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(57) Abstract

The invention relates to a method for the treatment of organic waste, using waste containers (4) that are emptied at regular intervals,
and humus production units (8). The organic waste is accumulated in the storage compartment (13) of the waste container by leading it via
a flow duct system (10). At least part of the fluid, such as water, contained in the organic waste is separated in the storage compartment
(13) of the waste container. The contents of the storage compartment (13) of the waste container are transferred at regular intervals to the
humus production unit (8), wherein decomposition of the organic waste is started advantageously in the storage compartment (13) of the

waste container.
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A method for the treatment of organic waste and an apparatus for use
in the method

The invention relates to a method for the treatment of organic waste
presented in the preamble of claim 1. The invention relates further to
apparatuses for use in the method.

In food industry, organic waste, i.e. animal and vegetable waste, is pro-
duced e.g. in connection with slaughtering as well as in the production
of bread, fish and meat products. Organic waste is also produced in
connection with handling of food at stores, restaurants, catering centres
and households.

At the present, waste is primarily handled by collecting all waste pro-
duced at the places of origin in the same containers without separating
organic waste from other kinds of waste. The containers are emptied at
regular intervals, and the waste is transported to dumps. Paper and
glass waste are assorted to some extent for recycling, but most of the
organic waste is still transported to dumps.

At the places of origin, organic waste is usually stored among miscella-
neous waste in ordinary waste containers provided with lids, resulting in
the disadvantage that odours are spread to the environment particularly
in the summer. Organic waste is loose or in open plastic bags mixed
with other kinds of waste, decaying and spoiling also other waste during
storage and transportation. At dumps, organic waste contaminates
surface and ground water as well as increases the number of various
birds, rodents and insects which in turn spread hazardous bacteria to
the environment.

Further, separate containers for organic waste have been introduced to
some extent, which are emptied at regular intervals and taken to com-
posting stacks or the like provided at dumps. Organic, decomposable
waste from households is wrapped in paper and taken to the said col-
lection containers. The waste containers are waste containers provided
with lids that can be opened, whereby the odours produced by the
waste in them are spread to the environment. The waste containers can
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also attract rodents and other harmful animals. Organic waste always
contains a certain amount of fluid which is not separated from the solid
waste in the collection containers currently in use, whereby also the
fluid is transported to the dump. The fluid contained in the organic
waste requires an unnecessary collection capacity of the container,
whereby the collection containers fill up sooner and must be emptied
more often.

At dumps, organic waste is accumulated in composting stacks which
are dampened and prepared when necessary. The composting stacks
are open, thus spreading odours to the environment. Furthermore, the
open composting stacks attract harmful animals to the dumps.

It has been estimated that approximately one third of all waste at
dumps is organic. Transportation of organic waste to dumps involves
unnecessary additional costs, consumption of natural resources and a
need for increasing dump capacity. Furthermore, part of organic waste
is conveyed through sewer systems to sewage treatment plants, caus-
ing additional costs and increasing the need for treatment capacity. Yet
another part of organic waste is used as animal fodder.

The purpose of the invention is to eliminate the disadvantages pre-
sented above and to provide a practical, inexpensive and easy-to-use
system for storage, collection and re-use of organic waste. Another
purpose of the invention is to utilise the yield of re-treatment of organic
waste, i.e. the humus. Furthermore, it is an aim of the invention to pro-
vide the containers and apparatus required for using the method. For
achieving the above-mentioned aims, the invention is primarily charac-
terized in what is presented in the characterizing part of claim 1.

The apparatus for carrying out the method according to this invention
can be used for easy and almost odour-free treatment of organic waste.
Organic waste is ground in suitably small pieces at the places of origin
of the waste, preferably by using mills. The ground waste is led via a
flow duct system to a waste container. in connection with the grinding,
preferably water can be added to the waste, for facilitating the waste
flow. Using the method according to the invention, there is no need to
pack organic waste and to bring it to a waste container, if the flow duct
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system is placed in the immediate vicinity of the places of origin of or-
ganic waste, such as in kitchens.

