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DESCRIPTION

“Method and device designed for the treatment of waste’

Technicai fieid of the invention

The invention refers to a waste treatment method, particularly for the
treatment of urban solid waste, wherein the waste to be treated is subject to
overpressure and overtemperature conditions for a given period, sufficient for the
sterilisation and transformation thereof into useable subproducts, as well as a device
to perform said method.

Background of the invention
Currently, there are different methods designed for the treatment of urban

solid waste or household refuse, as well as equipment that is especially adapted so
as to perform said methods, the purpose whereof is making the waste suitable to
facilitate the subsequent separation and recovery thereof by means of recycling
and/or energy utilisation circuits.

In the field of the art, a well-known practise is the so-called waste sanitation,
wherein the waste is sterilised and partially desiccated, and wherein the organic
fraction of the waste is converted into an energetically useable homogenised
subproduct. To this end, the waste is exposed to a water vapour bath, at high
temperature, for a predetermined period of time, while being mechanically agitated
with the purpose, amongst others, of extracting the liquids contained in the waste by
means of an especially adapted drainage and extraction system. Normally, the
waste treatment is performed in a hermetically sealed container, such as a pressure
tank or autoclave, wherein the waste is agitated and subject to the vapour bath.

Unlike autoclaves used to sterilise food, reuseable medical utensils or
containers, wherein the objects to be sterilised must be immobilised, in autoclaves
designed for waste treatment it is essential, as explained above, that the waste
introduced into the autoclave be mechanically mixed and agitated inside, which, in
addition to causing the release of the liquids contained therein, ensures contact of
all the waste with the water vapour inside the autoclave, as well as the formation of
organic fibre conglomerates as energetically useable subproducts.

On the other hand, the above-mentioned autoclaves are only adapted to
drain the condensed vapour, unlike the autoclaves used for the treatment of urban
solid waste, wherein it is necessary to extract from the interior of the autoclave the
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liquids released by the waste, some of which require a subsequent cleaning
treatment, in addition to the vapour condensed inside the autoclave.

Another big difference is that the great amount of waste generated in large
population centres makes it necessary to increase the dimensions of the autoclaves
designed for waste treatment, since the treatment facilities must have sufficient
capacity to simultaneously treat a high volume of waste.

For all these reasons, the configuration and technical characteristics of the
autoclaves and similar devices designed to treat urban solid waste are very different
from those autoclaves used in the food or health sectors.

In the first place, in order to subject the waste to constant agitation during
treatment in the interior of the autoclaves, the latter are conventionally formed by
large, rotating, cylindrical containers or pressure tanks, which are capable of rotating
around their longitudinal axis. This solution entails the use of suitable materials
capable of resisting the mechanical stresses and oscillations whereto the containers
are subject due to their rotational character, and, simultaneously, of resisting the
high pressures and temperatures in the interior of the containers. Similarly, the
containers’ interior walls must resist the mechanical aggressions whereto they are
subject as a result of the fact that, upon being agitated, the solid waste constantly
hits and rubs the containers’ interior walls, as well as the chemical aggressions
caused by the liquids released from the solid waste during the treatment thereof,
some of which are corrosive.

As examples of containers such as the ones described above, we cite
documents US 5427650 and WO 03025101, which are representative of the state of
the art.

Document US 5427650 describes a waste treatment method and a container
or pressure tank designed to perform said method. This container is cylindrical and
rotating, and is equipped, on one end, with an opening designed for the introduction
and extraction of the waste to be treated, and, on the opposite end, with a
passageway for the introduction of water vapour into the container. The vapour
condensed in the interior of the container is extracted through the same
passageway wherethrough the vapour is introduced and is suctioned when the
interior of the container is subject to overpressure.

Document WO 03025101 describes a waste treatment method in a
hermetically sealed container, wherein the waste material is treated with a vapour
source at a temperature of at least 130°C and a pressure above 2 barg (measured
bar), for at least 20 minutes, whilst subjecting the container to rotation and mixing
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the waste material by means of helicoidal blades located, to this end, on the
container’s interior walls. Said container is equipped, on one end, with an opening
designed for the introduction and extraction of the waste, and, on the opposite end,
with a passageway for the entry of the water vapour. Unlike the container described
in document US 5427650, this rotating container is equipped with an independent
passageway for the exit of the condensates and the liquids released by the waste,
also located on the end opposite the end equipped with the opening for the
introduction and extraction of the waste. The container’s longitudinal axis is slightly
tilted with respect to the horizontal whilst the waste is being treated in the interior; for
this reason, the liquids released during treatment are accumulated in the area of the
container equipped with the passageway designed for exit of the liquids. In order to
prevent plugging of the extraction passageway, the container is internally equipped
with a filtering device which allows for passage of the liquids towards the exit
passageway, but prevents the passage of waste.

