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GARBAGE DISPﬁSAL APPARATUS V////

BACKGROUND OF THE INVENTION

Fleldsof the invention
The present invention relates to a garbage disposal
5 apparatus, and more particularly to a garbage di%posal
apparatus having a garbage processing chamber adapted to
decomposition using microorganisms.
Reléted art
| Garbage can be disposed by a dry method and a
10 decomposition method using microorganisms. The dry method is
arrahged to remove water in gé;bage and involves gas being
generated from the garbage when water is evaporated. The gas
contains components selected from nitrogen compounds, such as
ammonia and amine, sulfur compounds, such as methyl sulfide,
15 methyl mercaptan and methyl disulfide, and aldehjdes. On the
other hand, the decomposition method using microorganisms is
able to decompose the garbage into water, carbon dioxide and
ammonia if the decomposition is performed completed. However,
adjustment of temperature, amount of retained water and that of
20 oxygen to control an optimum state for microorganisms to
decompose the garbage cannot easily be performed. Therefore,_
gas similar to that generated wiph the dry method is generated.
The gas is smelled.

The stinking componenté which is smelled have

25 thresholds varied for respective components. The threshold
T




deconposition using m croorgani Sns. Rel ated art Gar bage

can be disposed by a dry nmethod and a ~ deconposi ti on net hod usi ng

“m croorgani sns. The dry nethod is arranged to renove water in garbage
and i nvol ves gas being generated fromthe garbage when water is
evaporated. The gas cont ai ns conmponents sel ected from nitrogen
conpounds, such as ammoni a and am ne, sul fur conpounds, such as
nethyl sul fide, met hyl nercaptan and nethyl di sul fide, and aldehydes

0 1%, oo A A oA SRHLIRORE MRLCICHIR e ERROLABEAEHR
i the degppPOshidOnbd Sp@EERhERY IR £4Ffng SOVRYELNO1d of 0.001 ppm
cannot be distinguished froﬁ odorless air if the concentration
is 0.001 ppm or lower. That is, the gas is not smelled. 1If a
5 stinking component of 1 ppm having a threshold of 0.001 ppm is
contained in gas, the component is required to have a
condentration of 1/1000 or lower. A simplest method to make
the gas to be odorless gas is to dilute the component 1000
times.

10 If garbage of the foregoing type is processed by the
decomposition method using microorganisms, generated gas
mixedly contains components, -such as ammonia, which are
contained in a large quantity and which have relatively large
thresholds and.components, such as sulfur components, which are

15 contained in a small quantity and which have significantly
small thresholds. For exampie, ammonia contained in the
generated gas by about 100 ppm has a threshold of about 10 ppm.
If removal to 1/10 is performed the odor of ammonia can be
prevented. On the other hand, the overall portion of the

20 generated gas is a large value of about 5000 (the diluting
magnification aﬁ which distinction from odorless air cannot be
performed). Therefore, dilution to 5000 times is required to
make the stinking component above to be odorless.

Therefore, if garbage is processed by the decomposition

25 method using microorganisms and gas generated during the

process is made to be odorless, dilution to 5000 times is
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adj ustmrent of tenperature, anmount of retained water and that of

oxygen to control an optinumstate for microorgani snms to deconpose
The garbage cannot easily be performed. Therefore, gas simlar to -
that generated with the dry nethod is generated. The gas is snell ed.
The stinking conmponents which is snelled have t hreshol ds vari ed
for respective conponents. The threshold

2

reqﬂired or the stinking component must be reduced to 1/5000.
The dilution to 5000 times requires a large scale air fan. If
activated charcoal is used in the removal process,; ammonia
generated in a large gquantity is adéorbed to the activated
5 charcoal. Thus, the adsorption life-time is too short. If
catalyst is used in-the purifying process, a large quantity of
catalyst is required to purify ammonia. Moreover, the gas must
be heated to high temperatures in order to cause the catalyst
to exhibit its functions. 1In addition, a large runhing cost is
10 required: Also a purifying process using ozone requires a

large size ozone generator and a large quantity of ozone

decomposing catalyst.

SUMMARY OF THE INVENTION

In view of the foregoing, an object of the present
15 invention is to provide a garbage disposal apparatus- for
processing garbage by decomposition using microorganisms and
capable of satisfactorily purifying stinking components for a

long time.
An aspect of the present invention, there is provided
20 a garbage disposal apparatus comprising a processing chamber
for processing garbage; and a purifying chamber for purifying
gas discharged from the processing chamber and containing
stinking components, wherein the process of garbage in the
processing chamber is performed by decomposition using

25 microorganisms, the purifying chamber has a plurality of zones,
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means a limt concentration at which distinction fromodorless air cannot
be performed. Gas having a threshold of ~0. 001 ppm cannot be distinguished
fromodorless air if the concentration is 0.001 ppmor lower. That is, the
gas is not snelled. If a stinking conmponent of 1 ppm having a threshold of
0.001 ppmis. contained in gas, the conponent is required to have a
concentration of 1/1000 or lower. A sinplest nmethod to nake the gas to be
odorless gas is to dilute the conponent 1000 tines. | f garbage of
L?grggﬁgggzE%E;XSSH%§g§i§§S§§§%b2¥ Eggneg%gg 8SE LOBrQEEQ%Qn%SE%gmber

is provided with an ammonia purifying unit for purifying
ammonia and a second purifying chamber into which gas allowed
to pass through the first pgrifying chamber is introduced is
5 provided with a non-ammonia purifying unit for purifying non-
ammonia gas. As a result of the structure above, ammonia
contained in a high concentration and having a large threshold
is first removed. Then, non-ammonia contained at a low
coﬁcentration and having a small threshold is removed.
10 Therefore, an excellent purifying efficiency can be realized.

Another aspect of the present invention, there is
provided a garbage disposal appé;atus having a structure such
that the first purifying chamber 10 has a unit 11 having a
mechanism for brining ammonia into contact with water or water

15 solution. As a result of the above-mentioned structure,
ammonia can easily be removed.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the first purifying chamber has a water storage tank for

20 storing water or water solution and gas discharged from the
processing chamber is introduced into the water storage tank.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the water solution 1la which is'brought into contact with

25 ammonia is water solution containing cation exchange resin. As

a result, performance for solving ammonia can be improved and

e
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m xedly contains conponents, such as ammonia, which are contained
in alarge quantity and which have relatively large thresholds and
tonponents, such as sul fur conponents, which are contained in a small
guantity and which have significantly small threshol ds. For exanpl e,
ammoni a contained in the generated gas by about 100 ppm has a threshold of
about 10 ppm If renoval to 1/10 is perforned, the odor of ammonia can be
prevented. On the other hand, the overall portion of the generated gas is
a large val ue of about 5000 (the diluting magnification a% whi ch

di sti nct | SheFréRr8d8rEigfagtPryaRREL I¥And PEFSPFEANCETRE N PSr OPtiRg M on to

5000 tines is reqxﬁggﬂeiﬁ)aspect of the present invention, ‘there is
provided a garbage disposal apparatus having a structure such
that the water solution wh;ch.is brought into contact with

5 ammonia is acid water solution. As a result, performance for
solvipg ammonia can be improved and therefore satisfactory
purifying performance can be obtained.

Another aspect of the present invention, there is
provided a garbage disposal apparatus'having a structure such
10 that a dehumidifying unit is provided in a gas-flow passage
connecting the first purifying chamber and the second purifying .
chamber to each other. Deteriofation_of the function of the
non-ammonia purifying unit caused from humidity can be
prevented.
15 Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the first purifying chamber has an adsorbent layer, and a
passage for gas allowed to pass. through the adsorbent layer has
a catalyst layer for ammonia. As é result, ammonia can easily
20 be purified without necessities of supplying water and
discharging water. Ammonia can be desorbed from adsorbent
layer so as to be regenerated.
Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
25 that an introduction passage for introducing gas discharged

from the processing chamber into the adsorbent layer is
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make .t he stinking conponent above to be odorl ess. Theref ore, if
garbage is processed by the deconposition nethod using mcroorgani sns and
gas generated during the process is nmade to be odorless, dilution to 5000

times is 3 required or the stinking
conponent nust be reduced to 1/5000. The dilution to 5000 tines requires a
| arge scale air fan. |If activated charcoal is used in the renova

process, anmoni a

proVided with an inlet opening, and opening/closiﬁg means for
arbitrarily introducing/stopping outer air from the inlet
opening and gas introduced from the introduction passége is
provided.

5 Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the gas-flow passage having the catalyst layer for ammonia
and a gas-flow passage connected to the second purifying
chamber are branched, and opening/closing means is provided
10 whiéh ig- capable of arbitrarily introducing/stopping gas
allowed to pass through the adsorbent layer to the gas-flow
passages. As a result, the non;ammonia purifying unit can be
protected and deterioration in the function can be prevented.
Another aspect of the present invention, there is
-15 provided a garbage disposal apparatus having a plurality of
| purifying units each consisting of the first purifying chamber
and the second purifying chamber are provided aﬁd the purifying
units are disposed in parallel. As a result, the regeneration
of the adsorbent layer and the purification of gas can

20 alternately be performed by the foregoing purifying units.
Purification of gas can always be performed.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the purifying chamber.is divided into a purifying passage

25 and a regeneration passage by a partition plate, the adsorbent

layer formed to traverse the purifying passage and the

—_
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generated in a large quantity is adsorbed to the activated charcoal

Thus, the adsorption life-tinme is too short. |If <catalyst is used in the

purifying process, a large quantity of catalyst is required to purify

ammoni a. Moreover, the gas nust be heated to high tenperatures in order to

cause the catalyst to exhibit its functions. In addition, a |large running

cost is required. Also a purifying process using ozone requires a |arge

si ze ozone generator and a large quantity of ozone deconposing catalyst.

SUMVARY OF THE | NVENTI ON
regeneration passage is rotated around a central shaft provided
for the partition plate, the purifying passage is provided with
the second purifying chamber having the adsorbent layer and a
non-ammonia purifying unit, and the regeneration passage has

5 the inlet opening, the adsorbent layer and the catalyst layer

for ammonia. As a result of the foregoing structure in which
the adsorbent layer is rotated, the adsorbent layer is able to
adsorb ammonia in the purifying passage and is regenerated in
the regeneration passage.

10 Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that a heating unit for heating the first purifying chamber.
As a result, desorption and process of ammonia can be enhanced,
and the adsorbent layer can easily be regenerated.

15" " Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that an adsorbent forming the adsorbent layer is selected from
the group consisting of activated alumina, natural zeolite,
synthetic zeolite, silica gel, activated clay, accretion

20 activated charcoal and ion exchange resin. As a result,
performance for adsorbing ammonia can be improved.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the catalyst layer for ammonia is in the form in which a

25 carrier carries noble metal or a metal oxide.

Another aspect of the present invention, there is

—_—
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In view of the foregoing, an object of the present invention is to provide
a garbage di sposal apparatus for processing garbage by deconposition using
M croorgani sms and capable of satisfactorily purifying stinking conponents
for a long tine. An aspect of .the present invention, there is
provi ded a garbage di sposal apparatus conprising a processing chanber for
processi ng garbage; and a purifying chanber for purifying gas discharged
fromthe processing chanber and containing stinking conmponents, wherein
the process of garbage in the processing chanber is perfornmed by

deconposi PreNidedng garbager garPefsl ARPAFALIEy NAYiAFaRpSLINET VA ISHCR ity

of zones, \ .
that the adsorbent layer carries noble metal or metal oxide for

forming the catalyst layer for ammonia, and the adsorbent layer
also serves as the catalyst_laYer for ammonia. As a result,

5 the apparatus can be simplified.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the noble metal is selected from the group consisitng of
platinum, gold, silver, copper, palladium, ruthenium and

10  rhodium.

Another aspect of the present invention, there is
provided a garbage disposal appératus having a structure such
that the metal oxide is selected from the group consisting of
nickel oxide, manganese oxide, cobalt oxide, iron oxide and

15 vanadium pentoxide.

Another aspect of the present invention, there is

: providéd a garbage disposal apparatus having a structure such
that the non-ammonia purifying unit has an adsorbent layer for
non-ammonia.

20 Another aspeét of the present invention, there is
provided a garbage disposal apparatus having a structure such
that an adsorbent for forming the adsorpent layer for non-
ammonia is activated charcoal. As a result, the efficiency for
removing non-ammonia gas can be improved and handling can be

25 facilitated.

Another aspect of the present invention, there is

//
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4 a first purifying chanmber connected to the processing chanber is
provi ded with an anmonia purifying unit for purifying amonia and a second
purifying chanber into which gas allowed to pass through the first
purifying chanber is introduced is provided with a non-ammoni a purifying
unit for purifying non- ammoni a gas. As a result of the structure above,
anmoni a
proéided a garbage disposal apparatus having a structure such
that the non-ammonia purifying unit has a catalyst layer for
non-ammonia made of a catalyst having oxidizing performance.
As a result, the performance for purifying non-ammonia can
5 semi-permanently be maintained:

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the catalyst is in the form in which a carrier carries at
least any one of noble metal selected from the group consisting

10 of platinum, gold, silver, copper, palladium, ruthenium and
rhodium and a metal oxide selected from the group consisting of

nickel oxide, manganese oxide, cobalt oxide, iron oxide and

vanadium pentoxide.

hRIEF DESCRIPTION OF THE DRAWINGS
15 - Fig. 1 is a block diagram schematically showing the
garbage disposal apparatus according to the present invention;
Fig. 2 is a schematic view showing an essential portion
of the garbage disposal apparatus according to the embodiment
of the present invention;
20 Fig. 3 is a schematic view showing an essential portion
of the garbage disposal apparatus according to the embodiment
of the present invention: A
Fig. 4 is a schematic view showing an essential portion

of the garbage disposal apparatus according to the embodiment

25 of the present invention;
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contained in a high concentration and having a large threshold is first

renoved. Then, non-amonia contained at a |ow concentration and
having a small threshold is renoved. Therefore, an excellent
purifying efficiency can be realized. Anot her aspect of the present

I nvention, there is provided a garbage di sposal apparatus having a
structure such that the first purifying chanber 10 has a unit 11 having a
mechani sm for brining ammonia into contact with water or water sol ution.
As a result of the above-pmentioned_structure, anmonia can easily be

r emoved. Eigh&r 18pactleck idiggramnnschapatirghly; sdowing the

provi ded %agc%rabg%g%idslp%%%slalapa ag%rt%susac%%\gﬂ%ga tsc;[ ra‘hcét reer Seumcbhodiment of

the present invention;

Fig. 6 is a schematic view showing an essential portion

5 of the garbage disposal apparatus according to the embédiment
of the present invention; |

Fig. 7 is a block diagram schematically showing the
garbage disposal apparatus according to another embodiment of
the present invention;

10 Fig. 8 is a schematic view showing an essential portion
of the garbage disposal apparatus according to the embodiment
of the present invention; |

Fig. 9 is a schematic view showing an essential portion
of the garbage disposal apparatus according to the embodiment

15 of the present invention;

Fig. 10 (a) is a schematic view showing an esseﬁtial
portion of the garbage disposal apparatus according.to thé
embodiment of the present invention;

Fig. 10 (b) is a schamatic view showing an essential

20 portion of the garbage disposal apparatus, as shown in Fig. 10
(a), with heat device;

Fig. 11 is a schematic view showing an essential
portion of the garbage disposal apparatus according to the
embodiment of the present invention;

25 Fig. 12 is a schematic view showing an essential
portion of the garbage disposal apparatus according to the

-
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that .the first purifying chanber has a water storage tank for storing

wat er or water solution and gas discharged fromthe processing chanber is
I ntroduced into the water storage tank. Anot her aspect of the
present invention, there is provided a garbage di sposal apparatus having a
structure such that the water solution 1la which is brought into contact
wth ammonia is water solution containing cation exchange resin. As a
result, performance for solving anmonia can be inproved and

embodiment of the present'invention;

Fig. 13 is a schematic view showing an essential
portion of the garbage disposal apparatus according to the
embodiment of the present invention;

5 : Fig. 14 is a schematic view showing an essential
portion of the garbage disposal apparatus according to the
embodiment of the present invention; and

Fig. 15 is a graph showing a result of purification
characteristic value.