In the waste container, at least part of the fluid is separated and led e.g.
to a rain water drain or directly to a main sewage system where the
fluid flows further to a sewage treatment plant for treatment. In any
case, a considerably smaller quantity of organic waste will be treated
than by methods currently in use. The waste container is provided with
a sensor indicating the fill-up of the container and being possibly num-
bered, preferably a capacity sensor. In an advantageous embodiment,
a signal sent by the sensor is transmitted by a radio transmitter or the
like to a central control room or directly to a waste collection unit,
indicating that the quantity of waste has reached a predetermined level
in the waste container. On the basis of this information, the waste
container can be emptied at a suitable time so that waste containers
are not emptied until they are full, and on the other hand, the average
filling-up time of each waste container can be monitored. When more
information is available, the filling-up of waste containers can be
anticipated so that preparations can be made well in advance for
emptying waste containers, and waste collecting capacity can be
reserved so that load peaks of the waste collecting system can be
levelled out.

Collection of organic waste can be automated in an advantageous way
by entering the data on the numbered sensor in a computer so that also
the location of the container is known. Further, the quality of material
contained in the container is known. On the basis of the container vol-
ume and an upper limit alarm, the quantity of the material is known. At
the stage of emptying the waste container, the waste collection unit
enters the data on the emptied waste container in a data collecting unit
at the waste collection unit. The data on the waste containers emptied
into the waste collection unit is transferred to the central control room at
the stage when the waste collection unit is emptied into a humus pro-
duction unit, whereby the computer at the central control room can send
out debit notes to each waste container separately.

The waste collection unit is preferably a tank truck with a sufficiently
large and substantially airtight tank for storage of the waste during
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transportation as well as with a suction apparatus for sucking the waste
from the waste container. In an advantageous embodiment, the waste
collection unit is provided with a fluid tank for supplying a fluid to the
waste container for facilitating suction of organic waste as well as for
washing the waste container, if necessary. It is advantageous to pro-
vide the tank of the waste collection unit with such dimensions that the
contents of several waste containers can be emptied into it. After the
tank of the waste collection unit is filled up, it is emptied into a humus
production unit, where the waste is tumned into humus by decomposi-
tion. In another alternative, the waste is conveyed via the flow duct
system directly to a humus production unit.

The humus production units can be centrally located so that the collec-
tion distance from the surrounding waste containers can be optimised
as short as possible, for lower transportation costs. Humus production
units according to the present invention can be placed also in urban and
suburban areas, since no considerable odours are spread to the en-
vironment during the treatment of organic waste, thanks to the substan-
tially airtight treatment.

The waste container unit is emptied preferably by pumping to the upper
compartment of the humus production unit, whereby fresh waste lies on
the upper compartment of the humus production unit and the finished
humus can be removed from the lower compartment. The humus pro-
duction unit is also provided with a fluid separator for removing the fluid
in the fresh waste. Furthermore, the humus production unit comprises
the equipment required for maintaining conditions which are advanta-
geous for composting. At least two different methods can be used for
producing humus in the humus production unit:

A) Humus tanks are placed in a substantially vertical position,
whereby the organic waste supplied to the upper compart-
ment is tumed into humus in the lower compartment. The
finished humus can be removed from the lower compart-
ment of the humus production unit. A humus tank according
to this method is suitable for continuous humus production.
If necessary, several parallel humus tanks can be used, thus
increasing the waste treatment capacity. The finished hu-
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mus can be used in gardens, on farms, in cultivated lands
and in any fields where soil improvement is needed.

B) Humus tanks are placed in a substantially horizontal posi-
tion, whereby the system comprises preferably three tanks.
In this method, some of the tanks are used for receiving or-
ganic waste, some are used for humus production and oth-
ers are used for storing humus. Receiving tanks are filled
with organic waste until the quantity of the waste reaches a
predetermined level in the tank, whereby the content of the
tank is transferred into a humus production tank. In the hu-
mus production tank, the organic waste is turned into humus
which is removed into a storage tank. Comprising several
tanks, the system according to this method is also suitable
for continuous use. This system can be advantageously
applied also in places where large quantities of organic
waste is produced, such as in industry, restaurants and ho-
tels.