In addition to the above-mentioned disadvantages, related to the mechanical
stresses and the internal wear whereto these rotating containers are subject, the
containers described in the cited documents exhibit other disadvantages. In the first
place, rotation of the container around its axis complicates communications between
the interior and the exterior of the container, particularly in relation to the
passageways designed for entry of the water vapour and exit of the liquids, if one
desires to prevent altering the pressure and temperature conditions in the interior of
the container and hindering the rotational movement whereto the latter is subject.
For this purpose, in the embodiments described in documents US 5427650 and WO
03025101, the containers are equipped, on the closed end, with rotating sealed
joints located on the longitudinal axis which allow the conduits that communicate the
container with the exterior to remain fixed whilst the container rotates around the
axis. This solution makes it possible to extract the liquids and condensates from the
interior of the container without interrupting the rotation of the latter, but greatly
increases the cost of manufacturing the containers, introduces components which
require high maintenance, such as the rotating sealed joint, and limits the location of
said passageways to a very specific area of the containers’ closed end, thereby
preventing, for example, good dispersion of the vapour introduced into the
containers.

In the second place, the extraction of liquids from the interior of the
containers is not very efficient and, therefore, the waste contains a high level of
humidity once treatment in the interior of the containers is finished. Furthermore,
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another disadvantage lies in the filters which are necessary to allow for passage of
the liquids and condensates and to retain the solid waste, since these filters usually
require high maintenance and it is common to have to replace them with new filters
in short periods of time, which entails interrupting the operation of the facilities.

For these reasons, it would be desirable to have available a waste treatment
method, particularly for the treatment of urban solid waste, which might improve the
extraction of liquids from inside the treated waste, improving the drying of said
waste, as well as a device designed to perform said method, of the type comprising
a sealed container or pressure tank, which makes it possible to significantly reduce
the current manufacturing costs and maintenance costs of these types of devices,
and allows to improve the distribution of water vapour in the interior of the container,
as well as the extraction of liquids from the interior during treatment of the waste.

Description of the invention

The waste treatment method, which is the first object of this invention, is
essentially characterised in that it comprises the following steps: introducing the
waste to be treated inside a tubular body the lateral walls whereof are equipped with
multiple perforations; and subjecting the assembly formed by the tubular body and

the waste introduced therein to a gas working environment at a pressure above 4
bar and a temperature between 115°C and 200°C, for at least 15 minutes, and
simultaneously rotating the tubular body around its longitudinal axis in order to
mechanically agitate the introduced waste, with the liquids released from the waste
flowing to the exterior of the tubular body through the perforations in the lateral
walls.

According to another characteristic of the method, in order to subject the
assembly formed by the tubular body and the waste introduced therein to the above-
mentioned working environment, the method comprises, subsequent to the
introduction of the waste into said tubular body, enclosing the tubular body in a
sealed working enclosure and injecting gas at a temperature between 115°C and
200°C into the container until a pressure above 4 bar is reached.

Preferably, the gas injected into the working enclosure is directed against the
tubular body by diffuser devices placed facing one another and regularly distributed
along the length of the tubular body.

According to one embodiment, the injected gas is water vapour.

According to another characteristic of the method, the latter comprises, after
subjecting the assembly formed by the tubular body and the waste introduced
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therein to the above-mentioned working environment, gradually reducing the
pressure of the gas working environment until the initial atmospheric pressure is
reached, by extracting said gas from the working enclosure and, simuitaneously,
cooling and drying the waste introduced into the tubular body by injecting a drying
gas into the working enclosure, which reaches the waste through the perforations in
the lateral walls of said tubular body.

Preferably, the drying gas injected into the working enclosure is directed
against the tubular body by diffuser devices placed facing one another and regularly
distributed along the length of the tubular body.

According to one embodiment, the injected drying gas is dry air.

According to another characteristic of the method, during the simultaneous
operations of reducing the pressure of the gas working environment and cooling and
drying the waste, the tubular body rotates around its longitudinal axis.

According to another characteristic of the method, the liquids which flow to
the exterior of the tubular body through the perforations in the lateral walls thereof
and the water vapour condensed in the interior of the working enclosure are
collected by the back wall of the above-mentioned working enclosure, and the
method comprises extracting said collected liquids from the working enclosure in a
controlled manner, thereby reducing the level of humidity inside said working
enclosure and, as a result, the level of humidity of the waste.