10

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described. Fig. 1 is
a block diagram schematically showing a garbage disposal
apparatus according to the present invention.

‘15 | The garbage disposal apparatus according to the present
invention has a processing chamber 1 for processing garbage by
decomposition using microorganisms. Gas generated during the
foregoing process contains ammonia in a large quantity and non-
ammonia gas, such as sulfur compounds in a small quantity as

20 stinking components. Specifically, ammonia is 99 volume % of
the stihking components in the generated gas. According to the
present invention, there is provided an apparatus capable of
purifying the foregoing stinking gas and maintaining the
required performance for a long time. |

25 The structure accordihg to the present invention has a

purifying chamber 2 for purifying gas containing the stinking
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5 therefore satisfactory purifying performance can be obtai ned.

Anot her aspect of the present invention, there is provided a garbage

di sposal apparatus having a structure such that the water solution which
i.s brought into contact with ammonia is acid water solution. As a result,
performance for solving ammonia can be inproved and therefore satisfactory
purifying performance can be obt ai ned. Anot her aspect of the
present invention, there is provided a garbage di sposal apparatus having a

tructure such that dehum difying unit is provided in a gas-fl ow _passage
strd components é&scharged %ré% the prJ%essing chambgr 1. é%e g

purifying chamber 2 has a first purifying chamber 10 and a

second purifying chamber 30. The first purifying chamber 10

connected to the processing chamber 1 has a ammonia purifying

5 unit for purifying ammonia. The second purifying chamber 30

into which gas allowed to pass through the first purifying

chamber 10 is introduced has a non-ammonia purifying unit for

purifying non-ammonia gas. The garbage disposal apparatus

having the foregoing structure is arranged such that gas

10 containing stinking components is first introduced into the

first purifying chamber 10 by an air fan 33 so that ammonia

contained at a high concentratidn and having a large threshold

is removed by the ammonia purifying unit. Then, the gas is

introduced into the second purifying chamber 30 in which non-

15 ammonia gas contained at a low concentration and having a small

threshold is removed by the non-ammonia purifying unit. Since

ammonia contained in a large quantity is first removed,

deterioration of the non-ammonia purifying unit by ammonia and

the like can be prevented. Therefore, the function of the non-

20 ammonia purifying unit can satisfactorily be maintained for a

long time. Moreover,.the ammonia purifying unit and the non-

ammonia purifying unit can be operated efficiently. Note that
arrows indicate direction in which the stinking gas moves.

The first purifying chamber 10 for purifying ammonia

25 will now be described. Fig. 2 is a schematic view showing an

essential portion of the garbage disposal apparatus according

R
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connecting the first purifying chanber and the second purifying chanber to
€ach other. Deterioration of the function of the non-amonia purifying
unit caused fromhumdity can be prevented. Anot her aspect of the
present invention, there is provided a garbage di sposal apparatus having a
structure such that the first purifying chanber has an adsorbent |ayer,
and a passage for gas allowed to pass through the adsorbent |ayer has a
catal yst layer for ammobnia. As a result, ammonia can easily be purified

wi t hout necessities of supplying water and discharging water. Anmpnia can
be desor bd® faofizg%o iment of the present invention. The first

purifying chamber 10 of the apparatus according to this

embodiment has a water storage tank 12 storing water solution

lla as a unit 11 having a function for contact with water or

5 water solution (hereinafter calléd "water solution). The

leading end of an introduction passage 5 for the gas discharged

from the processing chamber 1 reaches the inside portion of the

water solution 1lla stored in the water storage tank 12,

Moreover, a gas-flow passage 3 connected to the second

10 purifying chamber 30 is disposed above the water level in the

water storage tank 12. Gas discharged from the processing

chamber 1 is allowed to pass thfpugh the introduction passage

. 5 so as to be introduced into the water solution 1lla so that

ammonia is dissolved in the water solution 1lla so as to be

15 removed. If a water supply port and a discharge port (not

shown) are provided for the water storage tank 12, the water

solution l1lla can easily be changed. Thus, the apparatus can

easily be handled. If the water solution lla stored in the

water storage tank 12 is water solution containing cation

20 exchange resin, the performance for dissolving ammonia can be

improved. Therefore, even if fhe concentration of ammonia to

be discharged is high, excellent removing performance can be
maintained. ;

If the water solution l1la stored in the water storage

25 tank 12 is acid water solution, ammonia can be neutralizéd.

Therefore, the removing performance can be improved and the

- 13 -
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| ayer so as to be regenerated. Anot her aspect of the present
invention, there is provided a garbage ~di sposal apparatus having a
Structure such that an introduction passage for introduci ng gas di scharged
f.romthe processing chanber into the adsorbent |ayer is

REPLACEMENT SHEET 6

water solution can be used for a long time. If the water
solution 1lla is water, there is a risk that the dissolved
ammonia is again discharged. If it is once neutralized, it is
converted into ammonia salt, thus overcoming the risk of the
5 re-discharge. It is preferable that the acid water solution be

weak acid because the safety and the corrosion resistance of
the container must be considered. The water solution is
selected from the group consisting of buffer solution having a
buffering function, such as tartrate, phthalate, phosphate,

10 acetate, citrate, ascorbic acid, citric acid, malic acid.and
succinic acid.

If vibrations of ultrﬁsonic waves or the like are

- applied to the water solution l1lla in the water storage tank 12
by using a ultrasonic device 101 or the like, the removing
15 performance can furthermore be improved.

The apparatus for dissolving ammonia to remove the same
is not limited to the structure in which gas is introduced into
water. Figs. 3 and 4 are schematic views showing garbage
disposal apparatuses according to second and third embodiments

20 of the present invention. As shown in Fig. 3, the first
purifying chamber 10 has a water storage tank 12 storing water
solution 11lb. Water 11b in the water storage tank 12 is sucked
by a pump 26 so as to be sprayed from the top surface of the
first purifying chamber 10. Gas‘discharged from the précessing

25 chamber 1 is allowed to pass through the first purifying

chamber 10 in which water solution is being sprayed so that

_—_—
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provided with an inlet opening, and opening/closing neans for arbitrarily
i'ntroduci ng/ stopping outer air fromthe-inlet opening and gas introduced
fromthe introduction passage is provided. Anot her aspect of the
present invention, there is provided a garbage di sposal apparatus having a
structure such that the gas-fl ow passage having the catal yst |ayer for
ammonia and a gas-fl ow passage connected to the second purifying chanber
are branched, and openi ng/closing neans is provided which is capable of
arbitrarily |ntrodUC|ng/stopp|ng gas allowed to pass through the adsorbent
| ayer to BR@mogdd- fsowemgyedages. As a result, the non-anmonia purifying

unit can be .
As shown in Fig. 4, a fiber or sponge layer 28

transversing the first purifying chamber 10 is provided. A

water tank storing water solution 27 is provided at the base

5 éortion of the layer above. The water solution 27 in the water

tank is absorbed into the layer 28 by the capillary phenomenon.

Gas discharged from the processing chamber 1 is allowed to pass
through the layer 28 so that ammonia is removed.

The gas, from which ammonia has been removed, contains

10 water therein in a large quantity. The gas allowed to pass

through the first purifying chamber 10 is introduced into the

second purifying chamber 30. Iflthe quantity of water is too

.large, the functions of some non-ammonia purifying units

deteriorate. An embodiment having a contrivance to solve the

15 foregoing problem will now be described. Fig. 5 is a block

diagram schematically showing another embodiment of the garbage

disposal apparatus according to the present invention. As

shown in Fig. 5, the garbage disposal apparatus has a

dehumidifying unit 4 disposed in a gas-flow passage 3

20 connecting the first purifying chamber 10 and the. second

purifying chamber 30 to each other. As the dehumidifying unit

4, there are considered an apparatus arranged to cool the gas

to remove the same by moisture condensation, a heating

apparatus for lowering the relative humidity of the gas, and an

25 apparatus having an adsorbing layer made of silica gel,

zeolite, synthetic zeolite, silica gel, activated alumina or

- 15 - This Sheet Has Been Reﬂ
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protected and deterioration in the function can be prevented.

Anot her aspect of the present invention,-there is provided a garbage

di sposal apparatus having a plurality of purifying units each consisting
of the first purifying chanber and the second purifying chanber are

provi ded and the purifying units are disposed in parallel. As a result,
the regeneration of the adsorbent |ayer and the purification of gas can
alternately be perforned by the foregoing purifying units. Purification of
gas can al ways be perfornmed. Anot her aspect of the present

i nvent i on,ca¥rium jGhlowifg ded a gar bage di sposal apparatus having a

structure such If the dehumidifying unit 4 is an apparatus having the

adsorbing layer, it is preferable that a structure for
regenerating the adsorbing layer be employed. Fig. 6 is a
5 schematic view showing an essential portion of a garbage
disposal apparatus having the dehumidifying unit 4 which is an
adsorbent layer 4a. An air-inlet passage 41 and an air fan 42
for newly introducing air from outside are provided for a gas-
flow passage 3a between the ammonia purifying unit and the
10 adsorbené. layer 4a. Moreover, a discharge passage 43 is
provided for an air-flow passage 3b between the adsorbent layer
4a and the non-ammonia purifyiﬁg unit. An openihg/closing
means 44 for arbitrarily introducing/stopping air from the air-
inlet passage 41 and gas from the gas-flow passage 3a is
15 provided at the branched position of the air-inlet passage 41.
An opening/closing means 45 for arbitrarily supplying/stopping
air to the discharge passage 43 and supplying/stopping gas to
the air-flow passage 3b is provided at the branched position of
the discharge passage 43. In a normal state, the air-inlet
20 passage 41 and the discharge passage 43 are closed so that gas
allowed to pass through the first purifying chamber 10 is
allowed to pass through the adsorbent layer 4a so as to be
introduced into the second purifying chamber 30. If the
adsorbent layer 4a is required to be regenerated, the air-inlet
25 passage 41 and the discharge passage 43 are closed to introduce

fresh air into the adsorbent layer 4a and air allowed to pass

- 16 -
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that the purifying chanber is divided into a purifying passage and a
r'egenerati on passage by a partition plate, the adsorbent Ilayer fornmed to
traverse the purifying passage and the

7 regeneration passage is rotated around a central shaft provided for
partition plate, the purifying passage is provided with the second
purifyi ng chanber having the adsorbent |ayer and a non-amoni a purifying

unit,

10

15

20

25

and the regenerati on passage has

through the adsorbent layer 4a is discharged from the discharge
passage 43 to the outside.

A structure in which the first purifying chamber 10 for
purifying ammonia is provided With an ammonia purifying unit
except the unit 11 will now be described, the ammonia purifying
unit having a function for realizing contact with water or
water solution. Fig; 7 is a block diagram showing the
schematic structure of another garbage disposal apparatus
accordinq to the present invention. As shown in Fig. 7, the
garbage disposal apparatus has an adsorbent layer 13 in the
first purifying chamber 10; and a catalyst layer 14 for ammonia
in the gas-flow passage 6 for tﬁe gas allowed to pass through
the adsorbent layer 13. Moreover, the foregoing processing
apparatus has an inlet opening 15 in an introduction passage 5
for introducing gas discharged from the processing chamber 1
into the adsorbent layer 13. Moreover, an opening/closing
means 17 for arbitrarily introducing/stopping outer air from
the inlet opening 15 and the gas introduced from the
introduction passage 5 is formed. The adsorbent layer 13 has
excellent performance for quickly adsorbing ammonia. Although
the catalyst layer 14 for ammonia cannot absorb ammonia as
quickly as the adsorbent layer 13, it is a catalyst having a
function for purifying ammonia. If a large quantity of ammonia
is adsorbed to the adsorbent layer 13 and thus the function
deteriorates, the catalyst layer 14 for ammonia has a function

of processing ammonia and processing desorbed ammonia when

t he

_—
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the inlet opening, the adsorbent |ayer and the catal yst |ayer for ammoni a.
As a result of the foregoing structure rn which the adsorbent |ayer is
rotated, the adsorbent layer is able to adsorb ammonia in the purifying
passage and is regenerated in the regeneration passage. Anot her
aspect of the present invention, there is provided a garbage di sposal
apparatus having a structure such that a heating unit for heating the
first purifying chanber. As a result, desorption and process of amoni a
can be enhanced, and the adsorbent Iayer can_easily be re enerated

Anot her asmaonisf haebpensdesorhe@nfrem, tﬂ?m#@ﬁ?%Peﬁﬁckﬁ g4t (REgleT

di sposal apparatus having a-structure_such
tgpregenerate t%e adsorbent layer 13.

As the adsorbent for forming the adsorbent layer 13,

activated alumina, natural zgplite, silica gel, activated clay,
5 accreFion activated charcoal and ion exchange resin. The
adsorbent layer 13 is formed by at least one of the materials
above. Among the materials above, silica gel is a most
suitable material. If lg of silica gel and 1g of synthesized
ieolite are used to compare the break-through period (time
10 taken for adsorption to be saturated and removal ratio to be
made to be zero), a stinking gas containing ammonia in a
quantity of 100 ppm and supplied.with air at a flow rate of 200
cc/minute results in the synthesized zeolite to be broken-
through in two hours. On the other hand, silica gel is able

15 maintain the adsorbing performance for 25 hours.

As the catalyst layer 14 for ammonia, a structure is
selected from a structure in which the carrier carries noble
metal or a metal oxide having oxidizing performance. The
carrier is selected from the consisting of alumina, titania,

20 silica alumina, silica and zeolite. The noble metal is
selected from the group consisting of platinum, gold, silver,
copper, palladium, ruthenium and rhodium. Among the foregoing
materials, platinum is the most_suitable material. The metal

oxide is selected from the group consisting of nickel oxide,

25 - manganese oxide, cobalt oxide, iron oxide and vanadium
pentoxide. Although the catalyst layer 14 for ammonia cannot
1 Sheetlliiilfﬂeﬂieim




that an adsorbent formng the adsorbent |ayer is selected from the group
consisting of activated alum na, natural- zeolite, synthetic zeolite,
silica gel, activated clay, accretion activated charcoal and ion exchange
r.esin. As a result, performance for adsorbing ammoni a can be i nproved.
Anot her aspect of the present invention, there is provided a garbage
di sposal apparatus having a structure such that the catal yst |ayer for
ammonia is in the formin which a carrier carries noble nmetal or a netal
oxi de. Anot her aspect of the present invention, thenf I S
quickly adsorb ammonia as can be performed by the a sorbent
layer 13 at room temperature, it is able to remove a large
quantity of ammonia if it is heated to, for example,.200°C to
300°cC.

5 The garbage disposal apparatus has a structure in which
the inlet opening 15 is closed in a normal state, the stinking
gas generated in the processing chamber 1 is introduced from
the introduction passage 5 to cause the same to pass through
the adsorbent layer 13. After ammonia has been adsorbed, the

10 gas is introduced into the second purifying chamber 30. When
the adsorbent layer 13 has been saturated with ammonia and it
must be regenerated, introduction of the stinking gas from the
introduction passage 5 is interrupted and the inlet opening 15
is opened so as to introduce fresh air in order to desorb

15 ammonia adsorbed to the adsorbent layer 13 so as to regenerate
the adsorbent layer 13. After the adsorbent layer 13 has been
regenerated, the inlet opening 15 is closed to introduce, from
the introduction passage 5, stinking gas generated in the
processing chamber 1. Since the adsorbent layer 13 and the

20 catalyst layer 14 for ammonia are provided as described above,
the adsorbent layer 13 can be regenérated in a state where the
adsorbent layer 13 is quickly adsorbing ammonia. Therefore,
the purifying operation can satisfactorily be performed for a
long time.