In an advantageous embodiment, the humus production unit is further
provided with equipment for supplying e.g. twigs, sawing waste or the
like into the humus production unit. The equipment comprises prefer-
ably a funnel, a chopper and a motor rotating the chopper. In this way
decomposition can still be intensified. If dewatering is used in the hu-
mus production unit, the water is drained preferably via a flow duct
system into a rain water drain or the like and further to a sewage treat-
ment plant for treatment.

Applying the method presented in the invention gives considerable ad-
vantages. In the system according to the invention, the stages of waste
treatment constitute a substantially airtight and closed system from the
stages of waste grinding to the stage of humus production, whereby no
considerable disadvantages due to odours or visual exposure are in-
volved in the treatment of waste. Thus the system according to this
method is more convenient to use than the present systems based on
open tanks or the like. Moreover, the handling of the waste at the
places of origin is easier, whereby the system according to the method
presented in the invention is easier and more likely to be used. The ap-
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paratus according to the method decreases the number of harmful ani-
mals particularly at dumps. Another advantage is also the decrease in
the load of dumps, which will reduce their number, thus diminishing en-
vironmental hazards and lowering the costs on the treatment and
transportation of waste. Using the system according to the method will
also stimulate the sorting of other kinds of waste, such as energy
waste. Furthermore, it is not necessary to build sewage treatment
plants of as high a capacity as is necessary today. Also, the treatment
of sewage will be more effective and less expensive. The method ac-
cording to the invention can be preferably applied in new housing dis-
tricts and in new industrial plants, whereby the containers can be
placed underground or to another suitable place. The apparatus pre-
sented in the invention can be applied also in parallel with the present
systems for the treatment of waste.

Further, using the system according to the invention will reduce the
need for emptying waste containers of prior art, because organic waste
is treated separately from other kinds of waste.

In the following, the invention will be described in more detail with ref-
erence to the appended drawings. In the drawings,

Figure 1A shows a general schematic view of a waste treatment sys-
tem according to the invention, provided with a substantially
vertical humus production unit,

Figure 1B shows a general schematic view of a waste treatment sys-
tem according to the invention, provided with substantially
horizontal tanks in the humus production unit,

Figure 2 shows an embodiment of the waste container,
Figure 2A shows an embodiment of fluid separation means in a waste
container shown in Fig. 2, in side view as well as in a verti-

cal cross-section,

Figure 3 shows an embodiment of a horizontal waste container as
seen in a cross-sectional view from the side,
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Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

PCT/FI95/00431

shows a substantially spherical waste container as seen in a
vertical cross-sectional view from the side,

shows an advantageous embodiment of a waste collection
unit seen from the side,

shows an embodiment of a humus production unit in a verti-
cal cross-sectional view,

shows an embodiment of a humus production unit compris-
ing substantially horizontal tanks in a schematic view,

shows a small-scale system applying the method for waste
treatment according to the invention,

shows a small-scale system applying the method for waste
treatment according to the invention, placed inside a build-

ing,

shows a second small-scale system applying the method for
waste treatment according to the invention, placed inside a
building, and

shows a sewage neutralising system seen in a vertical
cross-sectional view from the side.

Figure 1A shows an outline on the method according to the invention.
Organic waste is produced in a kitchen 1 and at an industrial plant 2 or
at corresponding plants. The waste is transferred to a preparing
means 3 where the waste is ground to particles of suitable size and
conveyed into the waste container 4. The ground waste can be supplied
preferably with water for facilitating the flow of the waste in a flow duct
system 10 for ground waste. In practice, this can be provided advanta-
geously with a waste grinder placed in connection with a washing ba-
sin. In the waste container, at least part of the fluid is removed from the
organic waste and conveyed via a sewage flow duct system5 to a
sewage treatment plant for treatment, or, if there is no flow duct system,
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via filter pipes to the ground. The organic waste is collected by a waste
collection unit 6 at regular intervals from the waste containers 4 when
they are filled up. When the tank 7 of the waste collection unit 6 is filled
up e.g. on a certain collection round, it is emptied at a humus produc-
tion unit 8. The humus production unit 8 produces humus which is re-
moved via a humus discharge opening 9 at the lower end of the humus
production unit 8. The finished humus can be put on market.

