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DESCRIPTION
TECHNICAL FIELD

[0001] The present invention relates to an apparatus for treatment of an organic waste and a 
method for separating and recovering a liquid for treating an organic material contained in a 
medical waste, a household waste, an industrial waste, and the like using a steam at a high 
temperature and a high pressure and, obtaining the treated waste and a liquid which are 
separated from each other after the treatment.

BACKGROUND ART

[0002] As a method for treating an organic waste, there is known a method for treating a waste 
using a steam at a high temperature and a high pressure in a sealed vessel, for example (refer 
to Patent Document 1 or Patent Document 2, for example). It is considered that the 
conventional method for treating a waste using the steam hardly generates toxic nitrogen 
oxides, sulfur oxides, and the like, which are generated in a treatment by incineration, thus 
there pose no problems of environmental pollution, and a safe waste treatment can thus be 
expected.

[Patent Document 1]
Japanese Patent Publication No. 2000-33355

[Patent Document 2]
US 4 050 899 A

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0003] However, when wastes are treated by a steam as described in Patent Document 1, 
since a part of a large amount of the vapor present in the vessel is liquefied, or water originally 
contained in the wastes and the like is present, the treated solid and the liquid are thus present 
in a mixed state in the vessel. In this state with the coexisting liquid, the treated waste after 
removal is inconvenient for transportation, storage, and the like, and difficult in handling. The 
treatment method according to Patent Document 1 includes a gas/liquid/solid separator 90 
independently of a reactor 140, which provides the treatment using the steam at the high 
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temperature and the high pressure, and it is thus necessary to separate ash 120, treatment 
water 110, and the like after the treatment. In other words, the treatment method according to 
Patent Document 1 poses such problems as (1) a high treatment cost due to independently 
necessary apparatuses such as a separator, (2) a large amount of labor due to the complex 
treatment process, (3) a long period required for the treatment, and (4) necessity for securing 
a broad site for independently installing a reactor and the separator.

[0004] The present invention is devised in view of the foregoing problems and one of objects 
thereof is to provide an apparatus for treatment of an organic waste which can safely treat a 
waste in only one apparatus by means of a steam at a high temperature and a high pressure, 
and can separate and recover continuously the treated waste and a liquid by means of a 
simple operation. Moreover, another object thereof is to provide an apparatus for treatment of 
an organic waste which has a simple structure, and can be manufactured at a low cost. 
Further, another object thereof is to provide a method for simply separating and recovering a 
treated waste and a liquid.

MEANS TO SOLVE THE PROBLEMS

[0005] In order to achieve the above objects, the present invention provides an apparatus 10 
for treating an organic waste including a sealed vessel 12 that provides a closed space S1 for 
storing an organic waste therein, steam jet means 14 that blows off a steam into the sealed 
vessel 12 at a temperature and a pressure as high as the waste can be carbonized, a 
discharge port 16 that is provided on a bottom side of the sealed vessel 12, and includes an 
opening/closing mechanism 26, and separating and recovering means 18 that separates and 
recovers the treated waste and a liquid only by a direct discharge operation from the discharge 
port 16. The sealed vessel 12 has a barrel shape and the discharge is carried out by gravity 
from the discharge port 16 provided on the its bottom surface side.

[0006] Moreover, the separating and recovering means 18 includes a recovery unit 50 for the 
liquid that includes a closed space S2 different from the closed space S1 of the sealed vessel 
12, and communicates with the inside of the sealed vessel 12 via the discharge port 16, and a 
gravity flow recovery mechanism 52 that recovers only the liquid by causing the liquid in the 
sealed vessel 12 to flow by gravity via the discharge port 16 down to the recovery unit 50. The 
treated waste treated near the discharge port 16 remains in the sealed vessel 12, and only the 
liquid flows down to the recovery unit 50 due to the gravity, resulting in the separation and 
recovery of the waste and the liquid. The configuration of the recovery unit 50 may be arbitrary 
as long as it includes the closed space S2 for recovering the liquid such as a metal tank, a box 
in a cubic polygonal prismatic shape, and a pipe. A plurality of the storage units may be 
formed.

[0007] Moreover, the gravity flow recovery mechanism 52 includes equal pressure forming 
means 62 that causes the closed space S1 of the sealed vessel 12 and the closed space S2 of 
the recovery unit 50 to have an equal pressure before the recovery operation of the liquid. The
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configuration, which always maintains the sealed vessel 12 and the recovery unit 50 to the 
equal pressure, enables the recovery operation of the liquid immediately after the treatment, 
resulting in a reduction in the operation period.

[0008] Moreover, the equal pressure forming means 62 includes an equal pressure 
communication pipe 64 that causes the closed space S1 of the sealed vessel 12 and the 
closed space S2 of the recovering unit 50 to communicate with each other via a path different 
from the recovery path of the liquid via the discharge port 16. The equal pressure 
communication pipe may be always in a communication state, thereby causing the sealed 
vessel 12 and the recovering unit 50 to have the equal pressure. It is only necessary for the 
equal pressure communication pipe 64 to cause the sealed vessel 12 and the recovery unit 50 
to communicate with each other thereby having an equal pressure at least before the recovery 
operation of the liquid, and there may be provided an opening/closing mechanism for switching 
the equal pressure communication pipe 64 between the communication state and the closed 
state.

[0009] Moreover, the communication between the equal pressure communication pipe 64 
forming the different path and the sealed vessel 50 may be carried out via a 
communication/connection portion 68 set on a top end side of the sealed vessel 12.

[0010] Moreover, the gravity flow recovery mechanism 52 includes a liquid recovery flow 
passage 54 that causes the discharge port 16 of the sealed vessel 12 and the recovery unit 50 
to communicate and connect with each other, and the liquid recovery flow passage 54 is 
arranged so as to be horizontal or inclined downward from the side communicating with the 
discharge port 16 to the side of the recovery unit 50.

[0011] Moreover, an opening/closing mechanism 26 is provided in a proper position of a 
discharge path R1 from the discharge port 16 for discharging the treated waste, and a liquid 
inlet port 58 of the liquid recovery flow passage 54 may communicate with and may be 
connected to the upstream side of the discharge path R1 with respect to the opening/closing 
mechanism 26.