25 Since the adsorbent layer 13 and the catalyst layer 14

for ammonia are heated, the desorption and the process of
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§ . provided a garbage di sposal apparatus having a structure such that
the adsorbent |ayer carries noble netal -or netal oxide for formng the
| ayer for anmonia, and the adsorbent |ayer also serves as the

cat al yst
cat al yst

| ayer for ammonia. As a result, the apparatus can be sinplifi

Anot her aspect of the present invention, there is provided a garbage

di sposal

apparatus having a structure such that the noble netal is

sel ected fromthe group consisitng of

10

15

20

25

ammonia can be enhanced, it is preferable that the foregoing
apparatus be provided with a heating unit for heating the first
purifying chamber 10. Figs. 8 and 9 are schematic views
showing an essential portion of a purifying unit according to
another embodiment of the present in#ention. As shown in Fig.
8, the foregoing processing apparatus a heating unit 25
disposed in connection with the adsorbent layer 13 and the
catalyst layer 14 for ammonia. When regeneration is performed,
the heating unit 25 is operated to raise the temperature of the
adsorbent layer 13 andlthe catalyst layer 14 for ammonia. As
shown in Fig. 9, the heating unit 25 may be disposed between
the inlet opening 15 and the adsorbent layer 13 to heat air
introduced through the inlet opening 15 so as to heat the
adsorbent layer 13. If the heating unit 25 is provided,
desorption and process of ammonia can be enhanced. Therefore,
the regeneration of the adsorbent layer 13 can easily be
performed so that the removing performance is maintained for a
long time. Note that the heating unit 25 is omitted in the
following drawings for explaining the apparatus.

In the foregoing garbage disposal apparatus,.
purification of gas generated in the proceésing chamber 1 and
regeneration of the adsorbent layer 13 are repeated.
Therefore, a garbage disposal apparatus having a plurality of
purifying units each consisting.of the first purifying chamber
10 and the second purifying chamber 30 is shown in Fig. 10 (a).

Since the foregoing purifying units are disposed in parallel in

ed.
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platinum gold, silver, copper, palladium rutheniumand rhodium

Anot her aspect of the present invention,- there is provided a garbage

@i sposal apparatus having a structure such that the netal oxide is
selected fromthe group consisting of nickel oxide, nmanganese oxi de,
cobalt oxide, iron oxide and vanadi um pent oxi de. Anot her aspect of
the present invention, there is provided a garbage di sposal apparatus
having a structure such that the non-amonia purifying unit has an

adsorbent |ayer for non-ammoni a. .
the processing apparatus above, the regeneration of the

adsorbent layer 13 and purification of the gas can alternately

be performed in. the purifying wunit by operating the

opening/closing means 17. Therefore, the purification of the
5 stinking gas can always be performed.

Fig. 10(b) shows an example performed by using two
purifying units described above. - The adsorbent-layer employs
silica gel within 300g, the catalyst layer 14 is provided with
the carrier carrying platinum in 40 cc, and the second

10 purifyiné chamber 30 employs a catalyst with the carrier
carrying platinum in 30 cc. In this condition, purification of
gaé discharged from the processing chamber and regeneration of
the adsorbent layer are alternatively processed in each unit
per 12 hours cycle. When the purification is preformed, the

15 duct éommunicated wifh tﬁe processing chamber is opened by
using the opening/closing means 17 and the inlet opening 15 is
closed. Further, heating device 251 is in off and heating
device 252 is in 150°C. When the regeneration is performed,
the duct communicated with the processing chamber is closed by

20 using the opening/closing means 17 and the inlet opening 15 is
opened. Further, the heating device 251 is in 250°C and the
heating device 252 is in 150°C. The device is located into the
room temperature condition.

Fig. 15 shows a result of purification characteristic

25 value under the condition of alternatively processing the
purification and the regeneration pre 12 hours cycle. The
- 21 -
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Anot her aspect of the present invention, there is provided a gar bage
di sposal apparatus having a structure such that an adsorbent for form ng
the adsorbent |ayer for non- amonia is activated charcoal. As a result,
the efficiency for renmpoving non-anmonia gas can be inproved and handling
fgn be facilitated. Anot her aspegt_of the present invention, there
removing performance subjected to the ammonia discharged from
the processing chamber is used as purification characteristic.
In view of Fig. 15, the purification characteristic is
not deteriorated under the condition of alternatively
5 pfocessing the purification and the regeneration pre 12 hours
cycle.
Another embodiment of the garbage disposal apparatus
having the adsorbent layer 13 will now be described. Fig. 11
is a schematic ﬁiew showing an essential portion of a garbage
10 disposal- apparatus according to another embodiment of the
present invention. Different structures from the foregoing
structures will now be describéﬁ. As shown in Fig. 11, the
_gas-flow passage 6 having the catalyst layer 14 for ammonia and
the gas-flow passagé 3 connected to the second purifying
15 chamber 30 are branched. An opening/closing means 19 is formed
at the position at which the gas-flow passages 3 and 6 are
branched so that introduction of gas allowed to pass through
the adsorbent layer 13 and stoppage of the same are arbitrarily
performed. The air-flow passages 3 and 6 respectively have air
20 fans 33 and 21. 1In the garbage disposal apparatus, the inlet
opening 15 and the gas-flow passage 6 having the catalyst layer
14 for ammonia are usually closed. Thus, the gas processed in
the processing chamber 1 is introduced from the introduction
passage 5, and then allowed to pass through the adsorbent layer

25 13. The gas, from which ammonia has been adsorbed, is allowed

to pass through the gas-flow passage 3 so as to be introduced

[
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provi,ded a garbage di sposal apparatus having a structure such that the
non-ammoni a purifying unit has a catalyst |layer for non-amonia nmade of a
cat al yst having oxidizing performance. As a result, the perfornmance for
purifying non-ammoni a can sem -pernmanently be maintai ned. Anot her
aspect of the present invention, there is provided a garbage di sposal
apparatus having a structure such that the catalyst is in the formin
which a carrier carries at |east any one of noble netal selected fromthe
group consisting of platinum gold, silver, copper, palladium ruthenium
and rhodiintanthe seeend urtfvingcekambersnd@he §foupgenasptippgoss the

adsorbent layer 13 is required, gas from the introduction
passage 5 is stopped. Also the gas-flow passage 3 connected to
the second purifying chamber 30 is closed. By opening the
5 inlet opening 15 to introduce fresh air to desorb ammonia
adsorbed to the adsorbent layer 13 so as to regenerate the
adsorbent layer 13. Moreover, the gas-flow passage 6 having
the catalyst layer 14 for ammonia is opened to cause the
catalyst layer 14 for ammonia to remove desorbed ammonia.
10 After the adsorbent layer 13 has been regenerated, the
apparatus is returned to the normal state. In the foregoing
processing apparatus, desorbed éﬁmonia is not supplied to the
second purifying chamber 30. Thérefore, the non-ammonia
purifying unit can reliably be protected from ammonia to
15 prevent deterioration in the function.

Fig. 12 is a schematic view showing an essential
portion of a garbage disposal apparatus according to another
embodiment of the present invention. As shown in Fig. 12, the
processing apparatus has a structure such that the purifying

20 chamber 2 is divided into a purifying passage 2a and a
regeneration passage 2b by a partition plate 24 disposed along
the direction in which gas flows. The adsorbent layer 13 is
formed to transverse the purifying passage 2a and the
regeneration éassage 2b. The adsorbent layer 13 is provided
25 with a drive unit 23. The purifying passage 2a is provided
with a second purifying chamber 30 into which gas containing
e
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ni ckel oxi de, manganese oxi de, cobalt oxide, iron oxide and vanadi um-
pent oxi de. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig.
1 is a block diagram schematically showing the garbage di sposal apparatus
according to the present invention; Fig. 2 is a schematic view
showi ng an essential portion of the garbage di sposal apparatus accordi ng
to the enbodi nent of the present invention; Fig. 3 1s a schematic
vi ew showi ng an essential portion of the garbage di sposal apparatus

according to the enbodi nent -
the stinking components is introduced from the processing

chamber 1 and which has the adsorbent layer 13 and the non-
ammonia purifying unit. The regeneration passage 2b is
isolated from the processing chamber 1 and provided with the
5 inlet opening 15, the adsorbent layer 13 and the catalyst layer
14 fer ammonia. The foregoing apparatus is characterized in
that the drive unit 23 is operated so that the adsorbent layer
13 is rotated relative to a central shaft provided for the
partition plate 24. Since the adsorbent layer 13 is rotated,
10 adsorption is always performed by the adsorbent layer 13 moved
to the purifying'passage 2a. The portion of the adsorbent
layer 13 moved to the regeneratipn passage 2b is regenerated.
. The foregoing apparatus is not required to operate the
opening/closing means of the foregoing processing apparatus to

15 perform opening and closing.

In the case where the adsorbent 1ayer 13 carries noble
metal or the metal oxide for forming the catalyst layer 14 for
ammonia, the adsorbent layer 13 may also serve as the catalyst
layer 14 for ammonia. In usual, the foregoing processing

20 apparatus is structured such that ammonia is adsorbed by the
adsorbent of the adsorbent layer 13. When the adsorbent layer
13 is heated at the time of regenerating the same, desorbed
ammonia is oxidized and decomposed by the noble metal or the
metal oxide. Since the foregoing processing apparatus has the
25 structure such that the adsorbent layer 13 also serves as the

catalyst layer 14 for ammonia, the apparatus can be simplified.
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of'the_present_invention; Fig. 4 is a schematic view show ng an
essential portion of the garbage disposal apparatus according to the
enbodi ment of the present invention; Fig. 5is a block

di agram schematically showi ng the garbage di sposal apparatus according to
anot her enbodi nent of

The first purifying chamber 10 for purifying ammonia is
not limited to the foregoing embodiments. In an example case
of the apparatus shown in Fig. 13 in which the gas-flow passage
3 connected to the second purifying chamber 30 and the gas-flow

5 passage 6 for .the regeneration are branched, a water tank 22
storing water solution is provided in piace of the catalyst
layer 14 for ammonia. When regeneration is performed, gas
allowed to pass through the adsorbent layer 13 of the water
tank 22 may be introduced so as to be dissolved in the water

10 solution in order to regenerate the adsorbent layer 13.

The second purifying chamber 30 for purifying non-
ammonia gas will now be describéd. The non-ammonia purifying
unit provided with the second purifying chamber 30 has a
function of removing non-ammonia gas contained at a low

15 cohcentration and having a small threshold after ammonia has
been removed. The non-ammonia gas components are selected from
a sulfur component such as methyl sulfide, methyl mercaptan and
methyl disulfide; aldehyde; and alcohols. Fig. 14 is a
schematic view showing an essential portion of a garbage
20 disposal apparatus according to another embodiment of the
present invention. The non-ammonia purifying unit is selected
from an adsorbent layer 31 for non-ammonia having an adsorbent
such as activated charcoal; and a catalyst layer 32 for non-
ammonia composed of a catalyst having oxidizing performance.
25 Each of the foregoing components may be used solely or use of

their combination is permitted. Since the activated charcoal

- 25 - This Sheet Has Been Re{ilaced




the present invention; Fig. 6 is a schematic view show ng an

essenti al
enbodi ment

schematically showi ng the garbage disposal apparatus according to another

enbodi nent

portion of the garbage di sposal apparatus according to the
of the present invention; Fig. 7 is a block diagram

of . the present invention; Fig. 8 is a schematic view

showi ng an essential portion of the garbage disposal apparatus according

to the enbodinent of the present i nventi on; Fig. 9 is a schemtic

vi ew showi

according F
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25
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it can easily be handled, it is a suitable material. Although
the shape of the adsorbent layer 31 for non-ammonia may be in
the form of a particle-type layer or a honeycomb shape, the
honeycomb shape is a preferred shape because pressure damage
can be prevented and excellent contact with the gas can be
realized. The catalyst for forming the catalyst layer 32 for
non-ammonia is selected from a structure in which the carrier
carries at least any one of noble metal, such as platinum,
gold, siiver, copper, palladium, ruthenium and rhodium or a
metal oxide, such as nickel oxide, manganese oxide, cobalt
oxide, iron oxide and vanadium bentoxide.

As described above, the garbage disposal apparatus
according to the present invention has the structure such that
the first purifying chamber 10 first removes ammonia contained
in a large quantity; and then the second purifying chamber 30
removes the non-ammonia gas; Therefore, the non-ammonia
purifying unit cannot be damaged by ammonia and the 1like.
Therefore, the function of the non-ammonia purifying unit can .
satisfactorily be maintained for a long time.

Results of measurement of the purifying effect of the
purifying unit will now be described. The measurement was
performed as follows: garbage having a predetermined
composition was decomposed with microorganisms in the
processing chamber 1. Generated stinking gas was purified in

the purifying chamber 2. At this time, a sensory evaluation
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of the present. invention; Fig. 10 (a) is a schematic view show ng
ah essential portion of the garbage disposal apparatus according to the

enbodi ment of the present invention; Fig. 10 (b) is a schamatic
vi ew showi ng an essential portion of the garbage di sposal apparatus, as
shown in Fig. 10 (a), with heat device; Fig. 11 is a schematic

vi ew show ng an essential portion of the garbage di sposal apparatus

according to the enbodinent of the present invention; Fig. 12 is a

schemati c view show ng an essenti al
test was performed such that gas discharged from the outlet

opening of the purifying chamber 2 was sniffed by six
panellers. The sensory evaluation was performed by giving six
step intensities of the smell such that the upper and lower
5 values were omitted and an average of the four residual
panellers were employed. The intensity of the smell was
evaluéted such that None was given zero point, Subtle was given
one point, Slight smell withlwhich the source can be determined
was given two points, Fair smell which can easily be sensed was
10 given three points, strong smell was given four points and
Harsh smell was given five points. Note that the gas generated
from the processing chamber 1 wés a gas given five points.
(Example 1)
The purifying chamber 2 having.the structure shown in
15 Fig. 2 was used to perform purification. The water storage
tank 12 storing water l1la was employed as the first purifying
chamber 10, and the activated. charcoal was employed in the
adsorbent layer 31 for non-ammonia in the second purifying
chamber 30. The stinking gas generated 60 to 80 minutes after
20 was smelled by the panellers. The average value of results was
1.5.
(Example 2)
Purification was performed in the purifying chamber 2
having the structure shown in Fig. 9. Silica gel was used in
25 the adsorbent layer 13 of the firsf purifying chamber 10. As

the catalyst layer 14 for ammonia in the branched gas-flow
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portion of the garbage di sposal apparatus according to the

enbodi ment of the present invention; - Fig. 13 is a schematic view
showi ng an essential portion of the garbage disposal apparatus according
to the enbodinent of the present invention; Fig. 14 is a schematic

view showi ng an essential portion of the garbage disposal apparatus
according to the
passage 6, a structure in which platinum was carried by alumina
was employed. Activated charcoal was employed as the gas-flow
passage 3 in the second purifying chamber 30. The stinking gas
was smelled by the panellers 60 to 80 minutes after the
S generation. The average value of results of the panellers was
1.0, and an average value of results of 1.1 was obtained three
hours later.
(Example 3)
In place of silica gel in Example 2, synthesized
10 zeolite was used as the adsorbent }ayer 13 and a similar method
to that according to Example 2 was employed to meaéure the
effect. The stinking gas was smélled by the panellers 60 to 80
minutes after the generation. The average value of results was
1.6, and an average value of results of 2.8 was obtained three
15 hoﬁrs later. Then, the opening/closing means 17 and 19 were
operated, the adsorbent layer 13 and the catalyst layer 14 for
ammonié were heated to 200°C, ammonia adsorbed to the adsorbent

layer 13 was desorbed to regenerate the adsorbent layer 13.

Then, the purification was restarted. The average value of
20 results of the panellers was 1.7 which was a satisfactory
value.

(Comparative Example 1)
Purification was performed in a purifying chamber
having only the activated charcoal which was a non-ammonia
25 adsorblng layer The average results of the panellers 60 to 80

minutes after the generation of the stinking gas was 4.6.

