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DESCRIPTION

[0001] The present invention refers to a method for concentrating and/or stabilizing and/or
converting waste and/or products having an organic/inorganic matrix in a product that is
directly reusable, for example a fertilizer or a biomass. The present invention also refers to a
system for implementing said method.

[0002] The disposal of waste, for example sludges from treatment plants, having an organic
and/or inorganic matrix, the organic fraction of waste originating from cafeterias, restaurants or
supermarkets, waste from agri-food production or farming, constitutes a social/environmental
problem of deep concern to the public. Companies that invest considerable capital for waste
disposal are particularly sensitive to this problem.

[0003] The prospects are certainly not the best for firms, owing to the increased severity of the
regulations that will force all to increase the balance sheet items related to the costs foreseen
for waste management and disposal. There are currently numerous methods for converting
waste and they are constantly being developed further with the aim of constantly reducing the
costs, time and above all, the emission of pollutants associated with the waste disposal
process.

[0004] In fact, one of the most significant problems associated with waste disposal concerns
the emission of pollutants, especially environmental pollutants, as well as the bad odours
resulting from waste treatment.

[0005] Therefore, there is still a deep-felt need to develop a method that can improve waste
disposal in terms of time, costs and the pollution produced. The present invention resolves the
technical problems stated above with a method that concentrates, stabilizes and converts
waste and/or products having an organic/inorganic matrix, in a manner that is rapid, involves
low energy expenditure and without the emission of pollutants. For example, waste having an
organic matrix can be concentrated, stabilized and converted into a reusable material,
generally as a biomass or fertilizing substrate, e.g. as an amendment.

[0006] US2010/132210 A1 discloses a method for drying organic matter such as kitchen and
food wastes, comprising: dehydrating a sample in a mixing chamber under vacuum, for
example at a reduced pressure between 100 and 2 mb, while heating it with microwaves to
e.g. 80°C; and condensing the released vapour.

[0007] In particular, the Applicant has developed a method, which by permitting evaporation at
a low temperature (about 65°C) of the water contained in the waste and/or products having an
organic/inorganic matrix under high vacuum conditions and treating the latter with a source of
microwaves, makes it possible to obtain an end product that is directly reusable and
characterized by a markedly reduced volume compared to the initial volume of the material
treated, in a short time, with little energy being required and without releasing pollutants in the
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environment.

[0008] The present invention also discloses a plant system for performing this method and
comprising a low-cost heat source in terms of energy consumption; a reaction chamber that
receives the organic/inorganic matrix waste and/or products to be treated and that comprises a
jacket for heating the reaction chamber by means of the heat source, a source of microwaves
and a system for mixing and/or shredding the material to be treated; a vacuum system
connected to the reaction chamber and enabling high vacuum conditions to be realized inside
the reaction chamber; and a vapour condenser.

[0009] The method of the present invention advantageously affords a reduction in the volume
of the treated mass of waste of up to 90% of the initial volume. At the same time, the method of
the present invention enables the abatement of bad odours generally associated with waste
disposal.

[0010] Moreover, the product obtained at the end of the method of the present invention is
readily reusable. For example, starting with organic material, it is possible to obtain a product
capable of improving soil, in terms of quality, and the crop yield, in terms of quantity, and thus
utilizable as a fertilizer.

[0011] Alternatively, the product obtained at the end of the method can be used as a biomass
for directly supplying combustion systems.

[0012] Therefore, in addition to being compact and reduced in volume, the product obtained at
the end of the method of the present invention is odourless, stable and has a relative moisture
content that can be calibrated according to requirements for use.

[0013] It follows that application of the method of the present invention does not cause
environmental pollution. In fact, it does not produce residual waste, wastewater or the emission
of gases/vapours. It exclusively produces aqueous vapour that is condensed and treated or
recycled prior to disposal carried out by means of a system with low energy impact.