[0012] Moreover, the liquid recovery flow passage 54 is provided with an opening/closing 
mechanism 60 that selectively switches the communication state so as to close the flow 
passage during the treatment of the waste in the sealed vessel 12, and so as to open the flow 
passage for recovering only the liquid after the treatment.

[0013] Moreover, a bottom surface of the closed space S2 of the recovery unit 50 may be 
provided so as to be lower than the position of the discharge port 16 of the sealed vessel 12.

[0014] Moreover, the recovery unit 50 may be provided such that the liquid surface of the 
liquid recovered in the closed space S2 thereof is always lower than the discharge port 16.

[0015] The apparatus includes agitating means 30 that agitates the waste in the sealed vessel
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12.

[0016] Moreover, the sealed vessel 12 is formed into a horizontal barrel shape provided with 
the discharge port 16 on the bottom side at a center portion in the left/right direction, and the 
diameter gradually decreases from the center portion in the left/right direction toward both left 
and right ends, the agitating means 30 includes a rotation shaft 49 that is provided so as to 
extend in the widthwise direction in the sealed vessel 12, and is supported axially and rotatably, 
and an agitating blade 48 that is attached to the rotation shaft 49, and includes a portion 
widening in the circumferential direction of the rotation shaft 49, and the length of the agitating 
blade 48 from the rotation shaft 49 to a blade tip is configured so as to be long at a center 
position in the lengthwise direction of the rotation shaft 49, and gradually decreases toward the 
both ends corresponding to the horizontal barrel shape of the sealed vessel 12.

[0017] Moreover, the steam jet means 14 includes a steam jet pipe 28 used also as the 
rotation shaft 49 that is a rotation shaft formed as a hollow pipe, and is configured by forming a 
plurality of steam jet holes 44 on a circumferential surface of the hollow pipe.

[0018] Further, the present invention provides a method for separating and recovering a liquid 
in a treatment of an organic waste, where, after an organic material is treated while a steam at 
a high temperature and a high pressure is blown off in a first sealed vessel (12) including a 
discharge port 16 for opening and closing, in order to separate the treated material and a liquid 
from each other and recover, a second sealed vessel (50) that communicates with and is 
connected to the discharge port 16 of the first sealed vessel (12), and is caused to have a 
pressure equal to that of the first sealed vessel (12) via a communication unit (64) different 
from the discharge port 16 is provided, and, after the sealed vessels (12, 50) have the equal 
pressure, only a liquid is separated and recovered into the second sealed vessel (50) by a 
gravity flow of the liquid via the discharge port 16.

EFFECTS OF THE INVENTION

[0019] With the apparatus for treating an organic waste according to the present invention, by 
means of the configuration including the sealed vessel that provides the closed space for 
storing an organic waste therein, the steam jet means that blows off the steam at the 
temperature and the pressure as high as the waste can be carbonized into the sealed vessel, 
the discharge port that is provided on the bottom side of the sealed vessel, and includes the 
opening/closing mechanism, and the separating and recovering means that separates and 
recovers the treated waste and the liquid only by the direct discharge operation from the 
discharge port, the waste can be safely treated in only one apparatus, and the treated waste 
and the liquid can be separated and recovered by means of the simple operation following the 
treatment. Especially, it is not necessary to bring the waste mixed with the liquid, which is 
difficult in handling, to the outside, so the waste can thus be separated and recovered directly 
from the sealed vessel used for the treatment, resulting in a simple and smooth operation. 
Moreover, the size of the overall apparatus does not increase, thus the apparatus can be 
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manufactured at a low cost. Moreover, the recovered waste separated from the liquid contains 
a small amount of water, is thus convenient for handling, transportation, management, and the 
like, and the carbonized waste can be processed into a fuel, a soil conditioner, and the like in a 
short period, for example.

[0020] Moreover, by means of the configuration where the separating and recovering means 
includes the recovery unit for the liquid that includes the closed space different from the closed 
space of the sealed vessel and communicates with the sealed vessel via the discharge port, 
and the gravity flow recovery mechanism that recovers only the liquid by causing the liquid in 
the sealed vessel to flow by gravity via the discharge port down to the recovery unit, there is 
provided a simple configuration which does not employ a power source, and the like, and can 
separate and recover the treated waste and the liquid using the simple and low-cost structure.

[0021] Moreover, by means of the configuration where the gravity flow recovery mechanism 
includes the equal pressure forming means that causes the closed space of the sealed vessel 
and the closed space of the recovery unit to have an equal pressure before the recovery 
operation of the liquid, it is possible to prevent the liquid and the waste together from being fed 
together by a pressure to the side of the recovery unit when the liquid is recovered to the 
recovery unit, thereby properly separating only the liquid from the treated waste, and 
recovering the liquid by means of the gravity flow. Moreover, the liquid can be separated and 
recovered while the inside of the sealed vessel where the waste has been treated is kept to the 
high pressure, resulting in a reduction of the operation.

[0022] Moreover, by means of the configuration where the equal pressure forming means 
includes the equal pressure communication pipe that causes the closed space of the sealed 
vessel and the closed space of the recovering unit to communicate with each other via the path 
different from the recovery path of the liquid via the discharge port, the efficient equal pressure 
forming means can be realized by a simple and low-cost structure.

[0023] Moreover, by means of the configuration where the communication between the equal 
pressure communication pipe forming the different path and the sealed vessel is carried out via 
the communication/connection portion set on the top end side of the sealed vessel, a 
configuration which hardly allows the entrance of the waste to the equal pressure 
communication pipe is realized by the simple structure, thereby preventing the communication 
pipe from being blocked by the waste, resulting in properly maintaining the communication 
state via the equal pressure communication pipe, and securing the equal pressure in the 
sealed vessel and the recovery unit.

[0024] Moreover, by means of the configuration where the gravity flow recovery mechanism 
includes the liquid recovery flow passage that causes the discharge port of the sealed vessel 
and the recovery unit to communicate and connect with each other, and the liquid recovery 
flow passage is arranged so as to be horizontal or inclined downward from the side 
communicating with the discharge port to the side of the recovery unit, it is possible to prevent 
a counter flow of the liquid and the stagnation of the gravity flow upon the recovery of the
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liquid, thereby smoothly recover the liquid.