The waste treatment device, particularly designed for the treatment of urban
solid waste, which is also an object of this invention, comprises a pressure tank
equipped with an inlet opening for the introduction and extraction of waste into and
out of the tank, at least one inlet for a gas, such as water vapour or air, and at least
one outlet for the condensates, the liquids released by the waste during treatment
and the gas itself.

In essence, the device is characterised in that the pressure tank is fixed and
that the device additionally comprises a rotating cylindrical tubular body, open on
one end and closed on the opposite end by means of a lid, which is placed in the
interior of the pressure tank and is designed to contain the waste introduced into the
tank and to mechanically agitate it upon rotating the tubular body around its
longitudinal axis; the lateral walls of the tubular body are equipped with multiple
perforations wherethrough the gas may penetrate into the tubular body and the
liquids may flow towards the exterior thereof, being collected by the pressure tank.

These characteristics prevent direct contact of the waste with the inner
surfaces of the tank walls and the need to apply a rotational movement to the
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above-mentioned pressure tank, which is a large, heavy structure.

According to another characteristic of the invention, the pressure tank
comprises a main cylindrical tubular portion, closed on the rear end by an outer lid,
and the tubular body is placed coaxially with respect to said main portion and,
through the use of sliding means, leans against the inner surfaces of the pressure
tank walls, an intermediate chamber being formed between the main portion of the
pressure tank and the tubular body.

According to another characteristic of the invention, the lid of the tubular
body is placed facing the outer lid of the main portion of the pressure tank and is
joined to a driving axis which crosses the above-mentioned outer lid of the main
portion of the pressure tank through a sealed joint and is coupled to an engine
located on the exterior of said pressure tank.

Another aspect worth highlighting in the device described in the invention is
that the pressure tank comprises a hollow, tubular front portion, with an increasing
cross-section, joined without interruption to the open end of the main portion on the
end with the largest cross-section, the inlet opening of the pressure tank being
located on the end with the smallest cross-section, with a detachable gate that may
be hermetically coupled to the above-mentioned opening.

According to another characteristic of the device of the invention, the tubular
body practically covers the entire main body of the pressure tank, and the open end
of the above-mentioned tubular body protrudes from the snout of the inlet opening of
said pressure tank.

Another characteristic of the device of the invention consists of the fact that
the tubular body is internally equipped with a series of longitudinal blades and/or
helicoidal blades that protrude from the inner surface of the lateral wall of the above-
mentioned tubular body, which are designed to stir and to longitudinally displace,
respectively, the waste introduced into said tubular body upon rotation, in one
direction or another, of the tubular body around its longitudinal axis.

According to one embodiment, the gas inlets are placed on the upper part of
the lateral wall of the main cylindrical portion of the pressure tank.

According to another characteristic, the gas inlets are connected to at least
one conduit which extends longitudinally in the interior of the pressure tank, along
the intermediate chamber, said conduits being equipped with a series of diffuser
devices wherethrough the gas is expelled inside the pressure tank.

According to a variant of the invention, the main cylindrical portion of the
pressure tank is tilted with respect to the horizontal, in order to allow for the
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channelling and conduction of the liquid collected by the pressure tank towards the
lowermost part of the above-mentioned pressure tank, and the outlet thereof is
placed on this lowermost part, being equipped with a valve element for the
controlled extraction of the liquids accumulated in said lowermost part to the exterior
of the pressure tank.

According to a particularly interesting embodiment, the tubular body
comprises a frame covered by plates that are joined to one another through joining
means, said frame being preferably composed of rings that are transversely placed
with respect to its longitudinal axis and separated by a certain distance, joined to
one another by means of longitudinal rods.

According to another characteristic of the invention, the pressure tank is
made of carbon steel and the pressure tank walls comprise, on the inner face, a
primer layer designed to protect them against the corrosive elements which the
waste introduced therein may contain, as well as against the constant humid
environment whereto they will be exposed, of the aluzinc type or similar.

According to another characteristic of the invention, the pressure tank walls
comprise, on the outer face, a thermal insulation coating, which preferably
comprises an inner layer made of thermal insulation material, such as rock wool or
similar, and an embellishing outer layer made of stainless steel.

According to another characteristic of the device of the invention, the inlet
opening of the pressure tank comprises support means which are adapted so as to
receive, at least partially, the contents of a conveyor belt capable of being
introduced through the same opening in order to pour the waste into the pressure
tank.