Figure 1B shows an outline of the method according to the invention
when horizontal humus production units are applied. The method has a
general outline similar to that shown in Fig. 1A. As a difference, this
method uses humus production units 8a, 8b placed substantially in a
horizontal position so that some of these tanks are used as receiving
tanks and some as humus production tanks. The tank 7 of the waste
collection unit is emptied into the tank 8a used as the receiving tank of
the humus production unit. When this receiving tank of the humus pro-
duction unit is filled up, humus production is started in the tank. When
the humus is finished, the tank 8b used as a humus production tank is
emptied, whereafter the humus production tank is used as a receiving
tank again. The tanks are shown in more detail in Fig. 7.

Figure 2 shows the construction of an underground waste container 4 in
detail. Waste is ground in small particle size by a preparing means 3
and is led via a flow duct system 10 for ground waste through a waste
inlet 11 to the storage compartment 13 of the waste container. A fluid
separation means 12 is arranged between the storage compartment 13
and the fluid compartment 64 in the waste container 4 and provided
with an opening system for separating fluid from the ground waste and
leading it to the fluid compartment 64. The fluid separation means 12 is
a wall, made preferably of resin by casting or by a corresponding
method and having the shape of the cross-sectional form of the waste
container, with a thickness preferably smaller at the bottom than at the
top of the waste container 4. Further, the opening system formed in the
wall comprises openings having substantially a shape of a truncated
cone through the wall so that the diameter of the openings is greater on
the surface of wall at the side of the storage compartment 13 of the
waste container than on the surface of the wall at the side of the fluid
compartment 64. Thus when fluid is discharged through the opening



10

15

20

25

30

35

WO 96/05154 ' PCT/F195/00431

(arrow A in Fig. 2A), the waste passing with the fluid forms a plug in the
opening, preventing waste from flowing through the opening. Separa-
tion means 12 of this kind are illustrated in Fig. 2A seen from the side
and in a vertical cross-sectional view.

It is advantageous to form the opening system so that at least on the
surface of the wall at the side of the fluid compartment 64, the openings
are larger at the fluid separation means 12 in the bottom part than in the
upper part of the waste container 4, wherein the suction used for empty-
ing the storage compartment 13 of the waste container (arrow B in
Fig. 2A) cleans substantially the whole opening system of the fluid
separation means 12.

The opening system of the fluid separation means 12 can also be
formed by using a plate with narrow horizontal or vertical slits.

The waste is accumulated in the storage compartment 13 of the waste
container, and the fluid rises on the upper surface of the accumulated
waste, from where the fluid is separated through the opening system of
the fluid separation means 12 and flows further via a sewage outlet 14
into the sewage flow duct system 5. The fluid flow between the sewage
outlet 14 and the sewage flow duct system 5 as well as the fluid surface
level in the fluid compartment 64 can be regulated by a flow control
means 15. When the surface of the waste in the storage compart-
ment 13 of the waste container reaches the level of the fill-up sen-
sor 16, the fill-up sensor 16 gives a signal which is transmitted further
via a data transfer means 17, preferably a radio transmitter, to the cen-
tral control room 18 (Figs. 1A and 1B) or directly to the waste collection
unit 6.

Furthermore, the upper section of the fluid separation means 12 can be
provided with an overflow prevention outlet for preventing overflow of
the waste container 4.

The waste container 4 is emptied by removing the lid 19 of the waste
outlet on the ground and by inserting a gasket opening means 20
through a gasket 21 so that a suction hose 22 of the waste collection
unit 6 (Fig. 5) can be penetrated through the gasket opening means 20
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and the waste outlet 23 into the storage compartment 13 of the waste
container. The gasket 21 prevents the gas contained in the waste con-
tainer 4 from being spread into the open air during emptying the waste
container 4. Inside the waste container 4, there is a suction hose
guide 24 for guiding the suction hose 22 preferably towards the end of
the storage compartment 13 of the waste container. The lid 25 of the
aeration inlet on the ground is opened, and the suction apparatus 26 of
the waste collection unit is started (Fig. 5). During suction, the suction
hose 22 of the waste collection unit is drawn by the suction effect to-
wards the bottom of the storage compartment 13 of the waste con-
tainer, whereby the storage compartment of the waste container can be
emptied almost completely. Upon emptying of the waste container, re-
placement air is entered through the aeration inlet 27, flowing through
the opening system of the fluid separation means 12 and simultane-
ously cleaning the slits. Replacement air is used to prevent a negative
pressure from developing inside the waste container 4 during emptying.
If necessary, fluid can be supplied to the waste container via a mainte-
nance duct 28 for facilitating the suction of the waste. A fluid tank 29 is
supplied preferably with the waste collection unit 6. Furthermore, the
waste container 4 is provided with a ventilation duct system 30. It is led
in an airtight manner to a ventilation outlet system, whereby odours are
not considerably spread into the environment. If necessary, the waste
container 4 can be maintained via the maintenance duct 28. The main-
tenance duct 28 is normally closed by a lid 31a on the ground and by
an intermediate lid 31b.