[0025] Moreover, by means of the configuration where the opening/closing mechanism is 
provided in a proper position of the discharge path from the discharge port for discharging the 
treated waste, and the liquid inlet port of the liquid recovery flow passage communicates with 
and is connected to the upstream side of the discharge path with respect to the 
opening/closing mechanism, it is possible to realize a structure which hardly allows the 
entrance of the waste to the liquid inlet port, thereby flowing down only the liquid by gravity in 
the liquid recovery flow passage, and thus properly carrying out the separation and recovery of 
the liquid in a simple structure.

[0026] Moreover, by means of the configuration where the liquid recovery flow passage is 
provided with the opening/closing mechanism that selectively switches the communication 
state so as to close the flow passage during the treatment of the waste in the sealed vessel, 
and so as to open the flow passage for recovering only the liquid after the treatment, it is 
possible to treat the liquid, which contains bad smell and harmful components resulting from 
the liquefaction of the vapor and a liquid contained in the waste as well as the waste, using the 
steam at the high temperature and the high pressure, and to recover the liquid in a state where 
the liquid is sterilized and the bad smell and harmful components are decomposed, resulting in 
eliminating necessity of a secondary treatment of the recovered liquid, and saving labor and 
time.

[0027] Moreover, by means of the configuration where the bottom surface of the closed space 
of the recovery unit is provided so as to be lower than the position of the discharge port of the 
sealed vessel, the gravity flow does not stagnate upon the recovery of the liquid, resulting in a 
smooth recovery of the liquid in the recovery unit.

[0028] Moreover, by means of the configuration where the recovery unit is provided such that 
the liquid surface of the liquid recovered in the closed space thereof is always lower than the 
discharge port, it is especially possible to realize a smooth gravity flow of the liquid, thereby 
securing the recovery in the recovery unit even after a certain amount of the liquid has been 
recovered in the recovery unit.

[0029] Moreover, by means of the configuration where the apparatus includes the agitating 
means that agitates the waste in the sealed vessel, the waste can be treated evenly and 
quickly.

[0030] Moreover, by means of the configuration that the sealed vessel is formed into the 
horizontal barrel shape provided with the discharge port on the bottom side at the center 
portion in the left/right direction, and the diameter gradually decreases from the center portion 
in the left/right direction toward both the left and right ends, the agitating means includes the 
rotation shaft that is provided so as to extend in the widthwise direction in the sealed vessel, 
and is supported axially and rotatably, and the agitating blade that is attached to the rotation 
shaft, and includes the portion widening in the circumferential direction of the rotation shaft, 
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and the length of the agitating blade from the rotation shaft to the blade tip is configured so as 
to be long at the center position in the lengthwise direction of the rotation shaft, and gradually 
decreases toward the both ends corresponding to the horizontal barrel shape of the sealed 
vessel, it is possible to easily take out the waste in the sealed vessel with the aid of the gravity. 
Simultaneously, it is possible to surely agitate the waste evenly according to the shape of the 
sealed vessel.

[0031] Moreover, by means of the configuration that the steam jet means includes the steam 
jet pipe used also as the rotation shaft that is a rotation shaft formed as a hollow pipe, and is 
configured by forming a plurality of the steam jet holes on the circumferential surface of the 
hollow pipe, it is possible to directly blow off the steam at the high temperature and the high 
pressure on the waste for an efficient treatment of the waste. Moreover, it is possible to 
efficiently arrange the steam jet means and the agitating means in the sealed vessel.

[0032] Further, with the method for separating and recovering a liquid in a treatment of an 
organic waste according to the present invention, by means of the configuration that, after the 
organic material is treated while the steam at the high temperature and the high pressure is 
blown off in the first sealed vessel including the discharge port for opening and closing, in order 
to separate the treated material and the liquid from each other and recover, the second sealed 
vessel that communicates with and is connected to the discharge port of the first sealed vessel, 
and is caused to have a pressure equal to that the first sealed vessel via the communication 
unit different from the discharge port is provided, and, after the sealed vessels have the equal 
pressure, only the liquid is separated and recovered into the second sealed vessel by the 
gravity flow of the liquid from the discharge port, it is possible to separate and recover only the 
liquid from the treated waste with the simple configuration which does not employ a power 
source, and with the simple operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

FIG. 1 is an explanatory diagram of an apparatus for treatment of an organic waste according 
to an embodiment of the present invention partially cut;

FIG. 2 is an enlarged partial cross section view of a neighborhood of a discharge port of the 
treatment apparatus in FIG. 1; and

FIG. 3 is an explanatory diagram of a principal portion showing another embodiment of a liquid 
recovery flow passage of the apparatus shown in FIG. 1.

EXPLANATION OF REFERENCE NUMERALS
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[0034]

10
apparatus for treatment of an organic waste

12
sealed vessel

14
steam jet means

16
discharge port

18
separating and recovering means

26
opening/closing mechanism

30
agitating means

50
recovery unit

52
gravity flow recovery mechanism

54
liquid recovery flow passage

58
liquid inlet port

60
opening/closing mechanism

62
equal pressure forming means

64
equal pressure communication pipe

BEST MODES FOR CARRYING OUT THE INVENTION

[0035] A description will now be given of embodiments of the present invention with reference 
to accompanying drawings. An apparatus for treatment of an organic waste according to the 
present invention is an apparatus which uses a steam at a high temperature and a high 
pressure to treat an organic waste contained in medical wastes disposed from medical 
institutions such as injection syringes made of a synthetic resin, gauzes with blood, disposable 
diapers, operated internal organs, as well as household wastes disposed from general 
households such as raw garbage, and containers made of synthetic resin such as plastic, and 
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industrial wastes such as wastes from food processing, agricultural and fishery wastes, wastes 
of various industrial products, sewage sludge, and the like. Moreover, the apparatus effectively 
separates the treated waste and a liquid with simple operation, and recovers the wastes and 
the liquid separately.