- 28 - This Sheet Has Been Reﬂlace




enbodi rent of the present invention; and Fig. 15 is a graph show ng
a result of purification characteristie val ue. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present invention wll
now be described. Fig. 1 is a block diagramschematically showing a

gar bage di sposal apparatus according to the present invention.

The garbage di sposal apparatus according to the present invention has a
processing chanber 1 for processing garbage by deconposition using

m croorgani sns. Gas generated during the
(Comparative Example 2)

Purification was performed in a purifying chamber
having only the silica gel which was a non-ammonia adsorbing
layer. The average results of the panellers 60 to 80 minutes

5 after the generation of the stinking gas was 5.0.
(Comparative Example 3)

Purification was performed in a purifying chamber
having only platinum heated the 200°C. The average results of
the panellers 60 to 80 minutes after the generation of the

10 stinking gas was 2.0. )

The garbage disposal apparatus of the present invention
has the structure such that 'ammonia contained at a high
concentration and having a large threshold is first removed in
the first purifying chamber 10, and then non-ammonia gas

15 contained at a low concentration and'having a small threshold
is removed in the second purifying chamber 30. Therefore, an
excellent purifying efficiency can be realized. Moreover, the
excellent performance can be maintained for a long time.

The garbage disposal apparatus of the present invention

20 has the structure such that the dehumidifying unit 4 is
provided in the gas-flow passage 3. Therefore, in addition to
the foregoing effect, deterioration in the function of the non-
ammonia purifying unit due to moisture can be prevented.

The garbage disposal apparatus of the present invention

25 has the structure such that ammonia is desorbed from the

adsorbent layer 13 and the adsorbent layer 13 can be
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f oregoi ng process contains amonia in a large quantity and non- ammonia
gas, such as sulfur conpounds in a snall- quantity as stinking conponents.
Specifically, ammonia is 99 volunme % of the stinking conponents in the
generated gas. According to the present invention, there is provided an
appar atus capable of purifying the foregoing stinking gas and nai ntaining
the required performance for a long tine. The structure according
to the present invention has a purifying chanber 2 for purifying gas
contai ning the stinking
regenerated, required performance can be maintained for a long
time in addition to the foregoing effects.
The garbage disposal apparatus.of the present invention
has the structure such that the gas-flow passage 6 having the
5 catalyst layer 14 for ammonia and the gas-flow passage 3
connected to the second purifying chamber 30 are branched and
the opening/closing means 19 for arbitrarily
intrdducing/stopping gas is formed. In addition to the
foregoing effects, the non-ammonia purifying unit can be
10 protected and deterioration in the function can be prevented.
The garbage disposal apparatus of the present invention
has the structure in which the adsorbent layer 13 is able to

also serve as.the catalyst layer 14 for ammonia. In addition

to the foregoing effects, the apparatus can be simplified.
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12 to a first enbodi nent of the present invention. The first purifying
chanber 10 of the apparatus according to-this enbodi nent has a water
storage tank 12 storing water solution 1la as a unit 11 having—a—furetion
for contact with water or water solution (herelna er
solution). The |leading end of an introduction pas ﬂﬂmmnum ﬂﬂa‘mﬁ

di scharged fromthe processing chanber 1 reaches the ifsi

wat er solution 1la stored in the water storage tank 12. Nbreover

gas-fl ow passage 3 connected to the second
WHAT IS CLAIMED IS:

1 1. A garbage disposal apparatus comprising:

2 ' a processing chamber for processing garbage, the
3 process of garbage in said processing chamber being performed
4 by decomposition using microorganisms; and

5 a purifying chamber for purifying gas dischaxrged from
6 said processing chamber, and said gas containing stinking
7 components, said purifying chamber including:

8 a first purifying chamber connected to said
9 processi;g chamber, and provided with an ammonia purifying unit
10 for purifying ammonia;.and
11 a second purifﬁr_ing chamber, into which gas
12 after passing through said first purifying chamber is
13 introduced, including a non-ammonia purifying unit for
14 purifying non-ammonia gas.

1 2. A garbage disposal apparatus according to claim 1,
2 wherein said first purifying chamber includes a unit having a
3 mechanism for bringing ammonia into contact with one of water
4 and water solution.

1 3. A garbage disposal apparatus according to claim 2,
2 wherein said first purifying chamber has a water storage tank
3 for one of storing water and water solution, and gas discharged
4 from said processing chamber is introduced into said water
5 storage tank.
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purifying chamber 30 is disposed above the water IeveL_Ln_LDE__!QLELrTUmﬁd
storage tank 12. Gas discharged fromthe processing chanber 1 is at:

to pass through the introduction passage 5 so as to bg”'mu &, t he
wat er solution 1la so that ammnia is dissolved in th uya la
n

so as to be renoved. If a water supply port and a disdhafgelpoﬂt
shown) are provided for the water storage tank 12, the water solution 1lla
can easily be changed. Thus, the apparatus can easily be handled. If the

wat er solution 1la stored in the water storage tank 12 is water_solution
cont atni ngtcati on RefgeFRige reksPOsahe 2APPATELNEN RCFRFAENG s dOvi Bl i a

can b(za m&’loved. Therefore, even jf tW eic%onicse%trroat |hq:n i(glftoarg(r)tr)l 'a%tt evith

erein said water solution ug
3 ammonia includes water solution containing cation exchange
4 resin.
1 5. | A garbage disposal apparatus according to claim 2,
2 wherein said water solution which is brought into contact with
3 ammonia includes acid water solution.
1 6. A garbage disposal apparatus according to claim 1,
2 further comprising:
3 a dehumidifying unit pfpvided in a gas-flow passage
4 connecting said first purifying chamber and said second
5 purifying chamber to each other.
1 7. A garbage disposal apparatus according to claim 1,
2 further comprising:
3 an adsorbent léyer provided with said first purifying
4 chamber; and '
5 a catalyst layer for ammonia provided with a passage
6 for gas after passing through said adsorbent layer.
1 8. A garbage diﬁposal apparatus according claim 7, further
2 comprising:
3 an introduction passage for introducing gas discharged
4 from said processing chamber into said adsorbent layer;
- 32 - This Sheet Has Been Re laged
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be discharged is high, excellent renoving performance can be naintai ned.
If the water solution 1la stored in the water storage tank 12 is acid
wat er sol ution, anmonia can be neutralized. Therefore, the renoving

T PR -

5 | an inlet opening provided with said introduction
6 passage; and
7 first opening/closing means for arbitrarily
8 introducing/stopping one of outer air from said inlet opening
9  and gas introduced from said introduction passage.
1 9. A garbage disposal apparatus according to any one of
2 _claims 7 and 8, wherein said gas-flow passage having said
3 catalyst layer for ammonia and an auxiliary gas-flow passage
4 connected to said second purifying chamber are branched, and
5 further comprising:
6 second opening/closing means for arbitrarily
7 introducing/stopping gas after passing through said adsorbent
8 layer to said gas-flow passage and said auxiliary gas-flow
9 passage.
1 10. A garbage disposal apparatus according to claim 7 oxr 8,
2 wherein a plurality of purifying units each including said
3 first purifying chamber and said second purifying chamber are
4 disposed in parallel with respect to processing chamber.
1 11. A garbage disposal apparatus according to claim 8,
2 wherein said purifying chamber is divided into a purifying
3 passage and a regeneration passage by a partition plate, said
4 adsorbent layer formed to traverse said purifying passage and
5 said regeneration passage is rotated around a central shaft
- 33 - This Sheet Has Been Replaced
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solution 1la is water, there is a risk that the dissolved anmmonia is again
discharged If it is once neutralized, it is converEgﬂ_%ﬂig_éunnnu4%4ﬁﬁ
t‘hus overconing the risk of the re- dlscharge It is—preferable that
acid water solution be weak acid because the saf ety m‘“m Mﬂ\
resi stance of the container nust be considered. m

sel ected fromthe group consisting of buffer solutlon haV|%g a uffering

function, such as tartrate, phthalate, phosphate, acetate, C|trate

ascorbic acid, citric acid, malic acid and succjnic acid,
vi br af i onPEAViARY EQi % ith sapayatipn ml@t%r eSatg PuElfying h@aaa?g? is

SO|Ut|0n L%%éihéJEEWQBFrsggpra %c%%g purlfylng chamber having said
8 adsorbent layer and a non-ammonia purifying unit, and said
9 regeneration paséage has said inlet opening, said adsorbent

10 layer and said catalyst layer for ammonia.
1 12. A garbage disposal apparatus according to any one of
2 claims 1 and 7 further comprising;
3 a 'heating unit for heating said first purifying
4 chamber.
1 13. A garbage disposal appératus according to claim 7,
2 wherein an adsorbent forming said adsorbent layer is selected
3 from the group consisting of activated alumina, natural
4 zeolite, synthetic =zeolite, silica gel, activated clay,
S accretion activated charcoal and ion exchange resin.
1 14. A garbage disposal apparatus according .to claim 7,
2 wherein said catalyst layer for ammonia is formed in one of a
3 carrier carries noble metal and a metal oxide.
1 15. A garbage disposal apparatus according to claim 7,
2 wherein said adsorbent layer carries one of noble metal and
3 metal oxide for forming said catalyst layer for ammonia, and
4 said adsorbent layer also serves as said catalyst layer for
5 ammonia. |
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b{ using a ultrasonic device 101 or the |like, the renDV|ng ~performance can
rthernore be inproved. n

renove the sane is not linmted to the structure i as is introduced
into water. Figs. 3 and 4 are schematic views sh mﬁH HEE ,Msposal
appar atuses according to second and third enbodine

I nventi on. As shown in Fig. 3, the first purlfylng cha 10" has a
wat er storage tank 12 storing water solution 11b. Water 11b in the water
storage tank 12 is sucked by a punp 26 so as to be sprayed from{he_top
surfate ofl@he f.Asgaﬁhageyuwm%@pnﬂram§ Brsexsigsd ¥9 ofiehm 14,
proce§S|ng

herein said noble metal is selected from the group consisting

3 of platinum, gold, silver, copper, palladium, ruthenium and

4 rhodium.

1 17. A garbage disposal apparatus according to claim 14,

2 wherein said metal oxide is selected from the group consisting

3 of nickel oxide, manganese oxide, cobalt oxide, iron oxide and

4 vanadium pentoxide.

1 18. A garbage disposal apparatus according to claim 1,

2 wherein said non-ammonia purifying unit has an adsorbent layer

3 for non-ammonia.

1 19. A garbage disposal apparatus according to claim 18,

2 wherein an adsorbent for forming said adsorbent layer for non-

3 ammonia includes activated charcoal.

1 20. A garbage disposal apparatus according to claim 18,

2 wherein said non-ammonia purifying unit has a catalyst layer

3 for non-ammonia made of a catalyst having oxidizing

4 performance.

1 21. A garbage disposal apparatus according to claim 20,

2 wherein said catalyst is in the form in which a carrier carries

3 at least one of the noble metal selected from the group

-_
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chanber 1 is allowed to pass through the first purifying chanber 10 in

mﬁich wat er solution is being sprayed so-that

14 conponents discharged fromthe processing chanbe T“‘M n‘ yi ng
chanber 2 has a first purifying chanber 10 and a seummmm m anber
30. The first purifying chanber 10 connected to the proetessi Mg c¢hafber 1

has a amonia purifying wunit for purifying anmmonia. The second purifying
chanber 30

4 conéisting of platinum, gold, silver, copper, palladium,
5 ruthenium and rhodium and a metal oxide selected from the group
6 consisting of nickel oxide, manganese oxide, cobalt oxide, iron
7  oxide and vanadium pentoxide.
o Tl



into which gas allowed to pass through the first purifying chanber 10 is

i ht roduced has a non-ammoni a purifying unit for purifying non-anmmoni a gas.
The garbage di sposal apparatus having the foregoing structure is arranged
such that gas containing stinking conponents is first introduced into the
first purifying chanber 10 by an air fan 33 so that ammpnia contained at a
hi gh concentration and having a large threshold is renoved by the amoni a
purifying unit. Then, the gas is introduced into the second purifying
chamber 30 in .which non- amobnia gas contalned at a |l ow concentration and
having a small threshol d i e o e MY a purifying unit.

Si nce

A garbage disposal apparatus having a processing
chamber for processing garbage; and a purifying chamber for
purifying gas discharged from the processing chamber and

5 containing stiﬁking components, wherein the process of garbage
in the processing chamber is performed by decomposition-using
microorganisms, the purifying chamber has a plurality of zones,
-a first purifying chamber connected to the processing chamber
is provided with an ammonia purifying unit for purifying

10 ammonia ;nd a second purifying chamber into which gas allowed
to pass through the first purifying chamber is introduced is
provided with a non-ammonia purifying unit for purifying non-
ammonia gas. Ammonia contained in a high concentration and
having a large threshold is first removed in the f£first

15 purifying chamber. Then, non-ammonia contained at a low

concentration and having a small threshold is removed.

Therefore, an excellent purifying efficiency can be realized.

- 37 ~ ’I‘hls Shect Has Been Reﬁ

[




ammoni a contained in a large quantity is first removed, deterioration of
t.he non- annnnla‘ by, ammonira and  the Ilke can be prevent ed.
Therefore, tI8 as -
SatleaCtorllﬁéaﬁnglnt d for a Iong tlne Nbreover the annnnla

purifying uni = ammoni a purifying unit -can be operate
efficiently: tha ‘'ows indicate direction in which the stlﬁ;>§? gas
noves. F; pprifying chanber 10 for purifying amonia 1|
now be descrlbed Flg |s a schematic view showing an .- essential portion

of the garbage disposal apparatus according °
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15 anmoni a i s renpved. As shown in Fig. 4, a fiber or sponge
Layer 28 trgnsy _ ' purlfyrng chanber 10 S prOV|deg21_A
wat ef tank SESEE _ ' 2A—-S—provteed—at—tirebase—por ti on of
the | ayer abt 3 The wat er solutlon 27 in the water tank is absorbed into
the layer 28 g@ E%e capillary phenonenon. Gas di scharged fromthe
processi ng chanber 1.is allowed to pass through the layer 28 so that
ammonia i s renoved. )
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-The gas, from whi ch anrmoni a has been renoved, contains water therein in a

l.arge quantity.
chanmber 10 i 330

gquantity of ' is t oo
purifying unnﬁ%ﬁ{Aeterlorate
the foregoing problemwl|

schematical | y showi ng anot her enbo

according to the present

i nvention

di sposal apparatus has a dehum di kgDRO>
passage 3 connecting the flrsa,pd ifyin

-2

Iarge t he functlons of- sone non annnnla

di nent
_As

' through the flrst purlf

An enbodi.nent having a contrivance to sol ve
now be described. Fig. 5.is a block diagram

of the garbage disposal apparatus
shown in Fig. 5 the garbage

unit 4 disposed in a gas-fl ow

j chanber 10 and the second
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.purifying chanber 30 to each other. As the dehum difying.unit 4,'there are

consi dered an appar at us arranged to coot the gas to renove the afyé by
oi sture colEEE apparatus for | owering therelative

hunrdlty of the gas, and aﬁA apparatus havi ng an adsorbi ng | ayer nadé of
silieca gel, [E@B ite, synthetic zeolite, silica gel, activated alum na or
16 . ' '

<)
"

i}

'
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-cal ci um chl ori de- I f the dehum difying unit 4 is an appar ‘atus

havi ng t he ort')=i,ng' I e |t preferablethat astructurefo

. egener at i ngZ3EEs ' , . . eherat+c view
showi ng an esf@ﬂé portlon of a gar bage d| sposal appar at us having the
dehumi di fyi ng 4 which is an adsorbent layer 4a. An air-inlet passage

41 and an air fan 42 for newy introducing air from outside are provided
for a gas- flow passage 3a between the amonia purifying unit and the
adsor bent | ayer 4a. Moreover, a discharge passage 43 is provided for an
ai r-fl ow passage 3b between the d@@nt | ayer 4a and the non-ammont a
purifying unit. An openi ng/ged 25 N :

g
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means. 44 for arbitrarily introducing/stopping air fromthe air- inlet
passage 41 angd gas fron1the-oas fIOM/passage 3ais provided at the
branched posi#amar=ths Hi¥ 3 8| 2i8 passa An
for arbitraril ﬁp plylng/stopplng air to the dlscharge passage 43 and
sdpplying/stodég gfgas to the air-flow passage 3b is provided at the
branched -position of the discharge passage-43. |In a normal state, the -
air-inlet passage 41 and the discharge passage 43 are closed so that gas
al-l oned to pass through the first purifying chanber 10 is allowed to pass
through the adsorbent |ayer 4acpp as t¥ be introduced into the second
purifying chanber 30. | f theco\\\

i

£

—
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adsorbent layer 4a is required to-be regenerated, the air-inlet .passage 41
and the dlscharoe‘Qassaoe 43 are closed to introduce fresh air into the
adsor bent | afeEE#a i & 9 15088 t o pass (1) .