A second advantageous embodiment of the waste container is shown in
Fig. 3. The waste container 4 is here substantially in a vertical position.
The waste container 4 can also have a spherical shape, as shown in
Fig. 4. The waste container is provided with a preparing means 3, a
flow duct system 10 for ground waste, a waste inlet 11 and a ventilation
duct system 30, as in Fig. 2. The fluid separation means 12 is, in this
embodiment, preferably a pipe provided with narrow slits for leading the
fluid into the sewage outlet 14. In this embodiment, the waste outlet 23
is placed in the maintenance duct 28. The top of the fluid separation
means 12 is arranged to extend to the maintenance duct 28, forming an
aeration inlet for supplying replacement air to the waste container 4
when it is being emptied. The waste outlet 23 and the top of the fluid
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separation means 12 are conveyed through the intermediate lid 31b
substantially in an airtight manner. Also this embodiment comprises a
fill-up sensor 16 and a data transfer means 17 for informing about the
filling up of the container to the central control room 18 or to the waste
coliection unit 6.

Figure 5 shows one embodiment of the waste collection unit 6 which is
placed e.g. on the chassis of a truck. The waste to be collected is
sucked by means of a suction hose 22 of the waste collection unit 6 to
the waste collection tank 7. The suction is controlled by the suction ap-
paratus 26 of the waste collection unit. Further, the waste collection
unit & can comprise a fluid tank 29, from which a fluid pumping de-
vice 32 pumps fluid via a fluid supply hose 33 into the waste container 4
during its emptying or washing, if necessary. information on filling up of
the waste container is transmitted to the waste collection unit preferably
by means of a data transfer means 34 of the waste collection unit.

The humus production unit 8 comprises a preferably vertical humus
tank 40 into which the waste to be composted is led from the waste
collection unit via a waste supply inlet 41. Also other kinds of waste,
such as wood chips or twigs, can be supplied into the humus production
unit through a funnel 42 and a chopper 43. The chopper is operated by
a motor 44. The humus tank 40 comprises also a fluid outlet system 45
through which excess fluid is removed from the waste to be composted
if necessary. The fluid outlet system 45 is preferably a vertical, fluid-
permeable tube whose lower part is connected with a suitably shaped,
impermeable tube. Dewatering can be regulated by a fluid discharge
control means 46. The fluid to be removed can be advantageously led
to the sewage flow duct system 5. Also an aeration duct system 47 can
be used for maintaining conditions suitable for composting and, if nec-
essary, for supplying bacteria and other substances accelerating de-
composition. For composting, also a gas outlet system 48 connected
with the humus tank 40 is required for collection of gas. For ensuring
even and quick decomposition, the humus production unit can also be
provided with a mixing means 49, preferably a helical coil, which is ro-
tated with an advantageous actuator, such as a motor. The finished
humus can be removed via the humus outlet 9 at the bottom of the hu-
mus tank 40.
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In an advantageous embodiment, the humus production unit 8 can be
provided with a humus fill-up sensor 50 giving a signal when the sur-
face of the humus and waste mass reaches a predetermined level in
the humus tank. The humus production unit can also be supplied with a
moisture sensor 51 indicating the water content of the humus and waste
mass as well as a pH sensor 55. On the basis of the data from these
sensors, the degree of decomposition of the waste can be deduced,
whereby the necessary corrections can be made in the humus produc-
tion. Further, the humus tank can be provided with a heating means 52
for heating the waste in the humus tank, thus accelerating the decom-
position process.