[0036] FIGS. 1 and 2 show an embodiment of the apparatus for treatment of an organic waste 
(also simply referred to as "treatment apparatus" hereinafter) according to the present 
invention. As shown in FIG. 1, the treatment apparatus 10 according to the present 
embodiment includes a sealed vessel 12 which stores an organic waste therein, steam jet 
means 14 which blows off a steam at a high temperature and a high pressure in the sealed 
vessel, a discharge port 16 which is provided on a bottom side of the sealed vessel 12, and 
separating and recovering means 18 which separates and recovers the treated waste and a 
liquid.

[0037] As shown in FIG. 1, the sealed vessel 12 is a first closed vessel which includes a closed 
space S1 which stores the waste to be treated therein, and treats the waste at the high 
temperature and under the high pressure in the closed space S1. According to the present 
embodiment, the sealed vessel 12 is supported by support legs 13 so as to be placed at a 
certain height with respect to the ground. The sealed vessel 12 is formed into a horizontal 
barrel shape wherein the diameter of which gradually decreases from a center portion in the 
left/right direction toward end walls 12a at both left and right ends. The sealed vessel 12 is 
formed by machining a sheet metal for providing heat resistance and pressure resistance 

capabilities, for example, and has a size to store a waste in approximately 2m3. The sealed 
vessel 12 is provided with a charge portion 20 on a top side of the center portion, and a 
discharge portion 22 on a bottom side of the center portion, which are respectively opened and 
closed by opening/closing mechanisms 24 and 26. According to the present embodiment, a 
steam jet pipe 28 which constitutes steam jet means 14, and agitating means 30 which agitates 
the waste are provided in the closed space S1 of the sealed vessel 12. It should be noted that 
the sealed vessel 12 is provided with a safety valve 32 which can adjust a set pressure, for 
example, and releases the internal vapor if the internal pressure exceeds a set value. 
Moreover, a silencing/deodorizing apparatus 34 is provided in a proper position of an exhaust 
pipe connected to the safety valve 32, and the vapor exhausted via the safety valve 32 is 
silenced and deodorized, and then is exhausted to the outside air.

[0038] According to the present embodiment, the discharge port 16 opens on the bottom side 
in the center portion in the left/right direction of the sealed vessel 12 as shown in FIGS. 1 and 2 
thereby setting the discharge direction of the waste downward. According to the present 
embodiment, the diameter of the discharge port 16 is set approximately to 300 mm, for 
example. According to the present embodiment, a discharge cylinder 36 which protrudes 
downward is connected to the discharge port 16, and forms a discharge path R1 for the 
treated waste, and an opening/closing mechanism 26 which opens and closes the discharge 
port 16 is provided in a proper position of the discharge path R1. In other words, according to 
the present embodiment, the discharge portion 22 is constituted by the discharge port 16, the 
discharge cylinder 36, and the opening/closing mechanism 26. According to the present 
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embodiment, the opening/closing mechanism 26 includes an open-close valve such as a ball 
valve which opens and closes the discharge path R1 by rotating a valve body 38 in a ball 
shape which has at the center a through hole 37 communicating with the discharge path R1 
about a rotation shaft 40 orthogonal to the discharge path, for example. Since the sealed 
vessel 12 is formed into a horizontal barrel shape, the waste inside tends to gather at the 
center portion provided with the discharge port 16 due to the gravity, and it is possible to easily 
discharge the waste from the discharge port 16 by simply opening the opening/closing 
mechanism 26.

[0039] As the charge portion 20 according to the present embodiment, a charge port 42 is 
opened on the top side of the sealed vessel 12, and the charge port 42 is provided with a 
charge tube 44 protruding upward, and an opening/closing mechanism 24 such as a ball valve 
which opens and closes the charge tube 44 is provided. The charge port is opened for 
charging the waste in the sealed vessel through the opening/closing mechanism 24, and is 
closed during the treatment in order to keep the closed state of the closed space S1 inside the 
sealed vessel 12.

[0040] According to the present embodiment, the steam jet means 14 blows off the steam 
having the high temperature and the high pressure in the sealed vessel 12, and brings the 
inside of the sealed vessel 12 into a state having the high temperature and high pressure, 
thereby treating the waste using the steam. According to the present embodiment, as shown in 
FIG. 1, the steam jet means 14 includes a steam jet pipe 28 formed as a hollow pipe which is 
disposed inside the sealed vessel 12, and is provided with a large number of steam jet holes 
44 on a circumferential surface, a steam generating apparatus 46 such as a boiler, and a 
steam feed pipe 47 which feeds the steam from the steam generating apparatus 46 to the 
inside of the steam jet pipe 28. The temperature and the pressure of the steam blown off from 
the steam jet means 14 into the sealed vessel 12 are set as high as the waste (mainly solid 
components) is carbonized. According to the present embodiment, the temperature and the 
pressure of the steam blown off from the steam jet pipe 28 are respectively set to 
approximately 180 to 250°C, and 15 to 35 atm, for example. The steam then brings the 
temperature and the pressure inside the sealed vessel 12 respectively to approximately 180 to 
250°C, and 15 to 35 atm. According to the present embodiment, the steam jet pipe 28 is 
disposed approximately at the center position in the vertical direction of the sealed vessel 12, 
extends in the widthwise direction, and is axially and rotatably supported by bearings 45 
provided on both the end walls 12a of the sealed vessel. In other words, the steam jet pipe 28 
is configured to radially blow off the steam while rotating about the horizontal axis, thereby 
directly applying the steam on the waste. It should be noted that the steam jet pipe 28 is 
rotated by a rotational driving force provided via a chain or the like by a rotational driving 
apparatus 51 such as a motor. Further, according to the present embodiment, an agitating 
blade 48 is attached to the steam jet pipe 28, and the steam jet pipe 28 serves also as a 
rotation shaft 49 of the agitating means. In other words, according to the present embodiment, 
the steam jet means 14 includes the steam jet pipe 28 used also as the rotation shaft 49 that is 
a rotation shaft of the agitating means formed as the hollow pipe, and is configured by forming 
the multiple steam jet holes on a circumferential surface of the hollow pipe. It should be noted 
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that the steam jet means is not limited to the configuration according to the present 
embodiment, and may have a configuration which blows off the steam at a tip of a pipe 
inserted into the sealed vessel, a configuration which provides multiple steam jet pipes, or any 
other configurations.