[0014] Lastly, further significant advantages of the method of the present invention concern the
fact that conversion of the material is carried out in the span of a few hours (about 2-3 hours)
and the conversion plant system requires low costs as relates to production, management and
maintenance.

[0015] The characteristics and advantages of the method and the plant system constituting the
object of the present invention will emerge more clearly from the detailed description and from
the examples of embodiments provided below also with the aid of the attached drawing.

« Figure 1 is a simplified diagram of the plant constituting the object of the present
invention.
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[0016] The method of present invention for concentrating, stabilizing and converting waste
and/or products having an organic/inorganic matrix and a degree of dryness of up to 50%,
comprises:

1. (i) A step of dehydration, stabilization and conversion of the waste and/or products
having an organic/inorganic matrix, said step being realized in a reaction chamber under
high vacuum conditions, where said waste and/or said products having an organic matrix
are mixed and shredded at the same time in a mixer comprising motorized blades
positioned on the cladding of the reaction chamber, heated uniformly to a temperature of
60-70°C and subjected to microwave treatment utilizing microwaves of 2-4 kW, thereby
reducing the volume of the organic/ inorganic matrix waste and/or product by 50-90%
compared to the original volume, said step lasting for a maximum of 2-3 hours; and

2. (ii) A step of condensation of the vapour that is released during step (i).

[0017] In the context of the present invention the term waste is understood as scrap materials
of organic and inorganic origin. For example, the waste that can be treated using the method
of the present invention comprises the organic fraction of urban and extra-urban solid waste,
waste from agri-food production or farming, waste from meat or fish processing, anaerobic
biodigestates, animal fats and correlated products, organic and inorganic sludges originating
from treatment plants, industrial sludges or in general matrices that contain a significant water
content. The waste is preferably shredded waste.

[0018] In the context of the present invention, the term concentration of waste and/or of
products having an organic/inorganic matrix is understood as the reduction in volume thereof,
which preferably takes place by means of low-temperature dehydration of such waste and/or
products. In particular, in this context, the waste and/or products having an organic matrix are
dehydrated by evaporating the water contained therein at a temperature ranging from 60 to
70°C, preferably at about 65°C. In fact, low-temperature evaporation of the water can be
achieved because the reaction chamber operates under high vacuum conditions.

[0019] In the context of the present invention, the conversion of waste and/or products having
an organic/inorganic matrix is understood as the entire set of physical, chemical and biological
conversions to which the treated waste and/or product having an organic matrix is subjected
based on the treatment and/or the possible addition of process additives and/ structurants. For
example these conversions consist of. the reduction of the fermentability of the organic matter
(that is, the reduction of the fermentation ability of the spontaneous organic matter), the
increase in the lower calorific value of the concentrated treated matter, the reduction of the
bacterial count and/or pathogens, the breaking down of the macromolecules and/or organic
chains into molecules of smaller size owing for example to chemical treatment
(additives/structurants), physical treatment (temperature of 60-70°C) or mechanical treatment
(shredding and/or structurants).
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[0020] In the context of the present invention, stabilization of waste and/or products having an
organic/inorganic matrix is essentially understood as the process of microbial abatement in
such waste and/or products.

[0021] Step (i) is performed in a reaction chamber kept under high vacuum conditions.
Preferably, the vacuum is realized using a pump, preferably a liquid ring pump, or a
compression system, a Venturi system or a direct connection to a possible pre-existing vacuum
line. Preferably, prior to realizing the high vacuum conditions inside the reaction chamber, the
reaction chamber is heated (that is, brought to a temperature of 60-70°C) by means of a
working fluid, preferably utilizing an external low-cost heat source in terms of energy
consumption. In particular, the external heat source can consist of a heat generator for
generating heat ex novo or the heat source comprises an enthalpy tail, that is, the heat source
comprises recovered heat, for example from waste heat constituted by cooling water at about
60-90°C, preferably at about 90°C, remaining vapour, hot water from cooling motors,
condensate return from the vapour lines, for example waste vapour, diathermic oil or fumes
from combustion processes/endothermic engines/cogeneration systems.