Brief description of the drawings
The sheet of drawings included herein represents an embodiment example,

not limited thereto, of the waste treatment device which is the object of this

invention. In said drawings:

Fig.1 is a perspective side view of the waste treatment device;

Fig. 2 is another perspective view, partially sectioned, of the waste treatment
device in Fig. 1; and

Fig. 3 is a schematic gross-section view of the waste treatment device in Fig. 1.

Detailed description of the drawings
Device 1 represented in Figs. 1 to 3 is designed for the treatment of waste 17
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and, more specifically, for the treatment of urban solid waste. Said device 1
comprises a pressure tank 2, which acts as a sealed working enclosure, equipped
on one end with an opening 3 that is adapted for the introduction and extraction of
waste 17 from the interior, and a gate 30 that is coupled, in a detachable and sealed
manner, to said opening 3. In addition, device 1 is equipped with two inlets 4 for a
gas, such as water vapour 23 at high temperature or air, preferably dry, depending
on the needs at each time, which in turn depend on the stage of the process being
performed, as well as an outlet 5 for the condensates, the liquids 25 released by
waste 17 during the treatment thereof and the same gas introduced through the
above-mentioned inlets 4. Evidently, depending on the length of pressure tank 2, the
number of inlets 4 and the distribution thereof may vary, as explained more
thoroughly further below.

Fig. 1 shows that pressure tank 2 comprises, in turn, a long main portion 8,
which is tubular and cylindrical, one of the ends whereof is closed by an outer lid 9.

According to the represented variant, like the pressure tanks described in the
state of the art, longitudinal axis 19 of pressure tank 2 is preferably placed slightly
tilted with respect to the horizontal, by approximately 1°. However, unlike said well-
known pressure tanks, pressure tank 2 of the invention is designed to remain fixed,
joined to the floor whereon it rests, whilst the waste is being treated. Consequently,
pressure tank 2 of the invention is not especially adapted to bear the mechanical
stresses which are produced, for example, upon rotating the tank around its
longitudinal axis 19. For this reason, the material used in its construction and, in
particular, the material that makes up the tank’s inner surface, is different from the
materials used in the construction of the already-known rotating tanks, and the
thickness of the walls of tank 2 may even be smaller than that of the rotating tanks
described in the state of the art.

Device 1 comprises, as shown in Figs. 2 and 3, a rotating, cylindrical tubular
body 6, designed to contain the waste introduced into pressure tank 2, which is
placed in the interior of said pressure tank 2 coaxially with respect to its main portion
8. Said tubular body 6 is open on front end 6c and is closed on the opposite, rear
end by means of a lid 6a. In said Figs. 2 and 3, one may also observe that the
lateral walls 6b of the above-mentioned tubular body 6 are equipped with multiple
perforations 7.

In the sectioned representation shown in Fig. 2, one may observe that
tubular body 6 practically covers the entire main body 8 of pressure tank 2, and that
open end 6¢ of the above-mentioned tubular body 6 protrudes from the snout of
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opening 3 of said pressure tank 2, thus facilitating the introduction of the waste to be
treated therein and preventing the falling of waste particles into the cavity located
between the tubular body and the tank during the subsequent extraction of said
waste.

By using sliding means, which are not represented, tubular body 6 leans
against inner surface 18 of the walls of main portion 8 of pressure tank 2. In a
preferred embodiment, said sliding means consist of roller elements located on the
inner surface of the lateral wall of main portion 8 of pressure tank 2, against which
the above-mentioned tubular body 6 leans. This makes it possible for tubular body 6
to be mounted in the interior of pressure tank 2 in such a way that it may rotate
around its longitudinal axis and is incapable of moving in the above-mentioned
longitudinal direction, with an intermediate chamber 10 being formed between the
inner surface of the lateral wall of main portion 8 of pressure tank 2 and lateral wall
6b of tubular body 6 (see Fig. 3).

It is expected that tubular body 6 may be driven from the exterior by means
of a driving axis 20, which transmits a rotational movement, in one direction or
another, as desired, to tubular body 6. To this end, lid 6a of tubular body 6, which is
placed facing outer lid 9 of main portion 8 of pressure tank 2, is joined to the above-
mentioned driving axis 20, which crosses the above-mentioned outer lid 9 of main
portion 8 of pressure tank 2 through a sealed joint 22 (see Fig. 1). Although it is not
represented, it is understood that driving axis 20 is designed to be coupled to an
engine located on the exterior of said pressure tank 2, which transmits the rotational
movement to the above-mentioned driving axis 20.