[0041] The agitating means 30 is means which agitates the waste to be treated in the sealed 
vessel, and can evenly and quickly treat the waste. According to the present embodiment, the 
agitating means 30 includes the rotation shaft 49 formed by the steam jet pipe 28, and the 
agitating blade 48 attached to the rotation shaft 49, and includes a portion which extends in the 
circumferential direction of the rotation shaft. According to the present embodiment, the 
agitating blade 48 includes a right-handed spiral blade 48a and a left-handed spiral blade 48b 
which are provided so as to be wound in the mutually opposing directions on the both sides of 
approximately the center of the axial direction of the rotation shaft 49. The agitating blade 48 is 
provided such that the length from the rotation shaft to a blade tip gradually decreases in 
diameter from the center portion in the left/right direction toward the both ends. As a result, the 
waste can be surely agitated according to the horizontal barrel shape of the sealed vessel 12. 
Moreover, the agitating blade 48 is provided such that a certain gap H is formed between the 
blade tip and an inner wall of the sealed vessel 12. According to the present embodiment, the 
spiral blades 48a and 48b agitate the waste while transporting the waste from the center 
portion toward both the end walls, and crushing the solid waste. It should be noted that the 
agitating means is provided so as to crush the waste into a final size of approximately 0.3 to 
0.8 mm, for example, according to the present embodiment. The waste which has been 
transported toward both the end walls 12a by the agitating blade 48 is pressed and fed on the 
sides of the end walls 12a by the waste which has been transported subsequently, and is 
transported to return to the center via the gap H along the inner wall of the sealed vessel 12. 
The agitating means 30 is not limited to the configuration according to the present 
embodiment, and may have a configuration which agitates using multiple agitating blades in a 
plate shape or a fin shape or rod bodies attached to the rotation shaft, a configuration which 
agitates using a pressurized fluid such as a steam, or any other configurations. Moreover, the 
size of the crushed waste may be arbitrarily set.

[0042] According to the present embodiment, the waste is carbonized by the treatment for a 
required period such as approximately 30 to 60 minutes, while the waste is being agitated at 
the high temperature and under the high pressure in the sealed vessel as described above. It 
should be noted that it is expected that the above treatment can decompose PCB contained in 
the waste, for example. For example, when a waste or the like containing transformer oil was 
treated, it was confirmed that the PCB density of 80 ppm before the treatment decreased to 
approximately 0.005 ppm after the treatment. A liquid accumulates in the sealed vessel 12 as a 
result of a part of the steam which is liquefied and water contained in the waste, and is mixed 
with the treated and carbonized waste.

[0043] The separating and recovering means 18 is the separating and recovering means 
which separates and recovers the treated waste and the liquid in the sealed vessel 12 only by 
the direct operation from the discharge port after the steam treatment. According to the 
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present embodiment, the separating and recovering means 18 includes a recovery unit 50 for 
the liquid which communicates with the inside of the sealed vessel 12 via the discharge port 
16, and a gravity flow recovery mechanism 52 which recovers the liquid into the recovery unit 
50 by means of a gravity flow via the discharge port 16 as shown in FIG. 1.

[0044] The recovery unit 50 is a second sealed vessel which internally includes another closed 
space S2 different from the closed space S1 of the sealed vessel 12. According to the present 
embodiment, the recovery unit 50 is constituted by a metal sealed tank in a cylindrical shape 
with heat resistance and pressure resistance capabilities, for example. According to the 
present embodiment, the recovery unit 50 is connected to the discharge port 16 of the sealed 
vessel 12 via the liquid recovery flow passage 54 formed by a metal pipe member, for 
example. The recovery unit 50 is provided such that a bottom surface of the closed space S2 is 
lower than the position of the discharge port 16 of the sealed vessel 12, and the liquid level WL 
of the liquid recovered in the closed space S2 is always lower than the discharge port 16, 
thereby promoting a smooth gravity flow of the liquid from the side of the discharge port to the 
side of the recovery unit. It should be noted that the recovery unit 50 is provided with an outlet 
drain 56 for the recovered liquid to be opened/closed by an open/close valve.

[0045] The gravity flow recovery mechanism 52 is a gravity flow recovery mechanism which 
causes the liquid collected in the sealed vessel 12 to flow by gravity from the discharge port to 
the recovery unit 50. As shown in FIG. 2, according to the present embodiment, the gravity 
flow recovery mechanism 52 has a configuration including a liquid recovery flow passage 54, 
and the liquid recovery flow passage 54 causes its liquid inlet opening 58 to communicate with 
and to connect to the discharge port 16, resulting in forming a recovery path R2 for the liquid 
flowing therein branching from the discharge path R1 in which the treated waste flows through. 
According to the present embodiment, the liquid recovery flow passage 54 is formed by a 
metal pipe with the inner diameter of approximately 6 mm, for example. The liquid recovery 
flow passage 54 is provided with an opening/closing mechanism 60 which selectively switches 
the communication state of the flow passage. The opening/closing mechanism 60 is switched 
so as to close the flow passage during the treatment of the waste in the sealed vessel, and so 
as to open the flow passage for separating and recovering only the liquid after the treatment. 
As a result, the liquid which is the water contained in the waste and the liquefied vapor, and 
contains bacteria and bad smell in the waste as well as the waste can be treated by the steam 
at the high temperature and the high pressure. Then, after the treatment, the separated and 
recovered liquid is sterilized, and is in a state where the bad smell and harmful components 
are decomposed, resulting in eliminating necessity of a secondary treatment of the separated 
and recovered liquid, and saving labor and time.