[0022] The heat source is circulated inside a jacket that completely or partly encloses the
reaction chamber.

[0023] Owing to the heat yielded by the heat source inside the reaction chamber, temperature
conditions are realized, varying from 60 to 70°C, and are sufficient to enable evaporation of the
water contained in the mass of material to be treated. In fact, under high vacuum conditions,
the boiling point is lowered to about 60-65°C and therefore less "noble" heat sources can also
be utilized, which without the vacuum could not be used as an energy source.

[0024] In any case, should it be necessary to generate the heat ex novo because, for example,
enthalpy tails are not available, the energy consumption levels would be limited in any case
because the heat source temperatures required under these operating conditions are lower
(60-70°C, not 100°C) and, in addition, the greater heat delta would increase and speed up the
transfer of heat.

[0025] Moreover, given that the reaction chamber is under vacuum conditions and therefore
does not communicate with the atmosphere, there are no malodorous emissions during
treatment of waste and/or products having an organic matrix.

[0026] Lastly, the reduction of the operating temperatures also minimizes corrosion
phenomena affecting the plant, thereby making it possible to increase the mean life of the plant
and to reduce maintenance.

[0027] During step (i) of the method of the present invention, it is possible to add additives
and/or structuring agents to the organic/inorganic matrix waste and/or products inside the
reaction chamber. The additives and/or structuring agents are preferably added before step (i)
is begun, that is, suitable amounts of an additive and/or re-structuring agent are added to the
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mass of organic/inorganic matrix waste and/or products to be treated. Therefore, the mass to
be treated also containing additives and/or structuring agents is directed into the reaction
chamber. The additives and/or structuring agents can possibly be added directly into the
reaction chamber containing the material to be treated. The chamber is then brought to a
temperature ranging between 60 and 70°C, preferably about 65°C, utilizing the heat yielded by
the heat source. Once the desired temperature has been reached, the high vacuum conditions
are created inside the reaction chamber.

[0028] The purpose of the additives and/or structuring agents is to facilitate the achievement of
a stable, odourless product by reducing the bacterial count and pathogens, and thus create a
product with characteristics suitable for reuse.

[0029] The selection and amount of additives/structuring agents are both strictly correlated
with the materials that have to be treated and/or the end product that one wishes to obtain.

[0030] For example, in the case of waste having an organic matrix, the added additive is
based on natural substances and is selected each time based on the organic matrix entering
the reaction chamber and according to the desired post-treatment product.

[0031] The thickening agent is preferably selected from among: wood, sand, ashes and
structurants in general.

[0032] During step (i), the material to be treated is mixed, preferably by means of a mixer unit
equipped with a thermostat, more preferably a jacketed horizontal mixer.

[0033] Mixing is performed preferably at a variable speed depending on the type of material to
be treated. For example, for organic waste it varies between 10 and 500 revolutions per
minute, preferably between 10 and 100 revolutions per minute and more preferably between
10 and 60 revolutions per minute.

[0034] The mixer preferably comprises means for shredding the material to be treated, for
example motorized blades that are preferably positioned on the cladding of the reaction
chamber, and this means enables the material to be treated to be mixed and shredded at the
same time. The material to be treated can possibly reach the reaction chamber for treatment
already shredded, or it may not need to be shredded as in the case of some sludges for
example.

[0035] During step (i), the material to be treated is brought to the temperature of the reaction
chamber, that is, to about 60-70°C, preferably to about 65°C. As specified above, heating
takes place owing to a heat source that heats the reaction chamber preferably passing through
a jacket that encloses the chamber. This heating process enables evaporation of the water
contained in the organic matrix waste and/or products to be treated. The heating process is
also facilitated by the microwave treatment of the mass. The microwave treatment, possibly
together with the additives, also enables the reduction of microorganisms present in the
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material to be treated and as a result it reduces the emission of bad odours.
[0036] Operation of the microwave system is preferably of a discontinuous type.
[0037] The microwaves utilized are preferably of 2-4 Kw, preferably of about 3 Kw.