As mentioned above, tubular body 6 is designed to contain all the waste
introduced into pressure tank 2. In order to prevent the waste introduced into
pressure tank 2 through its opening 3 from becoming lodged in an undesirable
manner in intermediate chamber 10, the distance separating pressure tank 2 from
tubular body 6 in the area of opening 3 is significantly reduced. For this purpose, the
open end of main portion 8 is joined without interruption to a hollow tubular front
portion 13, which has a decreasing cross-section in the direction of the snout of
open end 6¢ of the tubular body, with opening 3 of pressure tank 2 being located on
the end with the smallest cross-section. Therefore, in the area of the above-
mentioned opening 3, the cross-section of pressure tank 2 is fitted to the cross-
section of tubular body 6 in such a way that it prevents the introduction of waste
between them but, at the same time, allows for relative movement between them,
specifically, the rotational movement of tubular body 6.
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Figs. 2 and 3 also show that tubular body 6 is internally equipped with a
series of longitudinal blades 15 and helicoidal blades 16 which protrude from the
inner surface of lateral wall 6b of the above-mentioned tubular body 6. Said blades
15 and 16 are designed to stir and to longitudinally displace, respectively, the waste
17 that has been introduced into and is contained in said tubular body 6, when the
latter rotates around its axis during treatment of the waste. In a well-known manner,
in order to facilitate the introduction of waste 17 into device 1 and, specifically, into
tubular body 6, the above-mentioned tubular body 6 is made to rotate in the forward
direction of helicoidal blades 16, which push_waste 17 towards the end located
opposite opening 3, whilst waste 17 is deposited in the area close to the snout of
open end 6c of tubular body 6. Similarly, in order to facilitate the discharge of the
waste once the treatment is finished, tubular body 6 is made to rotate, now in the
opposite direction, causing helicoidal blades 16 to push waste 17 towards opening 3
of pressure tank 2.

Pressure tank 2 is equipped with two inlets 4 designed to allow for the
introduction of water vapour or air under pressure into the tank. Said inlets 4 are
placed equidistant from the ends of main body 8 of pressure tank 2, on the upper
part of said main body. In turn, outlet 5 for the liquids and the gas introduced into
pressure tank 2 is placed on the lowermost part 14 of the closed end of main body
8, close to outer lid 9.

As regards intermediate chamber 10, it is shown in Fig. 3, which
schematically represents a cross-section of device 1 of the invention. In said Fig. 3,
in order to better show the construction details of device 1, the separation distance
between lateral wall 6b of tubular body 6 and the inner surface of the lateral wall of
pressure tank 2, which determines the width of intermediate chamber 10, is shown
with exaggerated dimensions.

Said Fig. 3 also shows that a conduit 11 extends longitudinally along said
intermediate chamber 10, which is connected to inlets 4 for gas, vapour and/or air,
depending on the needs, and equipped with a series of diffuser devices 12
wherethrough the gas introduced into pressure tank 2 is expelled. The gas expelled
by diffuser devices 12, which are regularly distributed along the length of main body
8 of pressure tank 2, is directed against the outer face of lateral wall 6b of tubular
body 6, reaching the waste 17 that is deposited therein through the perforations 7
provided in the above-mentioned lateral wall 6b of the tubular body.

The above-mentioned perforations 7 also allow for the liquids 25 released by
waste 17, which are contained in tubular body 6, to flow towards the exterior of the
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above-mentioned tubular body 6, being collected and driven through pressure tank 2
towards the outlet 5 that is located on the lowermost part of pressure tank 2.

The walls of pressure tank 2 comprise, on inner face 18, particularly on the
lowermost half of main portion 8 of pressure tank 2, a primer layer 36, preferably of
the aluzinc type or similar, designed to protect them against the corrosive elements
which the waste 17 introduced therein may contain, as well as against the constant
humid environment whereto they will be exposed.

According to a particularly interesting construction variant, tubular body 6
comprises a supporting frame, made up of a series of rings 34, placed transversely
with respect to longitudinal axis 19 of the tubular body and separated by a certain
distance, joined to one another by longitudinal rods 35, which is covered by a series
of perforated plates, preferably made of stainless steel. Rings 34 of tubular body 6
are designed to lean against the roller elements placed on the inner surface of the
lateral wall of tank 2, and may be shaped as guides, such that their cross-section
essentially exhibits a “U” shape, wherein the above-mentioned roller elements are
fitted, thus preventing the displacement of tubular body 6 in the longitudinal
direction.