17 t hr ough éﬁ adsor bent | ayer 4a is dlscharged fromthe discharge
passage 43 tol Jout si de. . A structure-in which the first purifying
chamber 10.for purifying amonia is provided with an ammuonia purifying
unit : :
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except the unit 11 will now be described, the amionia purifying wunit -
havi ng a functlon for reaI|Z|ng contact-MAth wat er or water SOldéiE
: her

Fig. 7 is g& “— g9 ER=¥ dy ohdwd ng the schematic structure—-ofahot
gar bage di spo pparatus accordlng to the present invention. As shown in
Fg. 7, the ge di sposal apparatus has an adsorbent layer 13 in the

first purifying chanber 10; and a catalyst layer 14 for ammpnia in the
gas-fl ow passage 6 for the gas allowed to pass through the adsorbent |ayer
13. Moreover, -the foregoing -pracessing apparatus has an inlet opening 15
in an |ntroduct|on passage 5 ghor introducing gas di scharged fromthe
processing chanmber 1

[
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Js3047104

|nto°rh€“éd§brben?“¥d?@F713 Mor eover, an openlng/cI05|ng means 17 for
rbitrarily introducing/stopping outer air from the inlet opening 15
“and  the gas introduced from the introduction passage 5 is fornmed. The
adsorbent layer 13 has excellent performance for quickly adsorbing
ammoni a. Al though the catalyst |ayer 14 for amoni a cannot absorb amoni a
as gquyLylys the adsorbent layer 13, it is a catalyst having a function
for purifying ammonia. |If a Iarge Efantlty of ammonia is adsorbed to the
adsorbent layer 13 ldand thus fhe (f ion deteriorates, the catal yst |ayer

14 for ammoni a has functioh g¥ processing ammonia and processi ng
desor bed a /] 10
A
/17 3 .6 14 -
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.18 ammoni a has been desorbed fromthe adsorbent |ayer. 13 in order to
regenerate the adsorbent | ayer 13. As the adsorbent for fo 1\ng the
-adsor bent FedE iE PvBitE8 B18inina  natural zeolite. .silica é@i___L_
activated cl r:fr etlon activated charcoal and ion exchange resin. The
adsor bent Ia%] 13 ¥s fornmed by at least one of the materials above.

Anong the materials above, silica gel is a nost
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suitable material. If 1g of silica gel- and 1g of synthesized zeolite are
used to conpare the break throu h period (time taken for adsorptL W_ o be
sat ur at ed an#i%fﬁ- g 95 O g made to he zero) a stinking—g £
contai ning ar %%tn a quantity of 100 ppm and supplled mnth alr at a
ftow rate of /mnute results in the synthesized zeolite to be
+ br oken- through in two hours. On the other hand, silica gel is able
mai ntai n the adsorbi ng performnce for 25 hours. As the catal yst
layer 14 for ammonia, a structure is selected froma structure in which
the carrier carries noble emetal or a netal oxid€_having oxidizing

per f or mance. The carri ey Iectea fron1whé°%onsisting of alum na,
titania,:- L )

e
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silica alumna, silica and zeollte The noble netal is selected from
t.ne group copsi. copper, pal I adi
rythenluma B Thas gt '
sui tabl e mat 3nghe nmet aI OXI de S sel ect ed fromthe gr oup consi st i ng
of nickel oxi: nganese oxi de, cobalt oxide, iron oxide and vanadi um
pent oxi de. Al though ‘the catal yst |layer 14 for anmoni a_ cannot
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-qui ckly adsorb ammoni a as can be perforned by the adsorbent layer 13 at .
roon1tenperatupe Jt |s able to renove a | arge quantity of annnnlinh it is
‘heated to, f eR 5% 5 Bdl [995” 8 ta 300ferr] C The nnrl‘( )
dlsposal app éﬁLﬁ f a structure in which the inlet openi ng" 15 is closed
i*n a nor nmal 4 e stinking gas generated in the processing chanber 1
.S i ntroduced fromthe introduction passage 5 to cause the same to pass
through the adsorbent |[ayer 13. After ammoni a has been adsorbed, the gas
is introduced.into the second purifying chanber 30. Wen the adsorbent

| ayer 13 has been saturatedemth amonia and it nust be regenerated,

i ntroduction of the stinkin s fromthe introduction passage 5 1is

"v"l“

interrupted and the inlet openi nyk1l5 i d opened so as to introduce fresh air
in order toegesorb amoni a adsorb t he adsorbent |layer 13 so as to
regenerate XU
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the adsorbent |ayer 13. After the adsorbent |ayer 13 has been regenerated,
the inlet openiagk 5 |s§<&l osed to introduce, from the introduction passage
5, stinking as':‘;g grated in the processing chamber 1. Since the adsorbent
| ayer 13&and~t_,hc§ xatal é | ayer 14 for amoni a are provi ded as descri bed
above, 8he agdsqy e sayer 13 can be regenerated in a state where the
adsor bent | ay8rql3 ius @ui ckly adsorbi ng amoni a. Therefore, the purifying

oper ati @ can¥ eﬂisﬁa&tsori ly be perfornmed for a long tine. Si nce
t he adsobentyl"ayer §13 and the catal yst |a 14 for ammnia are hgated,
t he desor‘@)io{s{3 and Yh@sErsaEEs e AR S5 <2 o R
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anngnu&jmqa beswmﬁﬁhcedﬁ it fis preferable that the foregdPolgd 3 -4
app rﬁy@sc{qgmm Ow;ﬁﬁ ‘wgtjmgad ti ng uniit for heating the first p%/gyi ng
|

thaifbgyr ekt en de e schematic views showi ng an ess

por 4 ;=ji ﬁﬁn nmgwa Borlding to another enbodi ment of the present
i nvqngy hggbﬂ ed8’$3’the f oregoi ng processi ng apparatus a

he?t: g | . wsposed h%’con ctiomw th the adsorbent |ayer 13 and the
ca yst a er 4 ?@ﬁp iI1a n regeneration is performed, the heatin

uni t Eﬁﬁhn i 0 b 3

PR GEAY, CaPbakAPys adsor bent |ayer 13 and
y o

t he catalyst Iayer 14 for -anmoni a.

BACKGROUND OF THE INVENTION

Fleld of the invention

- The present invention relates to a garbage dlsposal
-.laﬁparatus, and more particularly to a garbage disposal

apparatus having a garbage processing chamber adapted to
decomposition using microorganisms. . |
Related art

Garbage can be disposed by a dry method and a
decomposition method using microorganisms. The dry method is
arranged to remove water in garbage and involves gas being
generated from the garbage when water is evaporated. The gas
contains components selected from nitrogen compounds, such as
ammonia and amine, sulfur compounds, such as methyl sulfide,
methyl mercaptan and methyl disulfide, and aldehydes. On the
other hand, the decomposition method using microorganisms is
able to decompose the _garbage into water, carbon dioxide and
ammonia if the decomposxtion lS performed completed However,
adjustment of temperature, amount of retained water and that of
oxygen to control --an. optlmum state for microorganisms to
decompose the garbage cannqt easxly be performed. Therefore,
gas 51m11ar to that generated with the dry method is generated.

The gas lS smelled e

Theizstlnklng compoﬁents" which is smelled have

thresholds varied for_respective compohehts. The threshold
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shown in Fig. 9, the heating unit 25 may be di sposed between the inlet
opening 15 and the adsorbent |ayer 13 to heat air introduced through the
inl et opening 15 so as to heat the adsorbent |ayer 13. If the heating
unit 25 is provided, desorption and process of anmonia can be enhanced.
Therefore, the regeneration of the adsgrbent |ayer 13 can easily be
performed so that the renoving perfornaefrce. is maintained for a long tine.
Note that the heating unit 25 is omtted in the follow ng draw ngs for
o 0 ey A3t oppepsoeginty s Mgl GLEEPAELIoFE B ol g0
air cannot be performed. Gas having a threshold of 0.001 ppm
cannot be distinguished froﬁ odorless air if the concentration
is 0.001 ppm or lower. That is, the gas is not smelled. If a
stinking component of 1 ppm having a threshold of 0.001 ppm is
contained in gas, the component is required to have a
concentration of 1/1000 or.lower. A simplest method to make
the gas to be odorless gas is to dilute the component 1000
times.
1f garbage of the foregoing type is processed by the
decomposition method using microorganisms, generated gas
mixedly contains components, .such as ammonia, which are
contained in a large quantity and which have relatively large
thresholds and components, such as sulfur components, which are
contained in a small quantity and which have significantly
small thresholds. For example, ammonia contained in the
generated gas by about 100 ppm has a threshold of about 10 ppm.
If removal to 1/10 is performed, the odor of ammonia can be
prevented. Oon the other hand, the overall portion of the
generated gas is a large value of about 5000 (the diluting
magnification at which distinction from odorless air cannot be
performed). Therefore, dilution to 5000 times is required to
make the stinking component above to be odorless.
| Therefore, if garbage is processed by the decomposition

method using microorganisms and gas generated during the

process is made to be odorless, dilution to 5000 times is
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regeneration of the adsorbent |ayer 13 are repeated. Therefore, a garbage
di sposal apparatus having a plurality of- purifying units each consisting
off the first purifying chanber 10 and the second purifying chanber 30 is
shown in Fig. 10 (a). Since the foregoing purifying units are disposed in
parallel in . 3 21 the processing
appar at us above, the regeneration of the- adsorbent |ayer 13 and
purification of the gas can alternately

required or the stinking component must be reduced to 1/5000.
The dilution to 5000 times requires a large scale air fan. 1f
activated charcoal is used in the removal process, ammonia
generated in a large quantity is adsorbed to the activated
charcoal. Thus, the adsorption life-time is too short. If
catalyst is used in- the purifying process, a large quantity of
catalyst is required to purify ammonia. Moreover, the gas must
be heated to high temperaturés in order to cause the catalyst
to exhibit its functions. In addition, a large running cost is
required. Also a purifying process using ozone requires a
large size ozone generator and a large gquantity of ozone

decomposing catalyst.

SUMMARY QOF THE INVENTION

In view of the foregoing, an object of thé present
invention is to provide a garbage disposal apparatus for
processing garbage by decomposition using microorganisms and
capable of satisfactorily purifying stinking compohents for a
long time.

An aspect of the present invention, there is provided
a garbage disposal apparatus comprising a processing chamber
for processing garbage; and a purifying chamber for purifying
gas discharged from the processing chamber and containing
stinking components, wherein the process of garbage in the
processing chamber ié performed by decomposition using

microorganisms, the purifying chamber has a plurality of zones,

REPLACEMENT SHEET

18 JUN 1997




be perfornmed in the purifying unit by operating the opening/closing neans
17. Therefore, the purification of the stinking gas can always be

per f or med. Fig. 10(b) shows an exanple performed by using two
purifying units described above. The adsorbent | ayer enploys silica gel

wi thin 300g, the catalyst layer 14 is pgtovided with the carrier carrying
platinum in 40 cc, and the second purifying chanber 30 enpl oys a
catalyst with the carrier carrying platinumin 30 cc. In this condition,

purificathopipét Gesiflysrdachffbés OPdANECPESDCESStRE ?B@@@Qﬁiﬁ’@dchamber

regeneration of the adsorbent |ayer are alternatively processed in each

uni t is provided with an ammonia purifying unit for purifying
ammonia and a second purifying chamber into which gas allowed
to pass through the first purifying chamber is introduced is
provided with a non-ammonia purifying unit for purifying non-
ammonia gas. As a result of the structure above, ammonia
contained in a high concentration and having a large threshold
is first removed; Then, non-ammonia contained at a low
concentration énd having a small threshold is removed.
Therefore, an excellent purifying efficiency can be realized.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the first purifying chamber 10 has a unit 11 having a
mechanism for brining ammonia into contact with water or water
solution. As a result of the above-mentioned structure,
ammonia can easily be removed.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the first purifying chamber has a water storage tank for
storing water or water solution and gas discharged from the
processing chamber is introduced into the water storage tank.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the water solution 1la which is brought into contact with

ammonia is water solution containing cation exchange resin. Aas

a result, performance for solving ammonia can be improved and
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per 12 hours cycle. Wen the purification is preforned, the duct

comuni cated with the processing chanber-is opened by using the
openi ng/ cl osi ng neans 17 and the inlet opening 15 is closed. Further,
heating device 251 is in off and heating device 252 is in 150[err]C. Wen
the regeneration is perforned, the duct conmunicated with the processing
chanber is closed by using the openin | osi ng nmeans 17 and the inlet
opening 15 is opened. Further, the heating device 251 is in 250[err]C and

the _heatig Sertce 2 LA APNEIG T detias e Lorletutiodde

characteristic valuenude,h0geCUH! the" SlesLhE" "Biveif dorb) OERREL"9: 4 Ne
provided a garbage disposal apparatus having a structure such
that the water solution which is brought into contact with
ammonia is acid water solution. As a result, performance for
solving ammonia can be improved and therefore satisfactory
purifying performance can be obtained.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that a dehumidifying unit is provided in 'a gas-flow passage
connecting the first purifying chamber and the second purifying
chamber to each other. Deterioration of the function of the
non-ammonia purifying unit caused from humidity can be
prevented.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the first purifying chamber has an adsorbent layer, and a
passage for gas allowed to pass through the adsorbent layer has
a catalyst layer for ammonia. As a result, ammonia can easily
be pﬁrified_ without necessities of supplying water and
discharging water. Ammonia can be desorbed from adsorbent
layer so as to be regenerated.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that an introduction passage for introducing gas discharged

from the processing chamber into the adsorbent layer is
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6uiification and the regeneration pre 12 hour
22 renmovi ng perfornmance subjected to the a

B e
: RERLACEMENRISSEETf [ om  t he
processing chanber is used as purification chgrgct . :
of Fig. 15, the purification characteristic

Terrstrc. ' In view
: d edl under the
condition of alternatively processing %he pu |JTCL§‘®#€ H%7t1e
regeneration pre 12 hours

provided with an inlet opening, and bpening/closiné means for
arbitrarily introducing/stopping outer air from the inlet
opening and gas introduced from the introduction passage is
provided. |

Another aspect of the present invention, -there is
provided a garbage disposal apparatus having a structure such
that the gas-flow passage having the catalyst layer for ammonia
and a gas-flow passage connected to the second purifying
chamber are branched, and opening/closing means is provided
which is capable of arbitrarily introducing/stopping gas
allowed to pass through the adsorbent layer to the gas-flow
passages. As a result, the nonQammonia purifying unit can be
protected and deterioration in the function can be prevented.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a plurality of
purifying units each consisting of the first purifying chamber
and the second purifying chamber are provided and the purifying
units are disposed in parallel. As a result, the regeneration
of the adsorbent layer and the purification of gas can
alternately be performed by the foregoiﬂg purifying units.
Purification of gas can always be performed.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the purifying chamber is divided into a purifying passage
and .a regeneration passage by a partition plate, the adsorbent

layer formed to traverse the purifying passage and the



cycl e.