[0038] Step (i) represents the essential step of the treatment method. In fact, at the end of
step (i) a finished product is recovered and it can be re-utilized immediately without further
processing. The type of re-utilization highly depends on the initial material that undergoes
treatment. For example, in the case of organic waste, the finished product can be directly used
as a fertilizer.

[0039] In any case, at the end of step (i), the organic/inorganic matrix products are
dehydrated, stabilized and converted, and the volume thereof is reduced by about 50-90%
compared to the original volume. Therefore, even in the case in which it cannot be reused
directly, one obtains a quantity of waste for disposal that is reduced by 50-90% compared to
the original volume. This leads to an enormous advantage, economically speaking, for firms as
they have to dispose of a markedly smaller volume of waste, in the possible case of a finished
product that cannot be re-utilized directly.

[0040] The duration of the method of the present invention and particularly the duration of step
(i) depends on the dimensions of the plant and the heat source utilized. In any case, step (i)
lasts for a maximum of 2-3 hours.

[0041] As stated previously, during step (i) the water contained in the material undergoing
treatment evaporates. In general, the vapour originating from the reaction chamber is not
discharged into the atmosphere. It is directed into a condenser, possibly after filtration and
where it is condensed and returned in liquid form.

[0042] The treatment of vapours involves lower costs so that from this point of view, the
method of the present invention is very advantageous. Moreover, the method of the present
invention does not comprise emission of vapour into the atmosphere and therefore the impact
on the environment is lower.

[0043] The liquids (virtually water) obtained from the condensation step can be reused, for
example recycled, or they can be re-utilized following treatment. As the condensation liquid is
substantially free of suspended solids and salts (in that it originates from an evaporation step),
any post-treatment proves to be very easily managed using well-established techniques of the
prior art.

[0044] The liquid obtained can be re-utilized for example in in-house processes of the
production site, such as washing surfaces, washing vehicles, replenishing tower and/or cooling
water, subject to possible treatment, including for example passage through an active carbon
column and/or membrane filtration or cavitation.
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[0045] The condensation process can possibly be carried out using evaporative cooling tower
water and/or water from a chilling circuit, that is, the cooling water circuits (tower and/or chilling
circuit water) that can be connected to the plant system of the present invention, thereby
simplifying installation and reducing investment and management costs.

[0046] All of the operations of the method of the present invention are set and regulated in real
time by means of specific predictive type of software.

[0047] In other words, using this software it is possible to set and monitor in real time all the
process operations and parameters, which can be graphically displayed and stored in an
archive.

[0048] Therefore, the method of the present invention is also advantageous because it can be
monitored in real time and the treatment parameters thereof can be modified based on the
course of the treatment so as to optimize and make the yield as efficient as possible.

[0049] A plant for realizing the method disclosed hereinabove is also disclosed, said plant
comprising:

= A low-cost heat source (1) in terms of energy consumption;

« A reaction chamber (2) suitable for receiving organic/inorganic matrix waste and/or
products to be treated and provided with a jacket (3) that enables circulation of the heat
source therein, said reaction chamber further comprising a source of microwaves (4)
and a system for mixing and/or shredding (5, 6) the organic/inorganic matrix waste
and/or products to be treated;

« A vacuum system (7) connected to the reaction chamber enabling high vacuum
conditions to be realized inside the reaction chamber; and

= A vapour condenser (8).

[0050] Step (i) of the method takes place inside the reaction chamber (2).

[0051] The organic/inorganic matrix waste and/or products to be treated are directed into the
reaction chamber (2) through a hopper (9). Additives (10) and/or structuring agents (11) can
be added to the waste and/or products according to the nature of the material to be treated.

