows a schematic cross-section in eleva-
tion view of the press of FIG. 1 while ejecting retained
waste.

[0013] FIG. 4 shows a top view of the press of FIGS. 2 and
3.

DETAILED DESCRIPTION
[0014] Solid waste may be, for example, municipal solid

waste (MSW), source-separated organics (SSO), industrial,
commercial and or institutional waste (ICI), or a mixture of
one or more of these or other wastes. Optionally, the waste
may be pre-processed to some extent, for example to open
bags, to roughly homogenize the waste or to remove very
large pieces of waste, metals, or other recyclables.
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[0015] The waste is then further processed in a press. The
press compresses the waste in a chamber. An organic frac-
tion of the waste, alternatively called the wet fraction, is
squeezed through perforations in at least one wall of the
chamber. The perforations may be, for example, 4 to 8 mm
diameter circular holes. Retained waste, optionally called a
dry fraction or non-organic fraction, is initially retained in
the chamber. The retained waste is ejected from the chamber
after opening a door of the chamber. Presses that treat
municipal solid waste (MSW) preferably operate at high
pressures, for example 180 to 220 bar. Presses that operate
at lower pressures, for example in a range of about 50 to 150
bar, may be preferred for SSO and ICI waste having high
water content.

[0016] The pressed organic waste is typically a viscous
paste or slurry with a 20-35 wt % solids content, for example
20-25% when pressing wet commercial waste and 30-35%
when pressing residential MSW. The pressed organic waste
typically has a 85-95% volatile solids to total solids ratio.
The non-volatile solids include floatables (for example small
pieces of plastic foil or paper) and grit. The pressed organic
waste can be treated further, for example a wet or dry
anaerobic digester, or converted into compost or other
biosolids.

[0017] The inventors have observed that solid waste
presses suffer from a variety of practical problems. For
example, since the press operates under very high pressure,
small leaks past the moving parts are almost inevitable, or at
least would be excessively costly to avoid. The solid waste
also contains minor amounts of grit such as sand or broken
glass. When grit is entrained in waste pressurized in the
press, the waste becomes highly abrasive. Moving parts, and
surfaces exposed to moving parts, therefore wear down over
time. Finally, separating the waste under substantial pres-
sures creates relatively wet and dry fractions, but the wet
fraction is not like the wet fractions produced by conven-
tional separation techniques. In particular, the wet fraction
has very high solids content, flows only when pressurized,
and dries to a very hard, sometimes adhesive, solid. Over
time, leaks and solid deposits can develop in a press and
moving parts or bearing surfaces can wear out. When the
leaks or wear become excessive, the pressing operation has
to stop for cleaning or to replace worn out components.

[0018] For example, FIG. 1 shows a press described in
International Publication Number WO 2010/097177,
Machine for Processing the Organic Fraction of Urban Solid
Waste, which is incorporated by reference. In this device, a
pressing member 40 compresses waste in a perforated
rectilinear tube 30, which provides a pressing chamber. A
door (shutting means 49) moves downwards to close the end
of tube 30 while the waste is being compressed. A liquid
fraction of the waste is squeezed out though the perforations
in tube 30. The door then moves upwards, which allows
pressing member 40 to eject the remaining solid fraction out
of the tube 30. During the compressing step (FIG. 5 of WO
2010/097177), some liquid fraction 32 (which was not part
of the original Figure) leaks out to the top of the door 49.
When the door is lifted in preparation for the ejection step
(FIG. 6 of WO 2010/097177), the leaked liquid fraction 32
(which was not part of the original Figure) spills over. The
amount of liquid fraction 32 that leaks out with each
pressing is exaggerated in FIG. 1, but a significant amount
leaks out over many pressing cycles. The right side face of
the door 49 also wears down over time as the door slides up
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and down against the tube 30 with a film of abrasive liquid
fraction 32 between these parts. The leaking increases as the
door 49 wears. Given the high pressure in the press, even 1
mm of wear causes unacceptable leaking and so the machine
has to be periodically stopped and dismantled to repair or
replace the door 49 or tube 30.