Figure 7 shows one constructional embodiment of the humus produc-
tion unit 8 comprising several horizontal tanks. The humus production
unit 8 consists of three tanks 8a, 8b, 8c, the first one 8a being used as
a receiving tank for organic waste; decomposition of the waste is
started in this tank. The second tank 8b is used as the actual humus
production tank, and the third tank 8c is used as a storage tank for final
decomposition as well as for temporary storage of finished humus. The
method is applied by filling the receiving tank 8a with organic waste.
When the tank is filled up, the waste is transferred via a receiving tank
outlet 53 to a humus production tank 8b, in which the organic waste is
decomposed into humus. When the humus production tank is filled up,
it is emptied via a humus production tank outlet 54 to a storage tank 8c.
The finished humus can be removed via a humus outlet 9. The system
can be applied also by using several tanks, each being in turn used as
a receiving, humus production and storage tank. In this case the first
tank 8a is filled with organic waste until the surface of the waste
reaches a predetermined level in the container, whereby the tank is
turned into a humus production tank and a second tank 8b is used as a
receiving tank for organic waste. When the organic waste is turned into
humus in the first tank, the humus can be removed from the tank via an
outlet, whereby the tank is used again as a receiving tank for organic
waste. In a corresponding manner, when the organic waste in the sec-
ond tank reaches a predetermined level, this tank is tumed into a hu-
mus production tank and the next empty tank is used as a receiving
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tank for organic waste. Also in this embodiment, it is possible to use a
fill-up sensor 50, a moisture sensor 51 and a pH sensor 55.

The system applying the method of the invention can be also auto-
mated e.g. by allotting an identification code to each waste container 4
in the system. Thus when the waste container 4 is filled up, the identifi-
cation code of the said container is transmitted to the central control
room 18 of the system and possibly to the waste collection unit 6. On
the basis of the identification code, the location, size and quality of
waste mass of the waste container 4 can be traced. The data is stored
in the waste collection unit 6, whereby the route of the waste collection
unit 6 can be optimised preferably according to the capacity of the
waste collection unit 6. When the waste collection unit 6 is emptied into
the humus production unit 8, the data on the emptied waste containers
is transferred to the central control room. On the basis of the data, the
waste collecting and treatment costs can be divided according to indi-
vidual waste containers, whereby also invoicing can be automated.

Furthermore, the operation of the humus production unit8 can be
automated, whereby the automation system monitors the measuring re-
sults given by the sensors placed in the humus production unit 8. When
a humus fill-up sensor indicates that a container is filled up with organic
waste, the actual humus production is started. The degree of de-
composition is monitored preferably by measurements on the tempera-
ture, conductivity, pH value and moisture content. A limit value describ-
ing the level in finished humus can be defined for each measurement,
whereby it can be deduced on the basis of said measuring results
whether the humus is finished, so that the decomposition process can
be stopped and the humus production unit 8 be emptied.

Figure 8 shows a small-scale system applying the method according to
the invention. It comprises a waste container 4, a flow duct system 10
provided also with a preparing means 3, as well as a humus production
unit 8 having tanks 8a, 8b, in which the organic waste is transferred for
decomposition. The waste container 4 and the tanks 8a, 8b of the hu-
mus production unit are connected to each other by a suitable flow duct
system 56 and guide means 57. The ground organic waste coming from
the preparing means 3 is transferred via the flow duct system 10 to the



10

15

20

25

30

35

WO 96/05154 PCT/F195/00431

14

waste container 4. When the waste container 4 is filled up, the organic
waste is transferred via the flow duct system 56 into the tanks 8a, 8b of
the humus production unit, where the organic waste is decomposed.
The finished humus can be removed via a humus outlet9. The
tanks 8a, 8b are also provided with a fluid outlet system 45, equipped
with a suitable opening system and provided for discharging excess
fluid from the organic waste to be treated, as well as a mixing
means 49. The system can also be used in a manner that each tank 8a,
8b is used in turn both as a receiving tank and a humus production tank
so that when the receiving tank is filled up, it is turned into a humus
production tank and a free tank is turned into a receiving tank. The
system illustrated in Fig. 8 is best suited for places where relatively
large quantities of organic waste is produced. Also in areas of scattered
settlement, the system shown in Fig. 8 is an advantageous alternative
for the treatment of organic waste.