In order to prevent unnecessary heat loss in the interior of pressure tank 2,
the walls of main portion 8 and of front portion 13 of pressure tank 2, which are
made of carbon steel, are coated with a layer of thermal insulation material 28, such
as rock wool or similar, coated with an embellishing outer layer 29, preferably made
of stainless steel.

The characteristics of the device 1 represented in Figs. 1 to 3 make it
particularly suitable for the treatment of urban solid waste 17, which is also an object
of the invention.

This method comprises a preliminary stage designed to control and prepare
the waste that has been collected and temporarily stored in appropriately prepared
facilities. In this preliminary stage, the waste is subject to visual control in order to
detect potentially hazardous elements which might affect the safety of the
subsequent treatment stages. Preferably, a gauge control is also performed on the
waste, in order to prevent the entry of exceedingly voluminous elements into device
1. Optionally, the waste may be subject to a grinding process by a mechanical
system.

The main stage in the process takes place in the interior of device 1, and
basically consists of the sanitation and drying of the waste 17 obtained during the
previous control and preparation stage. ‘
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In a first step, waste 17 is introduced, at atmospheric pressure, into tubular
body 6 of device 1. In order to achieve this, it is expected to use a telescopic
conveyor belt, the free end whereof is introduced into the above-mentioned
cylindrical body 6 through the snout of its open end 6¢, which transports waste 17
and deposits it inside tubular body 6. Whilst waste 17 is being deposited inside
tubular body 6, the latter is made to rotate at constant velocity in order that helicoidal
blades 16 may push the waste towards the closed end of tubular body 6.

In order to prevent a potential vertical displacement of the conveyor belt's
free end, which might damage tubular body 6, pressure tank 2 may be equipped, in
its opening 3, with supports designed to receive the content of the conveyor belt
whilst the loading of waste 17 is taking place.

In a subsequent step, pressure tank 2 is closed by means of gate 30, which
may be hermetically coupled to opening 3 of the pressure tank, and, whilst tubular
body 6 is made to rotate at constant velocity, water vapour 23 begins to be
introduced into the pressure tank through inlets 4 and will be appropriately
distributed in the interior by means of diffuser elements 12. This water vapour 23,
which is introduced at a temperature above 115° and below 200° will make it
possible to achieve the optimal temperature and pressure level inside pressure tank
2 in order to perform sanitation of the waste 17 contained therein.

The low-density plastics which make up most of the wrappers and rubbish
bags introduced into pressure tank 2 begin to retract, in such a way that the waste
contained therein is released without the need to subject said containers to a
previous tearing or grinding process. Furthermore, due to the constant movement
whereto waste 17 is subject in the interior of tubular body 6 as a result of the action
of longitudinal blades 15, said waste begins to release liquids 25, which flow to the
exterior of tubular body 6 through the perforations 7 provided in its lateral wall 6b.

Once the optimal pressure level and temperature are achieved in the interior
of pressure tank 2, they are kept constant for between 20 and 90 minutes,
depending on the type of waste under treatment, whilst tubular body 6 continues to
rotate around its axis. The pressure tank is equipped with a system designed to
measure the level of liquids 25 accumulated on the lowermost part 14 thereof, such
that, when the level exceeds a certain predetermined limit, they are extracted
through outlet 5, which is equipped with a drainage valve. The potential pressure
and temperature losses caused by the opening of the drainage valve, as well as by
the heat losses through the walls of pressure tank 2, are controlled by different
sensors provided on device 1, in a well-known manner, such that said losses are
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compensated by the introduction of more water vapour 23 into pressure tank 2.

During this stage, formation of the homogeneous mass of waste is
completed, whilst the level of humidity inside pressure tank 2 is reduced and
practically all the liquids contained in the waste and the condensed vapour are
eliminated.

Once the sanitation period is over, the subsequent step of depressurising
pressure tank 2 is performed. To this end, the entry of water vapour 23 is completely
interrupted without interrupting the rotational movement of tubular body 6. At the
same time, the drainage valve is fully opened in order that all the excess liquid
accumulated in the lowermost part 14 of pressure tank 2, as well as the existing
water vapour 23, may be extracted through outlet 5.

Once the pressure inside pressure tank 2 is practically equal to the
atmospheric pressure, hot dry air, or air at ambient temperature, is introduced into
the pressure tank through inlets 4. Said air is directed against tubular body 6
through diffuser means 12 and allows for the extraction of the vapour that still
remains in the interior of pressure tank 2. Moreover, the same air makes it possible
to cool and dry the waste contained in tubular body 6, reducing the level of humidity
even further, to less than 15%. In this way, the same pressure tank 2 is first used as
a device designed for sanitation of the waste and subsequently as a drying tunnel
for the treated waste.