[0019] A new press, described in detail further below, has
a dry fraction exit door with two parts, an extrusion section
and an expulsion section. The expulsion section is preferably
located above the extrusion section. The door slides in a
frame attached to a chamber of the press. During the waste
compressing step, waste in a chamber is compressed against
the extrusion section of the door. The door is preferably
porous to allow a wet fraction of the waste to flow out of the
chamber through holes in a face of the door. Optionally,
however, the extrusion section of the door may be solid with
pores provided only in walls of the chamber. In either case,
wet fraction leaves the chamber.

[0020] Wet fraction that leaks upwards past to the extru-
sion section of the door collects in the expulsion section of
the door. A portion of the frame extending outwards from the
chamber prevents the leaked wet fraction from spilling out
of the expulsion section.

[0021] Once the waste has been compressed, a dry fraction
remaining in the chamber is expelled. The door slides to
place the expulsion section of the door against the chamber.
A ram then pushes the dry faction out of the chamber
through an opening in the expulsion section of the door. As
the ram passes through the expulsion section of the door, it
scrapes leaked wet fraction out of the door.

[0022] Optionally, the frame of the door can be attached to
the cylinder with adjustable fasteners such as bolts. The face
of the door that slides against the chamber is fitted with a
removable wear plate. When leakage starts, it is possible to
pull the door frame closer to the chamber, for example by
removing shims or adjusting the bolts. Eventually, after all
available adjustment room has been used up, the wear plate
on the door can be replaced and the frame can be moved
back to its initial position.

[0023] In another option, the sides of the door frame have
pressure release sections. These sections allow wet fraction
to leak out from the side of the door rather than travel to the
greased surfaces at the back of the door.

[0024] Referring to FIG. 2, a press 10 has a chamber 12.
In a cross-section perpendicular to FIG. 1, the chamber 12
may be round, square, rectangular or another shape. The
chamber 12 has a feed opening 16 to allow solid waste 18
to be loaded into the chamber.

[0025] A ram 14, alternatively called a piston, cylinder
(when the chamber 12 is round) or actuator, has a cross
sectional shape like that of the chamber 12 and moves back
and forth in the chamber 12. The ram 14 is typically moved
by way of a hydraulic piston (not shown) but mechanical,
electrical or other mechanisms might also be used. When the
front of the ram 14 is retracted to position A, solid waste can
be loaded into the chamber 12 ahead of the ram 14. When
the front of the ram 14 advances to position B, as shown in
FIG. 2, the solid waste 18 is compressed.

[0026] The press 10 has a door 20 fitted to an opening of
the chamber 12. The door 20 can be opened to expose the
opening in the chamber 12 or closed to generally cover the
opening in the chamber 12. In the example shown, the door
20 is at the end of the chamber 12 opposite the feed opening



US 2019/0054712 Al

16 and in line with the motion of ram 14. The door 20 has
two major sections, an extrusion section 22 and an expulsion
section 24.

[0027] The door 20 is held against the chamber 12 by a
frame 26 attached to the chamber 12. The frame 26 defines
a vertical passage. A door actuator 28 can slide the door 20
upwards and downwards in the frame 26 relative to the
chamber 12. In particular, either the extrusion section 22 or
the expulsion section 24 can be placed at the opening of the
chamber 12. In the example shown, the expulsion section 24
is above the extrusion section 22 and the door actuator 28
moves the door 20 up and down. The frame 26 includes
upper and lower sections shown in FIG. 2 extending above
and below the opening of the chamber 12. These upper and
lower sections have four sides and form rectangular chan-
nels essentially matching the size and shape of a horizontal
cross section of the door 20. Vertical side plates 21 on either
side of the opening of the chamber 12 (not visible in FIG. 2,
see FIG. 4) connect the upper and lower sections of the 26.
These vertical side plates 21 fit closely against the side of the
door 20.