[0052] The heat source (1) is preferably external to the reaction chamber (2) and it can
comprise a heat generator for generating heat ex novo. In the most advantageous
embodiments of the invention the heat source comprises an enthalpy tail, that is, the heat
source comprises recovered heat. The recovered heat is preferably waste heat comprising
cooling water at about 90°C, remaining vapour, hot water from cooling motors, condensate
return from the vapour lines, for example waste vapour, diathermic oil or fumes from
combustion processes/endothermic engines/cogeneration systems. The heat source (1) is
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circulated inside the jacket (3) that completely or partly encloses the reaction chamber, and in
this manner the temperature of the reaction chamber (2) is brought to 60-70°C, preferably to
about 65°C, with the heat yielded by the heat source.

[0053] The temperature is also maintained owing to the microwave system (4), which also has
the aim of abating the microbial count of the waste to be treated, that is, the aim of stabilizing
it. Once the temperature has been reached inside the reaction chamber, the high vacuum
conditions are created by means of the vacuum system (7).

[0054] Preferably, the vacuum system (7) consists of a pump, preferably a liquid ring pump, a
compression system, a Venturi system or a direct connection to a possible pre-existing vacuum
line.

[0055] The material being treated in the reaction chamber is mixed by means of a mixing
system comprising a series of mixers (5) equipped with blades (6), preferably motorized, so
that the waste can be mixed and shredded at the same time.

[0056] Owing to the combination of high vacuum conditions, microwaves and a temperature of
about 60-70°C, during step (i) the water present within the material being treated evaporates,
the microwaves and the temperature stabilize the material, reducing the microbial count
thereof and the temperature, possibly also the additives and/or structuring agents, converts it.

[0057] At the end of the process, a finished product is collected that is dehydrated, stabilized,
converted and that can be reused.

[0058] The vapour that is generated in the reaction chamber under vacuum conditions during
step (i) of the method of the present invention is directed, possibly through a filter (12), into the
condenser (8), which provides for converting the vapour into a liquid, which is, in turn, collected
in a tank (13) ready to be treated or recycled, for example in the plant itself.

[0059] For the purposes of further validation of the method of the present invention, trials were
conducted on:

= sludges of biological origin, with a degree of dryness of about 2%

+ sludges of biological origin, with a degree of dryness of about 20%

» sludges of biological origin, with a degree of dryness of about 25 - 30%

« sludges of chemical origin, with a degree of dryness of about 50%

¢ sludges of inorganic origin (fluorite sludges), with a degree of dryness of about 50%.

[0060] The degree of dryness is understood as the percentage of total solids contained in the
sludge, the solids being of organic or inorganic origin.

[0061] These trials were specifically carried out on very "liquid" matrices (2% degree of
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dryness), partially pre-treated matrices (20 - 30% dryness) and matrices intensely pre-treated
by mechanical means (50% dryness), for the purpose of verifying the functional and
performance-related aspects of the technology under the various conditions.

[0062] In particular, assessing the achievable performance levels proved to be of interest,
starting from matrices with a degree of dryness equal to or higher than 30%, in which:

« the residual water in the matrix is principally found in a "bound" form and not as "free
surface water" and it is thus harder to remove using conventional technology;

« the matrix is found already in an aggregate and substantially semisolid form, therefore
with the need for a particularly reliable and mechanically sturdy mixing and crushing
system.

[0063] The assessment of performance levels was carried out:

» in relation to the functional aspects, with particular reference to the effectiveness of the
mixing system;

« in relation to performance-related aspects, that is, to the production output of the system
over time, the characteristics of the end product (dried sludge) and the quality of the
condensed vapour.

[0064] The technology proved to be capable of effectively treating matrices with a low content
of dry matter and matrices with varying degrees of dryness of up to 50%, as explained
previously hereinabove.

[0065] In particular, production output (litres of evaporated water/unit of time) proved to be
constant during the step of removal of the "free" water (approximately up to a degree of
dryness of 50%) and during the step of removal of the water in a bound form (degree of
dryness approximately exceeding 50%).