Anot her enbodi nent of the garb @ﬁlAé st SWBBRBI Bt us
havi ng the adsorbent |ayer 13 will now be descHhi DeQ . sl a
schematic vi ew showi ng an essential portion of |algarbage LSpPs
appar at us according to anot her enbodi nent of tHe| pt8s ent ijon.
Different structures fromthe foregoing, structjurles wil | escri bed.

As shown in Fig. 11, the gas-f |ow passage 6 hhving the catal yst] | ayer

f or ammoni a and

chanmber 30 are branched. An opening/closing means 19.is.fo at__t he
posi ti on HCIRAET PR Qﬁ?-sFES\a?'ﬁaE eR ?%’r’rﬂ“gaaf:?ntﬁf‘&n hgggs%r?wf’ﬁed
I ntroduction g},egggrgu:gggdpié’tgfis&é E])rl,torlfll.%ing passage is provided with

the second purifying chamber having the adsorbent layer and a
non-ammonia purifying unit, and the regeneration passage has
the inlet opening, the adsorbent layer and the catalyst layer
for ammonia. As a result of the foregoing structure in which
the adsorbent layer is rotated, the adsorbent layer is able to
adsorb ammonia in the purifying passage and is regenerated in
the regeneration passage.

Another aspect of the present invention, there is

provided a garbage disposal apparatus having a structure such

that a heating unit for heatiné_the first purifying chamber.
As a resﬁlt, desorption and process of ammonia can be enhanced,
and the adsorbent layer can easily be regenerated.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that an adsorbent forming the adsorbent layer is selected from
the group consisting of activated alumina, natural zeolite,
synthetic zeolite, silica gel, activated clay, accretion
activated charcoal and ion exchange resin. As a result,
performance for adsorbing ammonia can be improved.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the catalyst layer for ammonia is in the form in which a

carrier carries noble metal or a metal oxide.

Another aspect of the present invention, there is.

14

t he gas-fl ow passage 3 connectkd_tg the-seeormd purifying
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rars 595

1d}{21. In the

T
-1l pw passage
sﬁggl‘w}gl“giéd rhus, the

adiiced from
MmoTrororoor

gas processed in the processing chanbergl is ijnt
I ntroduction passage 5, and then allomeg'

he

to pass through the adporbent

| ayer 13. The gas, from which amoni a has been adsortet; —ts—at+owed to

pass througly d Py T b SP%pob P d5pdthfifs 'HHT L CE %St ructure such

that the adsorbent layer carries noble metal or metal oxide for
forming the catalyst layer for ammonia, and the adsorbent layer
also serves as the catalyst layer for ammonia. As a result,
the apparatus can be simplified.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the noble metal is selected from the group consisitng of
platinum, gold, silver, copper, palladium, zruthenium and
rhodium.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that thé metal oxide is selected from the group consisting of
" nickel oxide, manganese oxide, cobalt oxide, iron oxide and
vanadium pentoxide.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the non-ammonia purifying unit has an adsorbent layer for
non-ammonia.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that an adsorbent for forming the adsorpent layer for non-
ammonia is activated charcoal. As a result, the efficiency for
removing non-ammonia gas can be improved and handling can be
facilitated.

Another aspect of the present invention, there is



23 into the second purifying chanber 30. If rege i DT, 2 _
adsorbent layer 13 is required, gas fromthe int o@ﬁﬁic ﬁgﬁ1$%ga5e 5is
stopped. Al so the gas-flow passage 3 connected t the. second pufiffying
chanber 30 is closed. By opening the inlet opepihg 186 JUN 1997 ce fresh
air to desorb anmonia adsorbed to the agsorbentfl|pyer 13 so as

regenerate the adsorbent |ayer 13. Miréeover, thpe gas-TTow passagq 6 having
the catalyst layer 14 for ammonia is opened to chuse the catalyst] |ayer 14

for ammoni Ei)zterird%@\ée ﬂ%%rﬁe%imla'apparatus having a structure such

that the non-ammonia purifying unit has a catalyst layer for
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non-ammonia made of a catalyst having oxidizing performance.
As a result, the performance for purifying non-ammonia can
semi-permanently be maintained.

Another aspect of the present invention, there is
provided a garbage disposal apparatus having a structure such
that the catalyst is in the form in which a carrier carries at
least any one of noble metal selected from the group consisting
of platinum, gold, silver, copper, palladium, ruthenium and
rhodium and a metal oxide selected from the group consisting of
nickel oxide; manganese oxidé,.cobalt oxide, iron oxide and

vanadium pentoxide.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram schematically showing the
garbage disposal apparatus according to the present invention;

Fig. 2 is a schematic view shbwing an essential portion
of thé garbage disposal apparatus according to the embodiment
of the present invention;

Fig. 3 is a schematic view showing an essential portion
of the garbage disposal apparatus according to the embodiment
of the present invention; '_

Fig. 4 is a schematic view showing an essential poftion
of the garbage disposal apparatus according to the embodiment

of the present invention;
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After the adsorbent |ayer 13 has been regenerat
returned to the normal state. In the foregoing
desorbed ammonia is not supplied to the second
Therefore, the non-anmmonia purifying unit can efted from
ammonia to prevent deterioration in thefuncti 1P is a
schematic view show ng an essential portion of gar bage di sposa
apparatus according to another enbodinent of t P +on. As
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garbage disposal apparatus according to another embodiment of

the present invention;

Fig. 6 is a schematic view showing an essential portion
of the garbage disposal apparatus according to the embodiment
of the present invention;

Fig. 7 is a block diagram schematically showing the
garbagé disposal apparatus according to another embodiment of
the present invention; |

Fig. 8 is a schematic view showing an essential portion
of the garbage disposal apparatus according to the embodiment
of the present invention;

Fig. 9 is a schematic view showing an essential portion
of the garbage disposal apparatus according to the embodiment
of the present invention;

Fig. 10 (a) is a schematic view showing an essential
portion of the garbage disposal apparatus according to the
embodiment of the present invention;

Fig. 10 (b) is a schamatic view showing an essential
portion of the garbage disposal apparatus, as shown in Fig. 10
(a), with heat device;

Fig. 11 is a schematic view showing an essential
portion of the garbage disposal apparatus according to the
embodiment of the present invention;

Fig. 12 is a schematic view showing an essential

portion of the garbage disposal apparatus according to the



regeneratlon passage 2b by a partition plate 24 dlsposed al ong
direction in which gas flows. The adsorbent | aygq

the

e A Bl A )
transverse the purifying passage 2a and the receHEPHKENENBdﬂﬁﬁﬁe 2b. The
adsorbent layer 13 is provided wth a drive unift | y{ ng
passage 2a is provided wth a second @irifying cranﬁ§r|i9 a¢d Ol Wi ch gas
cont ai ni ng 24 t % ngtcpnponent s
is introduced fromthe processi ng chanber 1 and jww spr bent
layer 13 gpfolififefl€Nof the present invention;

Fig. 13 is a schematic view showing an essential
portion of the garbage disposal apparatus according to the
embodiment of the present iqvention;

Fig. 14 is a schematic view showing an essential
portibn of the garbage disposal apparatus according to the
embodiment of the present invention; and

Fig. 15 is a graph showing a result of purification

characteristic value.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described. Fig. 1 is
a block’ diagram schematically showing a garbage disposal
apparatus according to the present invention.

The garbage disposal apparatus according to the present
invention has a processing chamber 1 for processing garbage by
decomposition using microorganisms. Gas generated during the
foregoing process contains ammonia in a large quantity and non-
ammonia gas, such as sulfur compounds in a small quantity as
stinking components. Specifically, ammonia is 99 volume % of
the stinking components in the generated gas. According to the
present invention, there is provided an apparatus capable of
purifying the foregoing stinking gas and maintaining the
required performance for a long time.

The structure according to the present invention has a

purifying chamber 2 for purifying gas containing the stinking



amoni a purifying unit. The regeneration p
t he processing chanber 1 and provided with the

adsorbent layer 13 and the catalyst layer 14 fo
apparatus is characterized in that the drive un
the adsorbent layer 13 is rotated rel atiye to a
the partition plate 24. Since the adsorbéent |ay

is always performed by the adsorbent |ayer 13 ni

ntr al

shaf t

anmoni a. The f

23 § JUBLBH

t

adsor ption
i ng

passage 23, aThf"iPég’{et %@Bo@ﬁm&ﬁ% %%Soéljgﬂgaﬁgkgwér ihydHRYh 10 4hE first

regener at i on passa 'S Tegenerat e

required %ﬂr&&?ﬁgge EREmBREN! 1§/ Sg@%gnﬁﬁﬁirﬁiukrea

apparatus-to p rm openi ng and ¢l o

catal yst layer 14 for anmmonia, the adsorbent [|ayer

oregol ng apparatus i s not
EOHLILAGI Y 0&R3S NY

_ n the case mhere t he
adsor bent Jr@d%alimbAtCAas &S wakkle sFeidhelitalike 1P lstlo r@higdralter fs1mitient he

13 may al so serve as the

catal yst ljauerasld i{itiMDPMaving |4 Behétiohh€okoeegensy pitbesaiteg or
apparatus is structured such that ammbnia is adsorbed by the

water solution (hereinafter called “water solution).. The
leading end of an introduction passage 5 for the gas discharged
from the processing chamber 1 reaches the inside portion of the
water solution 1lla stored in the water storage tank 12.
Moreover, a gas-flow passagé 3 connected to the second
purifying chamber 30 is disposed above the water level in the
water storage tank 12. Gas discharged from the processing
chamber 1 is allowed to pass through the introduction passage
5 so as to be introduced into the water solution lla so that
ammonia is dissolved in the water solution lla so as to be
removed. If a water supply port and a discharge port (not
shown) are provided for the water storage tank 12, the water
solution 1lla can easily be changed. Thus, the apparatus can
easily be handled. 1If the water solution lla stored in the
water storage tank 12 is water solution containing cation
exchange resin, the performance for dissolving ammonia can be
improved. Therefore, even if the concentration of ammonia to
be discharged is high, excellent removing performance can be

maintained.

If the water solution 1lla stored in the water storage

tank 12 is acid water solution, ammonia can be neutralized.

Therefore, the removing performance can be improved and the
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at the tine of regenerating the sane, desorpeg—erfe
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purifying chanber 10 for purifying amoni a ¥S——nret—t-t-ed.t.d t he foregoing

enbodi Menig ek YR £af2BE used for a long time. If the water

solution l1lla is water, there is a risk that the dissolved
ammonia is again discharged. If it is once neutralized, it is
converted into ammonia salt, thus overcoming the risk of the
re-discharge. It is preferable that the acid water solution be
weak acid because the safety and the corrosion resistance of
the container must be considered. The water solution is
selected from the group consist}ng of buffer solution having a
buffering function, such as tartrate, phthalate, phosphate,
acetate, citrate, ascorbic acid, citric acid, malic acid and
succinic acid.

If vibrations of ultrasonic waves or the like are
applied to the water solution 1la in the water storage tank 12
by using a ultrasonic device 101 or the like, the removing
performance can furthermore be improved.

The apparatus for dissolving ammonia to remove the same
is not limited to the structure in which gas is introduced into
water. Figs. 3 and 4 are schematic views showing garbage
disposal apparatuses according to second and third embodiments
of the present invention. As shown in Fig. 3, the first
purifying chamber 10 has a water storage tank 12 storing water
solution 11lb. Water 11lb in the water storage tank 12 is sucked
by a pump 26 so as to be sprayed from the top surface of the
first purifying chamber 10. Gas discharged from the procéssing
chamber 1 is allowed to pass through the first purifying

chamber 10 in which water solution is being sprayed so that



6f'the apparatus shown in Fig. 13 in which the ga
connected to the second purifying chanber 30 and tihRERGACEMERT SHEEs4ge 6
for the regeneration are branched, a water tank 2 Stori ng water |sql ution

is provided in place of the catalyst |ayer 14 for i n
regeneration is perforned, gas allowedifho pass thy Hgﬁ%;ggNéyggrtert | ayer

13 of the water tank 22 may be introduCed so as t)o n |t he
water solution in order to regenerate the adsorbept |ayer 13. The
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second purifying chamber 30. The first purifying chamber 10
connected to the processing chamber 1 has a ammonia purifying
unit for purifying ammonia. The second purifying chamber 30
into which gas allowed to pass through the first purifying
chamber 10 is introduced has a non-ammonia purifying unit for
purifying non-ammonia gas. The garbage disposal apparatus
having the foregoing structufé is arranged  such that gas
containing stinking components is first introduced into the
first purifying chamber 10 by an air fan 33 so that ammonia
contained at a high concentratidn and having a large threshold
is removed by the ammonia purifying unit. Then, the gas is
introduced into the second purifying chamber 30 in which non-
_ ammonia gas contained at a low concentration and having a small
threshold is removed by the non-ammonia purifying unit. Since
ammonia contained- in a large quantity is first removed,
deterioration of the non-ammonia purifying unit by ammonia and
the like can be prevented. Therefore, the function of the non-
ammonia purifying unit can satisfactorily be maintained for a
long time. Moreover, the ammonia purifying unit and the non-
ammonia purifying unit can be operated efficiently. Note that
arrows indicate direction in which the stinking gas moves.
The first purifying chamber 10 for purifying ammonia
will now be described. Fig. 2 is a schematic view showing an

essential portion of the garbage disposal apparatus according



concentration and having a small threshold after amonia has been renoved.
The non-amoni a gas conponents are sel eCted fr gR——a—sulfi—conponent such
as methyl sulfide, nethyl nmercaptan and nethyl] BEBLACEMENT SHBElehyde; and
al cohol s. Fig. 14 is a schematic vieM/shomAn( . pprtion of a
gar bage di sposal apparatus accordi ng tgsanot hgr d f{the present
i nvention. The non-ammonia purifying unit is select g‘hﬂfggpgn aglsor bent

| ayer 31 for non-amoni a havi ng an adsorbent gJudb-as—activat Char coal ;
and a catal |L.ayer 32 far. non- ammonia conpgsed of a catal ystjhaving
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or use of As shown in Fig. 4, a fiber or sponge layer 28

transversing the first purifying chamber 10 is provided. A
water tank storing water solution 27 is provided at the base
portion of the layer above. The water solution 27 in the water
tank is absorbed into the layer 28 by the capillary phenomenon.
Gas discharged from the processing éhamber 1 is allowed to pass
through the layer 28 so that ammonia is removed.
The gas, from which amm;nia has been removed, contéins
- water therein in a large quantity. The gas allowed to pass
through the first purifying chamber 10 is introduced into the
second purifying chamber 30. If the quantity of water is too
large, éhe functions of some non-ammonia purifying units
deteriorate. An embodiment having a contrivance to solve the
foregoing problem will now be described. Fig. 5 is a block
diagram schematically showing another embodiment of the garbage
disposal apparatus according to the present invention. As
shown in Fig. 5, the garbage disposal apparatus has a
dehumidifying unit 4 disposed in a gas-flow passage 3
connecting the first purifying chamber 10 and the second
purifying chamber 30 to each other. As the dehumidifying unit
4, there are considered an apparatus arranged to cool the gas
to remove the same by moisture condensation, a heating
apparatus for lowering the relative humidity of the gas, and an
apparatus having an adsorbing layer made of silica gel,

zeolite, synthetic zeolite, silica gel, activated alumina or
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calcium chloride.