[0046] According to the present embodiment, the liquid inlet port 58 of the liquid recovery flow 
passage 54 communicates with and is connected to a position upstream with respect to the 
discharge port of the opening/closing mechanism 26. Thus, while the opening/closing 
mechanism 26 of the discharge port 16 is closed, the liquid is separated and recovered from 
the discharge port by opening the opening/closing mechanism 60 of the liquid recovery flow 
passage 54 to bring the flow passage into the communication state. According to the present 
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embodiment, the liquid recovery flow passage 54 is connected to the discharge cylinder 36 in 
the orthogonal direction, thereby arranging the recovery path R2 of the liquid in the orthogonal 
direction with respect to the discharge path R1 of the waste. In other words, when the 
opening/closing mechanism 26 is closed, the liquid flows in the orthogonal direction with 
respect to a direction of a deposit pressure of the waste in the sealed vessel. As a result, the 
simple structure hardly allows the entrance of the waste into the liquid inlet port 58, and it is 
thus possible to flow only the liquid by gravity into the liquid recovery flow passage 54, thereby 
properly separating and recovering the liquid. If the momentum of the liquid in the sealed 
vessel 12 flowing to the liquid inlet port 56 is too strong, the waste may also flow off due to the 
force of the flow of the liquid, and the connection configurations of the liquid recovery flow 
passage, the liquid inlet port, and the like are thus preferably set so that the flow is gentle 
enough not to flow off the treated waste. According to the present embodiment, the liquid 
recovery flow passage 54 from the liquid inlet port 58 is horizontally provided, thereby setting 
the flow speed of the gravity flow to the liquid inlet port relatively low. According to the 
embodiment in FIG. 1, the liquid recovery flow passage 54 is generally horizontally provided 
from the side communicating with the discharge port 16 (the side of the liquid inlet port) to the 
side of the recovery unit. As a result, the liquid smoothly flows in the liquid recovery flow 
passage, and flows by gravity from the discharge port to the recovery unit. It should be noted 
that the liquid recovery flow passage 54 may be provided as a slope inclining downward toward 
the side of the recovery unit as shown in FIG. 3, thereby more smoothly flowing the liquid in the 
liquid recovery flow passage 54. In FIG. 3, a long dashed short dashed line X represents the 
horizontal direction. On this occasion, the liquid recovery flow passage 54 may be provided 
horizontally down to a certain point on the side of the liquid inlet port 58, and may then be 
provided as a slope inclining downward thereafter, for example. Moreover, a filter and the like 
may be provided in the liquid inlet port 58, if necessary.

[0047] Moreover, as shown in FIG. 1, according to the present embodiment, the gravity flow 
recovery mechanism 52 includes equal pressure forming means 62 which causes the closed 
space S1 of the sealed vessel 12 and the closed space S2 of the recovery unit 50 to have an 
equal pressure before the recovery operation of the liquid. Generally the pressure inside of the 
sealed vessel 12 is high after the treatment, and a force causing a press feed is thus 
generated in the liquid recovery flow passage due to a difference in pressure toward the closed 
space S2 of the recovery unit, which is low in pressure compared with the sealed vessel. When 
this press-feed force is applied, both the liquid and the waste flow into the liquid recovery flow 
passage 54, it is thus difficult to separate and recover the liquid and the waste, and the waste 
highly probably block the liquid recovery flow passage. As in the present embodiment, setting 
the two closed space S1 and S2 of the sealed vessel 12 and recovery unit 50 to an equal 
pressure by means of the equal pressure forming means 62 before the recovery operation of 
the liquid can prevent the waste from being fed by the pressure generated by a difference in 
pressure between the two closed spaces S1 and S2, resulting in a proper recovery in the 
recovery unit by means of the gravity flow of the liquid while the waste is separated. Moreover, 
even if the pressure is high in the sealed vessel after the treatment, the separation and 
recovery operation can be carried out, resulting in a reduction of the operation period.
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[0048] According to the present embodiment, the equal pressure forming means 62 includes 
an equal pressure communication pipe 64 that causes the closed space S1 of the sealed 
vessel 12 and the closed space S2 of the recovering unit 50 to communicate with each other 
via a path R3 different from the recovery path R2 of the liquid via the discharge port 16 (liquid 
recovery flow passage 54 according to the present embodiment). The equal pressure 
communication pipe 64 is formed by a metal pipe, for example, and can cause the two closed 
spaces S1 and S2 to have the equal pressure efficiently with the simple structure. In FIG. 1, 
the equal pressure communication pipe 64 communicates with and is connected to the top end 
side in the center portion in the left/right direction of the sealed vessel 12 on one end, and 
communicates with and is connected to the top end side of the recovery unit 50 on the other 
end. According to the present embodiment, the communication between the equal pressure 
communication pipe 64 forming the different path R3 and the sealed vessel 12 is carried out 
via a communication/connection portion 68 set on the top end side of the sealed vessel 12. 
According to the present embodiment, a connection port of the communication/connection 
portion 68 with the sealed vessel is provided facing downward. As a result, the waste collected 
in the sealed vessel 12 hardly enter the equal pressure communication pipe 64, which 
prevents the waste from blocking the pipe, keeps the communication state of the equal 
pressure communication pipe, and causing the sealed vessel 12 and the recovery unit 50 
surely to have the equal pressure. According to the present embodiment, the equal pressure 
communication pipe 64 is always in the communication state, and when the opening/closing 
mechanism 60 of the liquid recovery flow passage 54 is closed, the inside of the sealed vessel 
12, the recovery unit 50, and the inside of the liquid recovery flow passage 54 have an equal 
pressure. As a result, immediately after the opening/closing mechanism 60 of the liquid 
recovery flow passage 54 is opened, it is possible to prevent the pressure feed of the waste 
due to the pressure difference on the side of the liquid inlet port 58 of the discharge port 16. 
Moreover, even if the opening/closing mechanism 60 is opened to recover the liquid, the inside 
of the sealed vessel 12 and the inside of the recovery unit 50 are always kept to an equal 
pressure. Therefore, the equal pressure is maintained from before the recovery to after the 
completion of the recovery, and it is thus possible to properly separate and recover only the 
liquid by means of the gravity flow from the discharge port 16. It should be noted that the equal 
pressure forming means 62 is not limited to the configuration according to the present 
embodiment, and may have an arbitrary configuration. For example, the equal pressure 
forming means 62 may include another high pressure forming apparatus which causes the 
inside of the recovery unit to have a high pressure, and adjusts the pressure inside the 
recovery unit to be equal to the pressure inside the sealed vessel while monitoring the 
pressure inside the sealed vessel. Moreover, the pressure inside the sealed vessel may be 
reduced.