[0066] For the reasons stated hereinabove, performance (litres of evaporated water/hour)
obviously declined with degrees of dryness > 50%. However,:

« the decline in performance remained within interesting limits (20 - 30%)

« though reduced when the degree of dryness was > 50%, production output proved to be
stable even with extremely high degrees of dryness, beyond which the presence of
"residual” water in the sludge

was virtually equal to zero and production output inevitably "plunged”. As mentioned above,
several matrices (organic, chemical, and biological) varying in content of dry matter were
tested.
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[0067] Under similar conditions of dryness, the technology revealed identical performance
levels - a particularly reassuring result also in terms of a potential scaling-up of the system to
an industrial level.

[0068] During the process of drying the principal matrices, there is a step called the "plastic"
step (degree of dryness of about 60%). In this step, the matrix takes on a semi-plastic
consistency, resulting in considerable problems with mixing and the heat exchange.

[0069] In this case as well, the particular geometry of the mixing system (main mixer
associated with the lateral "blade" mixers) prevented agglomeration, making it possible to
maintain the production output of the system unaltered.

[0070] The mixing system offered interesting results also in terms of (electric) energy
consumption levels: with the exception of the processing time of the so-called "plastic" step,
during which the mixing system absorbs all of the installed power for the purpose of
maintaining the performance levels, the consumption of electricity was almost negligible with
respect to the installed electric power.

[0071] As regards the characteristics of the dried sludge, degrees of dryness exceeding 95%
were reached, without issues of any kind, compared to degrees of dryness of 80% - 85% that
can be reached by conventional "low temperature” systems. The calorific value of the dry
residue obtained is also interesting, as is the particle size distribution, which enables
manageable combustion thereof in cement plants.

[0072] Beyond the level of 95%, the production output of the system dropped significantly,
owing to the substantial "absence" of residual water in the matrix already dried to a very great
degree.

[0073] The quality of the water originating from condensation of the vapour represents another
salient element. The content of residual pollutants was decidedly limited, particularly with
reference to the nitrogen components, which constitute a problem for any treatment system.
The low content of residual pollutants undoubtedly enables the recirculation thereof to the
treatment plant that gave rise to the sludge, and where they will be treated prior to release in
the environment.

[0074] Overall, the pilot trials confirmed all of the hypotheses of the project:

¢ the possibility of utilizing enthalpy tails at low temperatures;

« system performance constancy and repeatability, with the degree of dryness being equal
on different matrices, even in the transition steps in the "plastic" state of the matrices;

» reliability and efficiency of the mixing system, even under the most critical conditions
("plastic” state of the matrix);

+ high quality (degree of dryness, calorific value and uniform particle size distribution) of
the dried product;
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» negligible presence of pollutants - particularly with reference to the nitrogenous forms -
in the water originating from condensation of the vapour.
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Patentkrav

1. Fremgangsmade til at koncentrere, stabilisere og omdanne affald og/eller
produkter, som har en organisk/uorganisk matrix og en tgrhedsgrad pa op til
50%, omfattende:
(i) et trin til dehydratisering, stabilisering og omdannelse af affaldet
og/eller produkterne med en organisk/uorganisk matrix, idet naevnte trin
udfgres i et reaktionskammer under betingelser med hgjt vakuum, hvor
neevnte affald og/eller naavnte produkter med en organisk matrix blandes
og skaeres samtidigt i en blander omfattende motordrevne knive placeret
pa bekladningen af reaktionskammeret, opvarmet ensartet til en
temperatur pa 60-70°C og underkastet mikrobglgebehandling, som
anvender mikrobglger ved 2-4 kW, for derved at reducere volumen af
affaldet og/eller produktet med organisk/uorganisk matrix med 50-90%
sammenlignet med den oprindelige volumen,
idet naevnte trin varer maksimalt 2-3 timer; og
(ii) et trin til kondensering af dampen, som friggres under trin (i).