The cooling of the waste described above and the extraction of all the water
vapour contained in pressure tank 2 is essential to prevent undesired vapour
emissions during the opening of pressure tank 2, as well as during the extraction of
the waste and the subsequent separation processes.

In order to extract waste 17, the rotational movement of tubular body 6 is first
stopped and, subsequently, gate 30 is removed, in order to access the interior of
pressure tank 2. Subsequently, tubular body 6 is made to rotate in the rotational
direction opposite that of the loading process of waste 17, causing the movement of
waste 17 towards opening 3 as a result of the thrust of helicoidal blades 16.
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CLAIMS

1.- Waste treatment method, particularly designed for the treatment of urban
solid waste (17), characterised in that it comprises the following steps:

a) introducing the waste to be treated into a tubular body (6) the lateral walls
whereof (6¢) are equipped with multiple perforations (7); and

b) subjecting the assembly formed by the tubular body and the waste
introduced therein to a gas working environment at a pressure above 4 bar
and a temperature between 115°C and 200°C, for at least 15 minutes, and,
simultaneously, rotating the tubular body around its longitudinal axis (19), in
order to mechanically agitate the introduced waste, with the liquids (25)
released by the waste flowing to the exterior of the tubular body through the
perforations in the lateral walls thereof.

2.- Method, as claimed in claim 1, characterised in that, in order to subject
the assembly formed by the tubular body (6) and the waste (17) introduced therein
to the above-mentioned working environment, the method comprises, subsequent to
the introduction of the waste into the above-mentioned tubular body, enclosing the
tubular body in a sealed working enclosure and injecting gas at a temperature
between 115°C and 200°C into said enclosure until a pressure above 4 bar is
reached.

3.- Method, as claimed in claim 2, characterised in that the gas injected into
the working enclosure is directed against the tubular body (6) by means of diffuser
devices (12) which are placed facing one another and regularly distributed along the
length of the tubular body.

4.- Method, as claimed in claims 2 or 3, characterised in that the injected gas
is water vapour (23).

5.- Method, as claimed in claim 2, characterised in that, after subjecting the
assembly formed by the tubular body (6) and the waste (17) introduced therein to
the above-mentioned working environment, it comprises the following operations:
gradually reducing the pressure of the gas working environment until it reaches the
initial atmospheric pressure, through the extraction of said gas from the working
enclosure, and, simultaneously, cooling and drying the waste (17) introduced into
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the tubular body through the injection of a drying gas into the working enclosure,
which reaches the waste through the perforations (7) in the lateral walls (6¢) of said
tubular body.

6.- Method, as claimed in claim 5, characterised in that the drying gas
injected into the working enclosure is directed against the tubular body (6) by means
of diffuser devices (12) which are placed facing one another and regularly
distributed along the length of the tubular body.

7.- Method, as claimed in claims 5 or 6, characterised in that the injected
drying gas is dry air.

8.- Method, as claimed in claim 5, characterised in that, whilst the
simultaneous operations of reducing the pressure of the gas working environment
and cooling and drying the waste (17) are being performed, the tubular body (6)
rotates around its longitudinal axis (19).

9.- Method, as claimed in claims 2 to 8, characterised in that the liquids (25)
which flow to the exterior of the tubular body (6) through the perforations (7) in the
lateral walls (6¢), as well as the water vapour condensed in the interior of the
working enclosure, are collected by the back wall of the above-mentioned working
enclosure, and in that the method comprises the step of extracting said collected
liquids from the working enclosure in a controlled manner, thereby reducing the level
of humidity inside said working enclosure, and, consequently, the level of humidity of
the waste.

10.- Device (1) designed for the treatment of waste (17), particularly for the
treatment of urban solid waste, which comprises a pressure tank (2) equipped with
at least one opening (3) for the introduction and extraction of the waste therefrom, at
least one inlet (4) for a gas, such as water vapour (23) or air, and at least one outlet
(5) for the condensates, the liquids (25) which the waste releases during the
treatment process and the gas itself, characterised in that said pressure tank is
fixed and in that the device comprises, in addition, a rotating cylindrical tubular body
(6), open on one end (6a), and closed on the opposite end by means of a lid (6b),
which is located in the interior of the pressure tank and is designed to contain the
waste introduced into the tank and to mechanically agitate it when the tubular body
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rotates around its longitudinal axis (19), the lateral walls (6c) of the tubular body
being equipped with multiple perforations (7) wherethrough the gas may penetrate
into the tubular body and the liquids may flow towards the exterior thereof, being
collected by the pressure tank.