If the dehumidifying unit 4 is an apparatus having the
adsorbing layer, it is preferable that a structure for
regenerating the adsorbing layer be employed. Fig. 6 is a
schematic view showing an essential portion of a garbage
disposal apparatus having the dehumidifying unit 4 which is an
adsorbent layer 4a. An air-inlet passage 41 and an air fan 42
for newly introducing air from outside are provided for a gas-
flow passage 3a between the ahmonia purifying unit and the
adsorbent layer 4a. Moreover, a discharge passage 43 is
provided for an air-flow passage 3b between the adsorbent layer
4a and the non-ammonia purifyihg unit. An opening/closing
means 44 for arbitrarily introducing/stopping air from the air-
inlet passage 41 and gas from the gas-flow passage 3a is
provided at the branched position of the air-inlet passage 41.
An opening/closing means 45 for arbitrarily supplying/stopping
air to the discharge passage 43 and supplying/stopping gas to
the air-flow passage 3b is provided at the branched position of
the discharge passage 43. In a normal state, the air-inlet
passage 41 and the discharge passage 43 are closed so that gas
allowed to pass through the first purifying chamber 10 is
allowed to pass through the adsorbent layer 4a so as to be
introduced into the second purifying chamber 30. If the
adsorbent layer 4a is required to be regenerated, the air-inlet
passage 41 and the discharge passage 43 are closed to introduce

fresh air into the adsorbent layer 4a and air allowed to pass
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A structure in which the first purifying chamber 10 for
purifying ammonia is provided with an ammonia purifying unit
except the unit 11 will now be described, the ammonia purifying
unit having a function for realizing contact with water or
water solution. Fig. 7 is a block diagram showing the
schematic structure of another garbage disposal apparatus
according to the present invenkion. As shown in Fig. 7, the
garbage disposal apparatus has an adsorbent layer 13 in the
first purifying chamber 10; and a catalyst layer 14 for ammonia
in the gas-flow passage 6 for the gas allowed to pass through
the adsorbent layer 13. Moreover, the foregoing processing
apparatus has an inlet opening 15 in an introduction passage 5
for introducing gas discharged from the processing chamber 1
into the adsorbent layer 13. Moreover, an opening/closing
means 17 for arbitrarily introducing/stopping outer air from
the inlet opening 15 and the gas introduced from the
introduction passage 5 is formed. The adsorbent layer 13 has
excellent performance for quickly adsorbing ammonia. Although
the catalyst layer 14 for ammonia cannot absorb ammonia as
quickly as the adsorbent layer 13, it is a catalyst having a
function for purifying ammonia. If a large quantity of ammonia
is adsorbed to the adsorbent layer 13 and thus the function
deteriorates, the catalyst layer 14 for ammonia has a function

of processing ammonia and processing desorbed ammonia when



ﬁufifying unit cannot be damaged by ammonia an fore,
function of the non-ammonia purifying unit can @iﬂ@@@%ﬁﬁgﬁr e

mai ntai ned for a long tine. Resul t s of asurenent of jtHe purifying
effect of the purifying unit will now be descyi eqa.Juﬂhgpweqs rement was
performed as follows: garbage havheg a | pfedeterm ned jcgnposition

was deconposed with m croorganisns in tfies profe 1.} Generated
stinking gas was purified in the purifying chpnber 2. At this tline, a

sensory evndfi'sOfas been desorbed from the adsorbent layer 13 in order

to regenerate the adsorbent layer 13.

As the adsorbent for forming the adsorbent layer 13,
activated alumina, natural zeolite, silica gel, activated clay,
accretion acﬁivated charcoal and ion exchange resin. The
adsorbent layer 13 is formed by at least one of the materials
above. Among the materials above, silica gel is a most
suitable material. If 1g of silica gel and 1lg of synthesized
zeolite are used to compare the break-through period (time
taken for adsorption to be saturated and removal ratio to be
made to be zero), a stinking gas containing ammonia in a
quantity of 100 ppm and supplied with air at a flow rate of 200
cc/minute results in the synthesized zeolite to be broken-
through in two hours. On the other hand, silica gel is able
maintain the adsorbing performance.for 25 hours.

As the catalyst layer 14 for ammonia, a structure is
selected from a structure in which the carrier carries noble
metal or a metal oxide having oxidizing performance. The
carrier is selected from the consisting of alumina, titania,
silica alumina; silica and zeolite. The noble metal is
selected from the group consisting of platinum, gold, silver,
copper, palladium, ruthenium and rhodium. Among the foregoing
materials, platinum is the most suitable material. The metal
oxide is eelected from the group consisting of nickel oxide,
manganese oxide, cobalt oxide, iron oxide and vanadium

pentoxide. Although the catalyst layer 14 for ammonia cannot
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quickly adsorb ammonia as can be performed by the adsorbent
layer 13 at room temperature, it is able to remove a large
quantity of ammonia if it is heated to, for example, 200°C to
300°cC.

The garbage disposal apparatus has a structure in which
the inlet opening 15 is closed in a normal state, the stinking
gas generated in the processing chamber 1 is introduced from
the introduction passage 5 to cause the same to pass through
the adsorbent layer 13. After ammonia has been adsorbed, the
gas is introduced into the second purifying chamber 30. When
the adsorbent layer 13 has been saturated with ammonia and it
must be regenerated, introductidn of the stinking gas from the
introduction passage 5 is interrupted and the inlet opening 15
is opened so as to introduce fresh air in order to desorb
ammonia adsorbed to the adsorbent layer 13 so as to regenerate
the adsorbent layer 13. After the adsorbent layer 13 has been
regenerated, the inlet opening 15 is closed to int;oduce, from
the introducfion passage 5, stinking gas generated in the
processing chamber 1. Since the adsorbent layer 13 and the
catalyst layer 14 for ammonia are provided as described above,
the adsorbent layer 13 can be regenerated in a state where the
adsorbent layer 13 is quickly adsorbing ammonia. Therefore,
the purifying operation can satisfactorily be performed for a
long time.

Since the adsorbent layer 13 and the catalyst layer 14

for ammonia are heated, the desorption and the process of
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coal was enployed]in the

showing an essential portion of a purifying unit according to
another embodiment of the present invention. As shown in Fig.
8, the foregoing processing apparatus a heating unit 25
disposed in connection with the adsorbent layer 13 and the
catalyst layer 14 for ammonia. When regeneration is performed,
the heating unit 25 is operated to raise the temperature of the
adsorbent layer 13 and the catalyst layer 14 for ammonia. As
shown in Fig. 9, the heating unit 25 may be disposed between
the inlet opening 15 and the adsorbent layer 13 to heat air
introduced through the inlet opening 15 so as to heat the
adsorbent layer 13. If the heating unit 25 is provided,
desorption and process of ammonia can be enhanced. Therefore,
the regeneration of the adsorbent layer 13 can easily be
performed so that the removiné performance is maintained for a
long time. Note that the heating unit 25 is omitted in the
following drawings for explaining the apparatus.:

In the foregoing garbage disposal apparatus,
purification of gas generated in the processing chamber 1 and
regeneration of the adsorbent layer 13 are repeated.
Therefore, a garbage disposal apparatus having a plurality of
purifying units each consisting of the first purifying chamber
10 and the second purifying chamber 30 is shown in Fig. 10 (a).

Since the foregoing purifying units are disposed in parallel in
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the processing apparatus above, the regeneration of the
adsorbent layer 13 and purification of the gas can alternately
be performed in the purifying unit by operating the
opening/closing means 17. Therefore, the purification of the
stinking gas can always be performed.

Fig. 10(b) shows an example performed by using two
purifying units described above. The adsorbent layer employs
silica gel within 300g, the catalyst layer 14 is provided with
the carrier carrying platinum in 40 cc, and the second
purifying chamber 30 employs a catalyst with the carrier
carrying platinum in 30 cc. " In this condition, purification of
gas discharged from the processing chamber and regeneration of
the adsorbent layer are alternatively processed in each unit
per 12 hours cycle. When the purification is preformed, the
duct communicated with the processing chamber is opened by
using the opening/closing means 17 and the inlet opening 15 is
closed. Further, heating device 251 is in off and heating
device 252 is in 150°C. When the regeneration is performed,
the duct communicated with the processing chamber is closed by _
using the opening/closing means 17 and the inlet opening 15 is
opened. Further, the heating device 251 is in 250°C and the
heating device 252 is in 150°C. The device is located into the
room temperature condition. )

Fig. 15 shows a result of purification characteristic
value under the condition of alternatively processing the

purification and the regeneration pre 12 hours cycle. The
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the processing chamber is used as purification characteristic.

In view of Fig. 15, the purification characteristic is
not deteriorated under the condition of alternatively
processing the purification and the regeneration pre 12 hours
cycle.

Another embodiment of the garbage disposal apparatus
having the adsorbent layer 13 will now be described. Fig. 11
is a schematic view showing an essential portion of a garbage
disposal apparatus according' to another embodiment of the
present invention. Different structures from the foregoing
structures will now be describéd. As shown in Fig. 11, the
gas-flow passage 6 having the catalyst layer 14 for ammonia and
the gas-flow passage 3 connected to the second purifying
chamber 30 are branched. An opening/closing means 19 is formed
at the position at which the gas-flow passages 3 and 6 are
branched so that introduction of gas allowed to pass through
the adsorbent layer 13 and stoppage of the same are arbitrarily
performed. The air-flow passages 3 and 6 respettively have air
fans 33 and 21. 1In the garbage disposal apparatus, the inlet
opening 15 and the gas-flow passage 6 having the catalyst layer
14 for ammonia are usually closed. Thus, the gas processed in
the processing chamber 1 is introduced from the introduction
passage 5, and then allowed to pass through the adsorbent layer
13. The gas, from which ammonia has been adsorbed, is allowed

to pass through the gas-flow passage 3 so as to be introduced



effect. The stinking gas was snelled by the parfel o) I nut es
after the generation. The average val ue of reSL|fka§¥ﬁﬂ$h6$ dfan aver age
value of results of 2.8 was obtained three hoyrd later. Then, |the
openi ng/ cl osing means 17 and 19 were operated,| §hel QdUN19IR |a er 13 and
the catalyst layer 14 for amonia weresheatedft@ 200[err]C, apmpni a
adsorbed to the adsorbent |ayer 13 waS desorbg¢d to regenera the
adsorbent layer 13. Then, the purification was$ ﬂQfﬂrTed The hverage
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(Conparative Ex catro
chamber  asdsorbent layer 13 is required, gas from the introduction

passage 5 is stopped. Also the gas-flow passage 3 connected to
the second purifying chamber 30 is closed. By opening the
inlet opening 15 to introduce fresh air to desorb ammonia
adsorbed to the adsorbent layer 13 so as to regenerate the
adsorbent layer 13. Moreover, the gas-flow passage 6 having
the catalyst layer 14 for ammonia is opened to cause the
catalyst layer 14 for ammonia to remove desorbed ammonia.
After the adsorbent 1layer 13 has been regenerated, the
apparatus is returned to the normal state. 1In the foregoing
' processing apparatus, desorbed ammonia is not supplied to the
second ﬁurifying chamber 30. Therefore, the non-ammonia
purifying unit can reliably be protected from ammonia to
prevent deterioration in the function.

Fig. 12 is a schematic view showing an essential
portion of a garbage disposal apparatus according to another
embodiment of the present invention. As shown in Fig. 12, the
processing apparatus has a structure such that the purifying
chamber 2 is divided into a purifying passage 2a and a
regeneration passage 2b by a partition plate 24 disposed along
the direction in which gas flows. The adsorbent layer 13 is
formed to transverse the purifying passage 2a and the
regeneration passage 2b. The adsorbent layer 13 is provided
with a drive unit 23. The purifying passage 2a is provided

with a second purifying chamber 30 into which gas containing
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the stinking components is introduced from the .processing
chamber 1 and which has the adsorbent layer 13 and the non-
ammonia purifying unit. The regeneration passage 2b is
isolated from the processing chamber 1 and provided with the
inlet opening 15, the adsorbent layer 13 and the catalyst layer
14 for ammonia. The foregoing apparatus is characterized in
that the drive unit 23 is operated so that the adsorbent layer
13 is rotated relative to a oentral shaft provided for the
partition plate 24. Since the adsorbent layer 13 is rotated,
adsorption is always performed by the adsorbent layer 13 moved
to the purifying passage 2a. The portion of the adsorbent
layer 13 moved to the regeneration passage 2b is regenerated.
The foregoing apparatus 1is not required to operate the
opening/closing means of the foregoing processing apparatus to
perform opening and closing.

In the case where the adsorbent layer 13 carries noble
metal or the metal oxide for forming the catalyst layer 14 for
ammonia, the adsorbent layer 13 may also serve as the catalyst
layer 14 for ammonia. In usual, the foregoing processing
apparatus is structured such that ammonia is adsorbed by the
adsorbent of the adsorbent layer 13. When the adsorbent layer
13 is heated at the time of regenerating the same, desorbed
ammonia is oxidized and decomposed by the noble metal or the
metal oxide. Since the foregoing processing apparatus has the
structure such that the adsorbent layer 13 also serves as the

catalyst layer 14 for ammonia, ﬁhe apparatus can be simplified.
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not limited to the foregoing embodiments. 1In an example case
of the apparatus shown in Fig. 13 in which the gas-flow passage
3 connected to the second purifying chamber 30 and the gas-flow
passage 6 for the regeneration are branched, a water tank 22
storing water solution is provided in place of the catalyst
layer 14 for ammonia. When regeneration is performed, gas
allowed to pass through the adsorbent layer 13 of the water
tank 22 may be introduced so as to be dissolved in the water
solution in order to regenerate the adsorbent layer 13.

The second purifying chamber 30 for purifying non-
ammonia gas will now be described. The non-ammonia purifying
unit prdvided. with the second purifying chamber 30 has a
function of removing non-ammonia gas contained at a low
concentration and having a small threshold after ammonia has
been removed. The non-ammonia gas components are selected from
a sulfur component such as methyl sulfide, methyl mercaptan and
methyl disulfide; aldehyde; and alcohols. Fig. 14 is a
schematic view showing an essential portion of a garbage
disposal apparatus according to another embodiment of the
present invention. The non-ammonia purifying unit is selected
from an adsorbent layer 31 for non-ammonia having an adsorbent
such as activated charcoal; and a catalyst layer 32 for non-
ammonia composed of a catalyst having oxidizing pefformance.
Each of the foregoing components may be used solely or use of

their combination is permitted. Since the activated charcoal
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I's removed in the second purifying chanmber 30.
purifying efficiency can be realized. Mreover
can be maintained for a long tinmne. The
of the present invention has the structure su
unit 4 is provided in the gas-flow passage 3.

the foregoing effect, deterioration i n2%e functliian of .the non-| amonia
purifying unit due to noisture can be prevent gd. The gabage
di sposal apparatus of 'the present invention uch that
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| ayer 13 can Dbe
it can easily be handled, it is a suitable material. Although
the shape of the adsorbent layer 31 for non-ammonia may be in
the form of a particle-type layer or a honeycomb shape, the
honeycomb shape is a preferred shape because pressure damage
can be prevented and excellent contact with the gas can be
realized. The catalyst for forming the catalyst layer 32 for
non-ammonia is selected from a structure in which the carrier
carries at least any one of noble metal, such as platinum,
gold, silver, copper, palladium, ruthenium and rhodium or a
metal oxide, such as nickel oxide, manganese oxide, cobalt
oxide, iron oxide and vanadium pentoxide.

As described above, the garbage disposal apparatus
according to the present invention has the structure such that
the first purifying chamber 10 first removes ammonia chtained
in a large quantity; and then the second purifying chamber 30
removes the non-ammonia gas. Therefore, the non-ammonia
purifying unit cannot be damaged by ammonia and the like.
Therefore, ﬁhe function of the non-ammonia purifying unit can
satisfactorily be maintained for a long time.