Figure 9 shows a small-scale system applying the method according to
the invention, placed inside a building 63. The building can comprise
one or several preparing means 3 for organic waste, placed e.g. in
connection with the kitchen sink of each apartment. The ground organic
waste is led from the preparing means 3 via a flow duct system 10 to a
waste container 4. The waste container 4 includes, as described above
in connection with other embodiments, fluid separation means 12 and a
sewage outlet 14. When the waste container 4 is filled up, the organic
waste is transferred via the flow duct system 56 to the tank 8 of the hu-
mus production unit, where the organic waste is decomposed into hu-
mus. The finished humus can be removed via a humus outlet 9. The
figure also shows an aeration duct system 47 facilitating the mainte-
nance of conditions required for decomposition. For ensuring more
even and quicker composting, the humus production unit can also be
supplied with a mixing means 49 which is rotated with an advantageous
actuator, such as a motor, if necessary.

Figure 10 shows a second small-scale system applying the method ac-
cording to the invention, placed inside a building 63. The difference to
the embodiment shown in Fig. 9 is here primarily the fact that each
tank 8a, 8b can be used both as a receiving tank for organic waste and
as a humus production tank. Thus each tank is used in tum as a receiv-
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ing tank and a humus production tank so that when the receiving tank is
filled up, it is turned into a humus production tank and the free tank is
turned into a receiving tank, as also presented in connection with the
description of Fig. 8.

The apparatuses shown in Figs. 9 and 10 are heat-insulated and can be
placed also outdoors.

Furthermore, the system applying the method according to the invention
can be equipped with a sewage neutralisation system 58 as illustrated
in Fig. 11. Its purpose is to bring the pH value of the fluid separated in
the waste container close to neutral, so that the neutralised sewage can
be led to a sewage treatment plant. The fluid separated in the waste
container 4 is led via a sewage flow duct system 5 to a neutralisation
tank 59. The neutralisation tank 59 is equipped with detector means 60
for measuring the pH value of the sewage. On the basis of data re-
ceived from the detector means 60, suitable chemicals can be added
into the neutralisation tank 59 for neutralisation of the sewage. In
Fig. 11, tanks containing neutralising chemicals are indicated by the
reference number 63. The neutralised sewage is conveyed to a sam-
pling tank 61 where the pH value of the neutralised sewage can be
controlled. From the sampling tank 61, the neutralised sewage is con-
veyed further, either via a neutralised sewage flow duct system 62 to a
sewage treatment plant for treatment or, if no such system 62 is avail-
able, via filter pipes to the ground.
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Claims:

1. A method for the treatment of organic waste, using waste
containers (4) that are emptied at regular intervals and humus produc-
tion units (8) into which the waste is transferred, characterized in that

- the organic waste is accumulated into a storage compart-
ment (13) in the waste container by leading it via a flow duct
system (10),

- at least part of the fluid, such as water, contained in the or-
ganic waste is separated in the storage compartment (13) of
the waste container, and

- the contents of the storage compartment (13) of the waste
container are removed at regular intervals into the humus
production unit (8),

wherein decomposition of the organic waste is started advantageously
in the storage compartment (13) of the waste container.

2. A method according to claim 1, characterized in that a
waste collection unit (6) is used for transportation, wherein

- the storage compartment (13) of the waste container is
emptied at regular intervals into the waste collection unit (6),
and

- the waste collection unit (6) is emptied at regular intervals
into the humus production unit (8).

3. A method according to claim 1, characterized in that the
storage compartment of the waste container is emptied by transferring
the waste directly through a flow duct system (56) into the humus pro-
duction unit (8).

4, Method according to claim 2, characterized in that

- the humus production unit (8) comprises a tank (40) or the
like placed substantially in the vertical position,
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- the waste collection unit (6) is emptied via a supply in-
let (41) placed in the upper compartment of the humus pro-
duction unit, and

- the substantially finished humus is removed via a discharge
opening (9) placed at the lower compartment of the humus
production unit.