[0028] In the position shown in FIG. 2, the door 20 is at
a raised position D. The extrusion section 22 covers an
opening in the chamber 12 and the ram 14 is advancing
towards position B to compress the organic waste 18. The
extrusion section 22 optionally has a porous plate 30 and
channel 34. The openings in the porous plate are typically
cylindrical holes about 4 mm to 8 mm in diameter. In the
example shown, a wet fraction 32 of the waste is squeezed
through the porous plate 30 and falls downwards through a
channel 34 in the door 20. In other options, some or all of
wet fraction 32 can be squeezed through perforations in one
or more walls of the chamber 12, and the porous plate 30 and
channel 34 could be replaced with a solid (non-porous)
structure. The wet fraction 32 may be collected, for example,
in a wet fraction hopper 36 under the door 20. The ram 14
will stop when it reaches position B. The wet fraction 32 will
stop flowing through the porous plate 30 soon after the ram
reaches position B and a dry fraction 40 will be left in the
chamber 12.

[0029] In the position shown in FIG. 3, the door 20 has
been moved to lowered position E. The expulsion section 24
is now in line with the opening in the chamber 12. Ram 14
has advanced to position C and pushed the dry fraction 40
through the expulsion section 24 and out of the press 10. The
dry fraction may be collected in a dry fraction hopper 38. In
this example, the ram 14 that compresses the solid waste 18
moves in line with the expulsion section 24 and can be used
to expel the dry fraction 40. Alternatively, the door 20 could
be at a side of the chamber 12 and a second ram could be
used to expel the dry fraction 40. The dry fraction 40 may
form a cohesive block as shown or it might break apart into
pieces as it is expelled from the press 10.

[0030] Referring to FIG. 2, compressing solid waste 18
can cause a small amount of wet fraction 32 to leak past
frame 26 and collect in the expulsion section 24. Referring
to FIG. 2, when the ram 14 expels dry fraction 40 through
the expulsion section 24 it also scrapes the leaked wet
fraction 32 out of the door 20. The leaked wet fraction 32
collects in dry fraction hopper 38, and is removed from the
process in a controlled manner with the dry fraction 40. The
amount of leaked wet fraction 32 is exaggerated in the
figures and does not materially affect the efficiency of
separation. The dry fraction 40 is not completely dry and
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already contains material like the leaked wet fraction 32
between larger particles in the dry fraction 40.

[0031] It is preferable for the expulsion section 24 to
define an opening that is only slightly larger than the outside
of the ram 14, at least at the bottom of the ram 14 but
preferably all around the ram 14. Scraping the bottom of the
expulsion section 24 removes much of the leaked wet
fraction 32. However, because the wet fraction 32 is viscous
and sticky, more nearly complete removal of the leaked wet
fraction 32 is achieved by way of the door 20 scraping the
leaked wet fraction 32 downwards out the of the upper
section of the frame 26. Leaked wet fraction 32 collects on
the upper part of the expulsion section 24, which is then
scraped away by the ram 14. For this reason, it is preferable
for the opening in the expulsion section 24 to essentially
match the interior cross section of the chamber 12 and the
exterior cross section of the ram 14.

[0032] Some wet fraction 32 also leaks out at the bottom
of'the door 20. However, this leakage falls downwards away
from the press 10 and is less of a concern. In the case, as
shown, where wet fraction 32 flows through a porous part of
door 20, leaks below the door 20 merge with wet fraction
intended to flow through the door 20 and are collected in wet
fraction hopper 36.

[0033] FIG. 4 shows a top view of the press 10 empha-
sizing optional details of the frame 26. Two primary options
are shown, one on the left side of the press 10 (bottom of the
FIG. 4) and one on the right side of the press 10 (bottom of
FIG. 4). However, the features of these options could also be
combined.