Results of measurement of the purifying effect of the
purifying unit will now be described. The measurement was
performed as follows: gar?age having a predetermined
composition was decomposed with microorganisms in the
processing chamber 1. Generated stinking gas was purified in

the purifying chamber 2. At this time, a sensory evaluation



30 regener at ed, required performance can be Ei ong time
In addition to the foregoing effects. - - ppsal
apparatus of the present invention has the sfirdicture such thhtj}the

gas-fl ow passage 6 having the catalyst |ayer |14 fb8 JUN9972 hnp t he
gas-fl ow passage 3 connected to the sgfpnd pyripfyi ng chanber|3p are
branched and M

test was performed such that gas discharged from the outlet
opening of the purifying chamber 2 was sniffed by six
panellers. The sensory evaluation was performed by giving six
step intensities of the smell such that the upper and lower
values were omitted and an average of the four residual
panellers were employed. The intensity of the smell was
evaluated such that None was given zero point, Subtle was given
one point, Slight smell with which the source can be determined
was given two points, Fair smell which can easily be sensed was
given three points, strong smell was given four points and
Harsh smell was given five points. Note that the gas generated
from the processing chamber 1 was a gas given five points.
(Examplé 1)

The pufifying chamber 2 having the structure shown in
Fig. 2 was used to perform purification. The water storage
tank 12 storing water lla was employed as the first purifying
chamber 10, and the activated charcoal was employed in the
adsorbent layer 31 for non-ammonia in the second purifying
chamber 30.' The stinking gas generated 60 to 80 minutes after

was smelled by the panellers. The average value of results was

1.5.
(Example 2)

Purification was performed in the purifying chamber 2
having the structure shown in Fig. 9. Silica gel was used in
the adsorbent layer 13 of the first purifying chamber 10. As

the catalfst layer 14 for ammonia in the branched gas-flow
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passage 6, a étructure in which platinum was carried_by alumina
was employed. Activated charcoal was employed as the gas-flow
passage 3 in the second purifying chamber 30. The stinking gas
was smelled by the panellers 60 to 80 minutes after the
generation. The average value of results of the panellers was
1.0, and an average value of results of 1.1 was obtained three
hours later.
(Example 3)

In place of silica gel in Example 2, synthesized

zeolite was used as the adsorbent layer 13 and a similar method

to that according to Example 2 was employed to measure the

effect. The stinking gas was smelled by the panellers 60 to 80
minutes after the generation. The average value of results was
1.6, and an average value of results of 2.8 was obtained three
hours later. Then, the opening/closing means 17 and 19 were
operated, the adsorbent layer 13 and the catalyst layer 14 for
ammonia were heated to 200°C, ammonia adsorbed to the adsorbent
layer 13 was desorbed to regenerate the adsorbent layer 13.
Then, the pﬁrification was restarted. The average value of
results of the panellers was 1.7 which was a satisfactory
value. |
(Comparative Example 1)

Purification was performed in a purifying chamber
having only the activated charcoal which was a non-ammonia

adsorbing layer. The average results of the panellers 60 to 80

minutes after the generation of the stinking gas was 4.6.



31 WHAT IS CLAIMED IS: 1. A gar bage di sposal apparatus conpri sing:

a processing chanber for processing garbage, th

sai d processing chanber being perforned by decoﬂE@tAGEMﬁNTuSHEEj

m cr oor gani sns; and a purifying chanber r—purtyrTg

di scharged from said processing chanber, and sa o n ni
conponents, said purifying chanber inc I ng: QQFJBN kﬂ?
purifying chanmber connected to said processi ng}chanoer—and—pf

age in

as
ng stinking

a fiji rst

ovli ded with

an anmmoni a purifying unit

(Comparative Example 2)

Purification was performed in a purifying

chamber

having only the silica gel which was a non-ammonia adsorbing

layer. The avefage results of the panellers 60 to 80
after the generation of the stinking gas was 5.0.
(Comparative Example 3)

Purification was performed in a purifying

minutes

chamber

having only platinum heated the 200°C. The average results of

the panellers 60 to 80 minutes after the generation of the

stinking gas was 2.0.

The garbage disposal apparatus of the present invention

haé the structure such that ammonia contained at a high
concentrétiqn and having a large threshold is first removed in
the first purifying chamber 10, and then non-ammonia gas
contained at a low concentration and having a small threshold
is removed in the second purifying chamber 30. Therefore, an
excellent purifying efficiency can be realized. Moreover, the
excellent performance can be maintained for a long time.

The éarbage disposal apparatus of the present invention
has the structure such that the dehumidifying unit 4 is
provided in the gas-flow passage 3. Therefore, in'addition to
the foregoing effect, deterioration in the function of the non-
ammonia purifying unit due to moisture can be prevented.

The garbage disposal apparatus of the present invention
has the structure such that ammonia is desorbed from the

adsorbent 1layer 13 and the adsorbent layer 13 can be



fbf purifying amoni a; and

whi ch gas

a second purifying chamber,
after passing through said fi.rst purifying chanber is

| rit roduced, including a non-amonia purifying unit for purifying
non- amoni a gas. 2. A gar bage di sposal apparatus according to claim
1, wherein said first purifying chanber includes a unit having a
mechani sm for bringing anmonia into cotict with one of water and water

sol uti on.

3. A gar bage di sposal apparatus according to claim 2,

wherein said first purifying chanber has a water storage tank
- regenerated, required performance can be maintained for a long

‘time in addition to the foregoing effects.

The garbage disposal apparaﬁus of the present invention
has the structure such that the gas-flow passage 6 having the
catalyst layer 14 - for ammonia and the gas-flow passage 3
connected to the second purifying chamber 30 are branched and
the opening/closing means 19 for arbitrarily
introducing/stopping gas is formed. In addition to the
fofegoing effects, the non-ammonia purifying unit can be
protected and deterioration in thg function can be prevented.

The garbage disposal apparatus of the_present invention
has the structure in which the adsorbent layer 13 is able ﬁo
also sefve as the catalyst layer 14 for ammonia. In addition

to the foregoing effects, the apparatus can be simplified.
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for one of storing water and water solution, and gas discharged fromsaid
processing chanber is introduced into said water storage tank. . .
32 4. A gar bage di sposal apparatus accordi ng to ctarmm2,—wherein

sai d water solution which is brought into contact with b S
wat er solution containing cation exchangf -|| ' , II
. S . * c L M S *

WHAT IS CLAIMED IS:

1. A garbage disposal apparatus comprising:

a processing chamber for processing garbage, the
process of garbage in said processing chamber being performed
by decomposition using microorganisms; and

a purifying chamber for purifying gas discharged from
said processing chamber, and said gas containing stinking
components, said purifying chamber including:

a first purifying chamber connected to said
processing chamber, and provided with an ammonia purifying unit
for purifying ammonia; and

a second purifying chamber, into which gas
after éassing through .said first purifying chamber is
introduced, including a non-ammonia purifying unit for

purifying non-ammonia gas.

2. A garbage disposal apparatus according to claim 1,
wherein said first purifying chamber includes a unit having a
mechanism for bringing ammonia into contact with one of water

and water solution.

3. A garbage disposal apparatus according to claim 2,
wherein said first purifying chamber has a water storage tank
for one of storing water and water solution, and gas discharged
from said procesﬁing chamber is introduced into said water

-storage tank.
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resin. 5. A gar bage di sposal appar at us according to claim?2,
wherein said water solution which is brdught into contact with ammoni a

i ncl udes acid water sol ution. 6. A gar bage d|

according to claim1, further conprising: ﬂmmmmg ﬂumn t
provided in a gas-flow passage connectipg said first "pufifyinG charfber and
said second purifying chanber to each other.

4. A garbage disposal apparatus according to claim 2,
wherein said water solution which is brought into contact with
ammonia includes water solution containing cation exchange

resin.

5. A garbage disposal apparatus according to claim 2,
wherein said water solution which is brought into contact with

ammonia includes acid water solution.

6. A garbage disposal appaggtus accbrding to claim 1,
further comprising: .

a dehumidifying unit provided in a gas-flow passage
connectihg said first purifying chamber and said second

purifying chamber to each other.

7. A garbage disposal apparatus according to claim 1,
further comprising:

an adsorbent layer provided with said first purifying
chamber; and

a catalyst layer for ammonia provided with a passage

for gas after passing through said adsorbent layer.

8. A garbage disposal apparatus according claim 7, further
comprising:
an introduction passage for introducing gas discharged

from said processing chamber into said adsorbent layer;
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7. A garbage di sposal apparatus according to claim1l1, further

conpri si ng: an adsorbent |ayer provided w th—sard—fiTst—purifying
chanber; and a catalyst layer for amonia proxiee ' sage
for gas after passing through said adsorbent |ayer. rm‘@m“n“m‘m ge
di sposal apparatus according claim?7, further conpri L Mmos  *an

I ntroducti on passage for introducing ga%zdischarged from said processing
chanber into said adsorbent |ayer;

an inlet opening provided with said introduction
passage; and

first opening/closing means for arbitrarily
introducing/stopping one of outer air from said inlet opening

and gas introduced from said introduction passage.

9. A garbage disposal apparatus according to any one of
claims 7 and 8, wherein said gas-flow passage having said
catalyst layer for ammonia and an auxiliary gas-flow passage
connected to said second purifying chamber are branched, and
further comprising:

second bpening/closing means for arbitrarily
introducing/stopping gas after passing through said adsorbent
layer to said gas-flow passage and said auxiliary gas-flow

passage.

10. A garbage disposal apparatus according to claim 7 or 8,
wherein a plurality of purifying units each including said
first puriffing chamber and said second purifying chamber are

disposed in parallei'with respect to processing chamber.

11. A garbage disposal apparatus according to claim 8§,
wherein said purifying chamber is divided into a purifying
passage and a regeneration passage by a partition plate, said
adsorbent layer formed to traverse said purifying passage and

said regeneration passage is rotated around a central shaft
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33’
first

an inlet opening provided wth said introduction passage; and

openi ng/ cl osi ng means for - arbitrar[LzrglgllgguﬂLng#%%gpping
dne of outer air fromsaid inlet opening and gas '? roduced fron“ﬂw(j
. (TR

provided for said separation plate, said purifying passage is
provided with said second purifying chamber having said
adsorbent layér and a non-ammonia purifying unit, and said
regeneration passage has said inlet opening, said adsorbent

layer and said catalyst Iayer for ammonia.

12. A garbage disposal apparatus according to any one of
claims 1 and 7 further comprising;
a 'heating unit for heating said first purifying

chamber.

13. A garbage disposal apparatus according to claim 7,
wherein an adsorbent forming said adsorbent layer is selected
from the group consisting of activated alumina, natural
zeolite, synthetic zeolite, silica gel, activated clay,

accretion activated charcoal and ion exchange resin.

14, A garbage disposal apparatus according to claim 7,
wherein said catalyst layer for ammonia is formed in one of a

carrier carries noble metal and a metal oxide.

15. - A garbage disposal apparatus according to claim 7,
wherein said adsorbent layer carries one of noble metal and
metal oxide for forming said éatalyst layer for ammonia, and
said adsorbent‘léyer also serves as said cafalyst l;yer for

ammonia.
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9. A garbage di sposal apparatus according to any one of <clains 7 and
8, wherein said gas-fl ow passage having -sai d cataléi;eégxgiﬂigL,annnﬂ+a

and an auxiliary gas-fl ow passage connected to sai nd purifyin :
chanber are branched, and further conprising: m‘\m‘mui‘\

openi ng/ cl osi ng means for arbitraggly int roducumm after
passi ng through said adsorbent |ayer to—said gas-flo *passage'hné said

auxiliary gas-flow passage. 10. A gar bage di sposal appar at us

according _to claim7 or 8 wherein_a plurality of purjfying units each
i ncl udi ngl®aid A garbage disposal apparatus’ according td claim 14,

wherein said noble metal is selected from the group consisting
of plétinum, gold, silver, copper, palladium, ruthenium and

rhodium.

17. A garbage disposal apparatus according to claim 14,
wherein said metal oxide is selected from the group consisting
of nickel oxide, manganese oxide, cobalt oxide, iron oxide and

, vanadium pentoxide.

18. A garbage disposal apparatus according to claim 1,
wherein said non-ammonia purifying unit has an adsorbent layer

for non-ammonia.

19. A garbage disposal apparatus according to claim 18,
wherein an adsorbent for forming said adsorbent layer for non-

ammonia includes activated charcoal.

20. A garbage disposal apparatus according to claim 18,
wherein said non-ammonia purifying unit has a catalyst layer
for non-ammonia made of a catalyst having oxidizing
performance.

21. A garbage disposal apparatus abcording to claim 20,
wherein said catalyst is in the form in which a carrier carries

at least one of the noble metal selected from the group
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first purifying chanber and said second purifyi ngww I n
parallel Wi th respect to processing chanber. A gar ba Lsposa
apparatus according to claim8, wherein said purif m\m“ \ ! i vi ded
into a purifying passage and a regeneration passagm s pl at e,
said adsorbent layer formed to traversggaid purifyi* ng®passage and said
regeneration passage is rotated around & central shaft

consisting of platinum, gold, silver, copper, palladium,
ruthenium and rhodium and a metal oxide selected from the group
consisting of nickel oxide, manganese oxide, cobalt oxide, iron

oxide and vanadium pentoxide.




ﬂrbvided for said separation plate, said purifying passage is provided
with said second purifying chanber having said adsorbent |ayer and a
hon-amoni a purifying unit, and said regeneration passage has said inlet

openi ng, said adsorbent |ayer and saidpgftalyst l ayer for anmoni a. 12.
A gar bage di sposal apparatus accordi ng 3 any one of <clains 1 and 7
further c&ﬁﬁ% Y 1Q; a heating unit for heating said first purifying

GARBAGE DISPOSAL APPARATUS

A garbage disposal apparatus having a processing
chamber for processing garbage; and a purifying chamber for
purifying gas discharged from the processing chamber and
containing stihking components, wherein the process of garbage
in the processing chamber is performed by decomposition using
microorganisms, the purifyihg chamber has a plurality of zones,
-a first purifying chamber connected to the processing chamber
is provided with an ammonia purifying unit for purifying
ammonia and a second purifying chamber into which gas allowed
to pass through the first purifying chamber is introduced is
"provided with a non-ammonia purifying unit for purifying non-
ammonia gas. Ammonia contained in a high concentration and
having a large threshold is first removed in the first
purifying chamber. Then, non-ammonia contained at a low
concentration and having a small threshold is removed.

Therefore, an excellent purifying efficiency can be realized.

FIG.1
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chanber . 13. A garbage di sposal apparatus according to claim7,
wher ei n an adsorbent forming said adsorbent |ayer i's selected fromthe
group consisting of activated alum na, natural zeolite, synthetic zeolite,
silica gel, activated clay, accretion tivated charcoal and ion exchange
resin. 14. A garbage di sposal ap tus according to claim7,

wherein said catalyst layer for anmmonia is fornmed in one of a carrier
carries noble nmetal and a netal oxide.

FIG. 1
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15. A garbage di sposal apparatus according to claim7, wherein said

adsorbent |ayer carries one of noble netal and netal oxide for formng

said catal yst |ayer for anmonia, and said adsorbent |ayer also serves as

" said catalyst layer for ammoni a. 2/9 16. A gar bage di sposal
apparatus according to claim 14, Ly,

FIG. 3
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wherein said noble netal is selected fromthe group consisting of

pl ati num gold, silver, copper, palladium rutheniumand rhodium 17.
A gar bage di sposal apparatus according to claim 14, wherein said netal
oxide is selected fromthe group consisting of nickel oxide, nanganese
oxi de, cobalt oxide, iron oxide and vadatlium pentoxi de. 18. A

gar bage di sposal apparatus according to cTaiml1, wherein said non-amonia
purifying unit has an adsorbent | ayer

FIG. 5
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for non-amoni a. 19. A gar bage di sposal apparatus according to claim
18, wherein an adsorbent for form ng said adsorbent |ayer for non-

ammoni a i ncl udes activated charcoal . 20. A gar bage di sposal appar at us
according to claim18, wherein said ngy‘_ge ammoni a purifying unit has a

catal yst layer for non-ammoni a nmade cat al yst havi ng oxi di zi ng

per f or mance. 21. A gar bage di sposal apparatus according to claim 20,

FIG. 7
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wherein said catalyst is in the formin which a carrier carries at |east
one of the noble netal selected fromthe group

36" consisting of platinum gold, silver, copper, palladium ruthenium
and rhodium and a netal oxide selected om the group consisting of nickel
oxi de, manganese oxi de, cobalt oxide, 4 oxi de and vanadi um pent oxi de.

FIG. 9 ‘
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