[0049] A description will now be given of an operation of the apparatus for treatment of an 
organic waste according to the present embodiment, along with the method for separating and 
recovering a liquid according to the present embodiment. According to the present 
embodiment, the waste to be treated includes medical wastes which are disposed from 
medical institutions such as hospitals, universities, and other research institutes, and include 
blood, operated internal organs, absorbent cotton, disposable diapers, blood feeding tubes, 
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intravenous bottles, resin injection syringes, and the like. It should be noted that metal and 
glass wastes such as needles for syringe are separated and removed in advance. While the 
opening/closing mechanism 26 of the discharge port 16 and the opening/closing mechanism 
60 of the liquid recovery flow passage 54 are closed, the opening/closing mechanism 24 of the 

charge port of the sealed vessel 12 is opened, and the waste of approximately 2m3, for 
example, is charged. While the opening/closing mechanism 24 of the charge port is closed, 
and the sealed vessel 12 is thus closed, the steam at the high temperature and the high 
pressure set to approximately 250°C and 25 atm, for example, is blown off from the steam jet 
pipe 28 of the steam jet means 14 into the sealed vessel. The blown-off steam causes the 
inside of the sealed vessel 12 to have the high temperature and the high pressure of 
approximately 250°C and 25 atm, for example. Simultaneously, the equal pressure 
communication pipe 64 causes the closed space S2 of the recovery unit 50 to have the 
pressure equal to that inside the sealed vessel, which is a state at the high temperature and 
the high pressure of approximately 250°C and 25 atm, for example. Under the condition of the 
high temperature and the high pressure, the waste is treated in the sealed vessel while the 
agitating blade 48 which is rotating is agitating and crushing the waste. The treatment is 
carried out while causal organisms contained in (or attached to) the waste are being sufficiently 
sterilized, and bad smell components are being decomposed. Moreover, since the flow 
passage is closed by the opening/closing mechanism 60 in the liquid recovery flow passage 
during the treatment, the water contained in the waste as well as the waste are treated by the 
steam at the high temperature and the high pressure. After the treatment is carried out for a 
desired period such as approximately 40 minutes, the waste is treated into a carbonized state 
where the waste is crushed into particles of approximately 0.3 to 0.8 mm, for example.

[0050] After the waste has been treated as described above, the treated waste and the liquid 
are mixed in the sealed vessel 12, and the liquid is first separated and recovered via the 
separating and recovering means. When the opening/closing mechanism 60 in the liquid 
recovery flow passage 54 is opened, the liquid flows by gravity from the discharge port to the 
liquid recovery flow passage, and is recovered in the recovery unit. In other words, in the 
method for recovering liquid according to the present embodiment, the sealed vessel, which 
treats the waste, is used as the first closed vessel, the recovery unit 50, which communicates 
with and is connected to the discharge port of the sealed vessel, and have a pressure equal to 
that of the sealed vessel 12 via the equal pressure communication pipe different from the 
discharge port, is used as the second closed vessel, and the liquid is flown by gravity via the 
discharge port while the sealed vessel and the recovery unit have the equal pressure as 
described above, thereby separating and recovering only the liquid into the recovery unit. 
Since the sealed vessel 12 and the recovery unit 50 have the equal pressure, the liquid and 
the waste together are not fed by the pressure, the only the liquid flows from the liquid inlet 
port 50 into the liquid recovery flow passage 54 as a result of the gravity flow of the liquid 
collected in the sealed vessel 12. Moreover, according to the present embodiment, since the 
sealed vessel and the recovery unit always have an equal pressure via the equal pressure 
communication pipe, it is possible to separate and recover the liquid immediately after the 
treatment of the waste, thereby reducing the operation period. For example, after the waste is 
let stand for approximately 15 to 20 minutes, for example, for separating and recovering the 
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liquid by means of the gravity flow, the opening/closing mechanism 26 of the discharge port 16 
of the sealed vessel 12 is opened to discharge the treated waste. The treated waste contains 
water of approximately 30%, for example, is carbonized while the liquid is almost separated, 
and can thus be recovered in a state convenient for transportation, management, and the like. 
As a result, only the single apparatus can treat the waste, and can separate and recover the 
waste and the liquid. Moreover, it is not necessary to bring the waste mixed with the liquid, 
which is difficult in handling, to the outside, and the waste can thus be separated and 
recovered directly from the sealed vessel by means of a simple and smooth operation 
continuously to the treatment. Moreover, the configuration for the separation and recovery is 
simple, and can be manufactured at a low cost. It should be noted that the respective 
opening/closing mechanisms may be opened/closed by a manual operation or by a mechanical 
operation using electricity or the like.

[0051] The above-described apparatus for treatment of an organic material and method for 
separating and recovering a liquid according to the present invention are defined in the 
appended

INDUSTRIAL APPLICABILITY

[0052] The apparatus for treatment of an organic material and the method for separating and 
recovering a liquid according to the present invention are used for treating synthetic resin 
wastes such as plastic, as well as raw garbage, and sewage sludge disposed from general 
households, medical institutions, plants, and treatment sites for example.
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PATENTKRAV

1. Apparatur til behandling af et organisk affald omfattende:

en første forseglet beholder (12) med et første lukket rum til modtagelse af det 

organiske affald deri;

dampstråleorganer (14) til at blæse damp ind i den første forseglede beholder (12) 

ved en høj temperatur og et højt tryk for behandling af affaldet;

en udløbsåbning (16) tilvejebragt på en bundside af den første forseglede beholder 