[0034] The frame 26 may be made in two sections. One
section is attached, optionally permanently, to chamber 12.
The second section is attached to the first section by way of
an adjustable fastening system, such as bolts 42. Tightening
the nuts on bolts 42 draws the second section of the frame
26 closer to the chamber 12. Tightening the bolts compen-
sates for wear that reduces the thickness of the door 20.
Shims 44 can be placed between the two parts of the frame
26 when they are bolted together to provide more precise
control over the spacing of the frame 26 parts. As the door
20 wears down, thinner shims are inserted to allow the
second part of the frame to be pulled closer to the chamber
12.

[0035] The door 20 wears mostly on its front face, which
is the face that slides against chamber 12 as the door 20
moves up and down. This is because lubricating grease can
be injected between the back and at least parts of the sides
of the door and the frame 26. In contrast, the front of the
door slides over a film of abrasive wet fraction. The front
face of the door 20 optionally has a removable wear plate 46.
When the second part of the frame 26 has been moved as
close as possible to the chamber 12 and leakage is still
excessive, the old wear plate 46 is removed. A new wear
plate 46 is fitted to the door 20 and the second part of the
frame 26 is moved back away from the chamber 12.
[0036] On the left side of the press 10 shown in FIG. 4, the
frame 26 fits closely against the sides of the door 20 and
completely covers the side of the door 20. This generally
prevents wet fraction 32 from leaking past the sides of the
door 20, particularly if grease is placed between the sides
and back of the door 20 and the frame 26. This is satisfactory
for most presses.

[0037] Inextremely high-pressure presses, a small amount
of' wet fraction may leak past the sides of the door 20. Rather



US 2019/0054712 Al

then trying to prevent this leakage, the option shown on the
right side of the press in FIG. 4 provides a pressure release
channel 48 in the side of the frame 26. The position of the
pressure release channel 48 shown is optional, and the
channel 48 could instead be, for example, adjacent the back
of the door 20 rather than the front of the door 20. A seal 50
separates the pressure release channel 48 from the greased
parts of the frame 26. In particular, the seal 50 protects a part
of the frame 26 that supports the back of the door 20 against
the force of the ram 14 when waste is compressed. Option-
ally, a scraper 52 can be added to the door 20. The scraper
52 is shown in dashed lines in FIG. 4 because it is part of the
expulsion section 24 rather than the extrusion section 22
shown in FIG. 4. When the door moves downwards, the
scraper 52 removes leaked wet fraction from the pressure
release channel 48.

[0038] In the press 10 described above the door is located
in line with a ram that both compresses the solid waste and
expels the non-organic fraction. In an alternative embodi-
ment, a ram that compresses the solid waste may move
perpendicular to the door and a second ram in line with the
door may be used to expel the non-organic fraction.

1. A press comprising,

a chamber, the chamber having an opening; and,

a door fitted to the opening, the door having an extrusion

section and an expulsion section.

2. The press of claim 1 wherein the expulsion section
defines a passage that is generally the same and shape as the
opening of the chamber.

3. The press of claim 1 wherein the expulsion section is
above the extrusion section.
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4. The press of claim 1 wherein the extrusion section
comprises openings for a wet fraction of waste to pass
through the door.

5. The press of claim 1 wherein the door is slidable within
a frame and at least part of the door frame is movable
relative to the chamber.

6. The press of claim 1 wherein the door is slidable within
a frame and the side of the frame has a pressure release
channel.

7. A method of pressing waste comprising,

moving a ram in a chamber while an opening in the

chamber is covered by a door;

lowering the door; and,

expelling waste from the chamber.

8. The method of claim 7 wherein the door slides in a
frame forming a vertical passage.

9. The method of claim 1 wherein waste is expelled
through an opening in an upper section of the door.

10. The method of claim 9 comprising scraping the upper
section of the door with the ram.

11. The method of claim 7 comprising pressing a liquid
fraction of waste through a lower section of the door.

12. The method of claim 7 further comprising a step of
moving at least part of the door frame towards the chamber
from time to time.

13. The method of claim 7 further comprising scraping a
channel in a side of the frame with a scraper attached to an
upper section of the door.
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