11.- Device (1), as claimed in claim 10, characterised in that the pressure
tank (2) comprises a main cylindrical tubular portion (8), closed on the rear end by
an outer lid (9), and in that the tubular body (6) is placed coaxially with respect to
said main portion and, by using sliding means, leans against the inner surface of the
pressure tank walls, with an intermediate chamber (10) being formed between the
main portion of the pressure tank and the tubular body.

12.- Device (1), as claimed in claim 11, characterised in that the lid (6b) of
the tubular body (6) is placed facing the outer lid (9) of the main portion (8) of the
pressure tank (2) and is joined to a driving axis (20) which crosses the above-
mentioned outer lid of the main portion of the pressure tank through a sealed joint
(22) and is coupled to an engine located on the exterior of said pressure tank.

13.- Device (1), as claimed in any of claims 11 to 12, characterised in that
the pressure tank (2) comprises a hollow tubular front portion (13) with an increasing
cross-section, which is joined without interruption to the open end of the main
portion (8) on the end with the largest cross-section, the opening (3) of the pressure
tank being located on the end with the smallest cross-section, with a detachable
gate (30) that may be hermetically coupled to the above-mentioned opening.

14.- Device (1), as claimed in claims 11 to 13, characterised in that the
tubular body (6) practically covers the entire main body (8) of the pressure tank (2),
and by the fact the open end (6a) of the above-mentioned tubular body protrudes
from the snout of the inlet opening (3) of said pressure tank.

15.- Device (1), as claimed in claims 11 to 14, characterised in that the
tubular body (6) is internally equipped with a series of fongitudinal blades (15) and/or
helicoidal blades (16) which protrude from the inner surface of the lateral wall of the
above-mentioned tubular body and are designed to stir and to longitudinally
displace, respectively, the waste (17) introduced into said tubular body when the
tubular body rotates, in one direction or another, around its longitudinal axis (19).
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16.- Device (1), as claimed in claims 11 to 15, characterised in that the inlets
(4) for the gas are placed on the upper part of the lateral wall of the main cylindrical
portion (8) of the pressure tank (2).

17.- Device (1), as claimed in claim 16, characterised in that the inlets (4) for
the gas are connected to at least one corresponding conduit (11) which extends
longitudinally along the intermediate chamber (10) in the interior of the pressure tank
(2), said conduit being equipped with a series of diffuser devices (12) wherethrough
the gas is expelled inside the pressure tank.

18.- Device (1), as claimed in claims 13 to 17, characterised in that the main
cylindrical portion (8) of the pressure tank (2) is tilted with respect to the horizontal,
in order to allow for the channelling and conduction of the liquid (25) collected by the
pressure tank towards the lowermost part (14) of the above-mentioned pressure
tank, and in that the outlet (5) thereof is placed on this lowermost part, the outlet
being equipped with a valve element designed for the controlled extraction of the
liquids accumulated in said lowermost part to the exterior of the pressure tank.

19.- Device (1), as claimed in claims 10 to 18, characterised in that the
tubular body (6) comprises a frame, covered by perforated plates which are joined to
one another by joining means (26)

20.- Device (1), as claimed in claim 19, characterised in that the frame of the
tubular body (6) is composed of rings (34) which are transversely placed with
respect to its longitudinal axis (19) and separated by a certain distance, joined to
one another by means of longitudinal rods (35).

21.- Device (1), as claimed in claims 10 to 20, characterised in that the
pressure tank (2) is made of carbon steel and that the pressure tank walls comprise,
on the inner face (18), at least partially, a primer layer (36) designed to protect them
against the corrosive elements which the waste (17) introduced therein may contain,
as well as against the constant humid environment whereto they will be exposed.

22.- Device (1), as claimed in claim 21, characterised in that the protecting
primer layer (36) is of the aluzinc type or similar.
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23.- Device (1), as claimed in any of claims 10 to 22, characterised in that
the walls (8) of the pressure tank (2) comprise, on the outer face, a thermal
insulation coating (27).

5 24.- Device (1), as claimed in claim 23, characterised in that the coating (27)
comprises an inner layer (28), made of thermal insulation material such as rock wool
or similar, and an embellishing outer layer (29) made of stainless steel.

25.- Device (1) as claimed in any of claims 10 to 24, characterised in that the

10 opening (3) of the pressure tank (2) comprises supporting means (33), which are

adapted in order to receive, at least partially, the contents of a conveyor belt

introduced through the same opening in order to pour the waste (17) into the
pressure tank.

15
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