5. A method according to any of the claims 1 to 4 above, char-
acterized in that the organic waste that is produced is prepared be-
fore transferring it to the storage compartment (13) of the waste con-
tainer, to reduce particle size.

6. A method according to claim 5, characterized in that the
organic waste is prepared preferably by grinding so that the particles
produced substantially by grinding have larger dimensions than the
opening system or a corresponding perforation of fluid separation
means (12) in the waste container or of the fluid outlet system in the
humus production unit.

7. A method according to claim 1, characterized in that the
waste container (4) is arranged to be substantially airtight.

8. A method according to claim 2, characterized in that the
storage compartment (13) of the waste container is emptied by suction
into a substantially airtight tank (7) in the waste collection unit (6).

9. A method according to claim 1, characterized in that a
waste outlet (23) and an aeration inlet (27) are placed at different sides
of the fluid separation means, wherein air supplied via the aeration in-
let (27) in connection with emptying the storage compartment (13) of
the waste container cleans the fluid separation means (12).

10. An apparatus for applying the method according to claim 1,
which apparatus comprises at least one waste container (4) to be emp-
tied at regular intervals and at least one humus production unit (8),
characterized in that the organic waste is arranged to be accumu-
lated via a flow duct system (10) into the storage compartment (13) of
the waste container, wherein at least the waste container (4) comprises
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fluid separation means (12), a fluid compartment (64) and a sewage
outlet (14), and/or the humus production unit (8) comprises a fluid outlet
system (45) for separation and discharge of fluid.

11. An apparatus according to claim 10, characterized in that
the apparatus comprises a waste collection unit, wherein

- the storage compartment (13) of the waste container is ar-
ranged to be emptied at regular intervals into the waste
collection unit (6), and

- the waste collection unit (6) is arranged to be emptied at
regular intervals into the humus production unit (8).

12. An apparatus according to claim 11, characterized in that
the waste container (4), the waste collection unit (6) and the humus
production unit (8) are arranged as substantially airtight constructions.

13. An apparatus according to any of the claims 10 to 12 above,
characterized in that the beginning of the flow duct system (10) for
prepared waste is provided with preparing means (3) for preparing or-
ganic waste.

14. An apparatus according to claim 10 or 11, characterized
in that the storage compartment (13) of the waste container (4) is pro-
vided with a sensor (16) for monitoring the filling up of the storage com-
partment of the waste container to a predetermined level, wherein it is
known as such that the sensor is equipped preferably with a radio
transmitter system for informing the waste collection unit (6) about the
filling up of the waste container (4).

18. An apparatus according to any of the claims 10 to 14, char-
acterized in that an aeration inlet (27) is provided in connection with
the storage compartment (13) of the waste container (4), for supplying
air into the waste container during emptying of the storage compart-
ment (13) of the waste container.

16. An apparatus according to claim 15, characterized in that
the aeration inlet (27) and the storage compartment (13) of the waste
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container are arranged at different sides of the fluid separation
means (12).

17. An apparatus according to any of the claims 10 to 16, char-
acterized in that the thickness of the walls of the fluid separation
means (12) varies in the height direction of the waste container, and
that the opening system of the fluid separation means (12) comprises
openings having substantially the shape of a truncated cone through the
wall in a manner that the diameter of the openings is greater on the
surface of the wall at the side of the storage compartment (13) of the
waste container than on the surface of the wall at the side of the fluid
compartment (64).

18. An apparatus according to claim 11, characterized in that
the waste collection unit (6) is provided with a substantially airtight
tank (7) and emptying means (22, 26) for emptying the waste container
by suction.

19. An apparatus according to claim 11, characterized in that
the waste collection unit (6) is equipped with a fluid tank (29) and
pumping means (37, 38) for cleaning the waste container.

20. An apparatus according to claim 10 or 11, characterized
in that

- the humus production unit (8) is arranged to be placed in a
substantially vertical position,

- the waste collection unit (6) is arranged to be emptied via a
waste inlet (41) placed in the upper compartment of the hu-
mus production unit (8), and

- the substantially finished humus is arranged to be collected
via a humus outlet (9) placed in the lower compartment of
the humus production unit (8).
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