2. Fremgangsmade ifglge krav 1, hvor affaldet omfatter materialeaffald af
organisk oprindelse og/eller uorganisk oprindelse; affaldet er valgt fortrinsvis
blandt: den organiske del af kommunalt og ekstra-kommunalt fast affald, affald
fra levnedsmiddelproduktion eller landbrugsdrift, affald fra bearbejdning af kad
eller fisk, anaerobe biogasanlaeg, dyrefedt og tilhgrende produkter, organisk og
uorganisk slam, som stammer fra behandlingsanlaeg, industrislam og i

almindelighed matricer, som har et vaesentligt vandindhold.

3. Fremgangsmade ifglge krav 1 eller 2, hvor naevnte reaktionskammer bringes til
en temperatur pa 60-70°C under anvendelse af en varmekilde, som har et lavt

energiforbrug.

4. Fremgangsmade ifglge et hvilket som helst af kravene 1-3, hvor naevnte
varmekilde omfatter en varmegenerator eller et entalpiudlgb, fortrinsvis af
genvundet varme, fortrinsvis varme genvundet fra kglevand ved ca. 60-90°C,
restdamp, varmt vand fra kglemotorer, returkondensat fra dampledningerne, for
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2

eksempel affaldsdamp, diatermisk olie eller rgggasser fra forbraendings-
processer/endotermiske motorer/systemer til kombineret produktion af elektricitet

og varme.

5. Fremgangsmade ifglge et hvilket som helst af kravene 1-4, hvor navnte
varmekilde cirkuleres i en kappe, som fuldstzaendigt eller delvist omslutter

reaktionskammeret.

6. Fremgangsmade ifglge et hvilket som helst af kravene 1-5, hvor
mikrobglgebehandlingen er af den diskontinuerlige type.

7. Fremgangsmade ifglge et hvilket som helst af kravene 1-6, hvor trin (i)
yderligere omfatter tilseetning af tilsaetningsstoffer og/eller struktureringsmidler til
affaldet og/eller produkterne med den organiske/uorganiske matrix, som skal
behandles.

8. Fremgangsmade ifglge krav 7, hvor struktureringsmidlet er valgt blandt: tree,
sand, aske og strukturdannere i almindelighed.

9. Fremgangsmade ifglge et hvilket som helst af kravene 1-8, hvor naevnte damp
filtreres, inden den kondenseres.

10. Fremgangsmade ifglge et hvilket som helst af kravene 1-9, hvor
dehydratisering ifglge trin (i) omfatter en reduktion pa op til 90% af den
oprindelige volumen af det behandlede affald og/eller de behandlede produkter

med den organiske/uorganiske matrix.

11. Fremgangsmade ifglge et hvilket som helst af kravene 1-10, hvor
omdannelsen ifglge trin (i) omfatter en reduktion af gaeringsevnen af det
organiske stof, en forggelse af den nedre braendveerdi af det koncentrerede
behandlede stof, og en nedbrydning af makromolekylerne og/eller organiske
kaader af det behandlede affald og/eller de behandlede produkter med den

organiske matrix til molekyler med mindre stgrrelse.
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12. Fremgangsmade ifglge et hvilket som helst af kravene 1-11, hvor
stabiliseringen ifglge trin (i) omfatter en reduktion af kimtallet af det behandlede
affald og/eller af de behandlede produkter med den organiske/uorganiske matrix.

13. Fremgangsmade ifglge et hvilket som helst af kravene 1-12, hvor det hgje
vakuum i reaktionskammeret opnas ved hjselp af en pumpe, fortrinsvis en
vaeskeringpumpe, et kompressionssystem, et Venturi-system eller en direkte
forbindelse til en mulig allerede eksisterende vakuumledning.

14. Fremgangsmade ifglge et hvilket som helst af kravene 1-13, hvor naevnte
kondenserede damp opsamles og fortrinsvis genbruges.
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