(12) og med en første åbne/lukkemekanisme (26); og

udskillelses- og genindvindingsorganer (18) til at udskille og genindvinde et be­

handlet affald henholdsvis en væske fra en blanding af det behandlede affald og 

væske,

hvilket udskillelses- og genindvindingsorgan (18) omfatter:

en genindvindingsenhed (50) for væsken omfattende et andet lukket rum (S2), som 

er forskelligt fra det første lukkede rum (S1) i den første forseglede beholder (12), 

og som står i forbindelse med det indre af den første forseglede beholder (12) via 

udløbsåbningen (16),

hvor udskillelses- og genindvindingsorganerne (18) omfatter en gravitationsstrøm­

nings-genindvindingsmekanisme (52) til at genindvinde væsken ved at forårsage at 

væsken i den forseglede beholder (12) strømmer ved gravitation via udløbsåbnin­

gen (16) fra det indre af den forseglede beholder (12) ned til genindvindingsen­

heden (50), hvor gravitationsstrømnings-genindvindingsmekanismen (52) omfatter 

en væskegenindvindingsstrømningspassage (54) til forbindelse og tilslutning af 

udløbsåbningen (16) på den første forseglede beholder (12) og genindvindingsen­

heden (50),

hvor væskegenindvindingsstrømningspassagen (54) er anbragt til at være hori­

sontal eller skråtstillet nedad fra den side, som står i forbindelse med udløbs­

åbningen (16) til genindvindingsenhedens (50) side, og er forsynet med en anden 

åbne/lukkemekanisme (60) til selektivt at omskifte forbindelsestilstanden for at luk­

ke væskegenindvindingsstrømningspassagen (54) under behandlingen af affaldet i 

den første forseglede beholder (12), og for at åbne den anden åbne/lukkemekanis­

me (60) til at genindvinde væsken via væskegenindvindingsstrømningspassagen 

(54) efter behandlingen,

kendetegnet ved omrørerorganer (30) til at omrøre affaldet i den første forseglede 

beholder (12); og

1
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at gravitationsstrømnings-genindvindingsmekanismen (52) omfatter trykudlignings­

organer (62), som forårsager at det første lukkede rum (S1) i den første forseglede 

beholdere (12) og det andet lukkede rum (S2) i genindvindingsenheden (50) har 

samme tryk før en genindvindingsoperation for væsken, og

at den første forseglede beholder (12) er udformet med en horisontal tøndeform 

forsynet med udløbsåbningen (16) på bundsiden ved en midterdel af denne set i 

venstre og højre retning, og diameteren gradvis reduceres fra midterdelen i venstre 

og højre retning imod såvel venstre som højre ende, omrører organerne (30) 

omfatter en rotationsaksel anbragt i bredderetningen i den forseglede beholder (12), 

og er understøttet aksial og roterbart, og et omrørerblad forbundet med rotations­

akslen, og omfattende en del, som udvider sig i den rundtgående retning for rota­

tionsaksen og længden af omrørerbladet fra rotationsakslen til en bladspids er 

konfigureret til at være lang ved en midterposition i den langsgående retning for 

rotationsakslen og gradvis reduceres imod begge ender svarende til den horison­

tale tøndeform for den forseglede beholder (12), og hvor trykudligningsorganerne 

(62) omfatter et trykudligningsforbindelsesrør (64) til at forbinde det første lukkede 

rum i den første forseglede beholder (12) med det andet lukkede rum i genind­

vindingsenheden (50) via en bane, som afviger fra genindvindingsbanen for væs­

ken via udløbsåbningen (16).

2. Apparatur til behandling af et organisk affald ifølge krav 1, hvor forbindelsen imellem 

trykudligningsforbindelsesrøret (64), som danner den afvigende bane og den første 

forseglede beholder (12) udføres via en forbindelses- og tilslutningsdel, som er anbragt 

på en øvre endeflade af den første forseglede beholder (12).

3. Apparatur til behandling af et organisk affald ifølge krav 1, hvor den anden åbne/- 

lukkemekanisme (60) er tilvejebragt i en passende position i udløbsbanen fra udløbs­

åbningen (16) for det behandlede affald, og en væskeindløbsåbning (58) i væskegen­

indvindingsstrømningspassagen (54) står i forbindelse med og er tilsluttet den opstrøms 

side af udløbsbanen fra den første åbne/lukkemekanisme (26).

4. Apparatur til behandling af et organisk affald ifølge ethvert af kravene 1 til 4, hvor en 

bundflade i det lukkede rum (S2) i genindvindingsenheden er tilvejebragt til at være 

lavere end positionen for udløbsåbningen fra den første forseglede beholder.

2
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5. Apparatur til behandling af et organisk affald ifølge ethvert af kravene 1 til 5, hvor 

genindvindingsenheden (50) er indrettet til at opretholde overfladen for den genind- 

vundne væske i det andet lukkede rum deri lavere end udløbsåbningen (16).

6. Apparatur til behandling af et organisk affald ifølge krav 4 eller 5, hvor dampstråle- 

organerne (14) omfatter et dampstrålerør, som også anvendes som rotationsakslen, 

hvor rotationsakslen er udformet som et hult rør, og er konfigureret ved dannelse af 

adskillige dampstrålehuller på en rundtgående overflade af det hule rør.

7. Fremgangsmåde til udskillelse og genindvinding af en væske i en behandling af et 

organisk affald, hvor, efter at et organisk affald er behandlet medens en damp ved høj 

temperatur og høj tryk blæses ind i en første lukket beholder (12) med en udløbsåbning 

(16) med en første åbne/lukkemekanisme (26), som er lukket, med henblik på at udskille 

det behandlede affald og en væske indbyrdes, en anden lukket beholder, som står i 

forbindelse med og er tilsluttet udløbsåbningen (16) fra den første lukkede beholder (12) 

via en væskegenindvindingsstrømningspassage (54) med en anden åbne/lukke­

mekanisme (60), som er lukket, er tilvejebragt,

hvor, efter at den første lukkede beholdeer (12) og den anden lukkede beholder har 

samme tryk og den anden åbne/lukkemekanisme (60) er åben, så udskilles behandlet 

væske selektivt og genindvindes i den anden lukkede beholder ved en gravitations­

strømning af væsken fra det indre af den første lukkede beholder (12) via væskegen­

indvindingsstrømningspassagen via udløbsåbningen (16),

kendetegnet ved, at behandlingen er til behandling af det organiske affald med 

omrøring af det organiske affald i den første lukkede beholder (12) for derved at knuse 

det organiske affald deri, og

at den anden beholder bringes til at have et tryk, som er det samme som trykket i den 

første lukkede beholder (12) via en forbindelse, som er forskellig fra udløbsåbningen 

(16).

8. Fremgangsmåde til udskillelse og genindvinding af væsken ifølge krav 7, hvor væske­

genindvindingsstrømningspassagen (54) er anbragt til at være horisontal eller skråtstillet 

nedad.
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