MEDICAL WASTE TREATMENT APPARATUS TECHNICAL FIELD OF
THE INVENTION [00011 The present invention relates to a treatment
apparatus for medical waste, such as used injection needles and drip
packs. BACKGROUND OF THE INVENTION [0002] Medical waste is
sterilized and disposed. Conventionally, methods for applying steam and
treating with an autoclave or treating with gases, such as formalin gas

and ethylene gRIORQES, WRLTEHIKERIRVEMPREN Usashagstgglization

“ methods. However, there are fears of an incomplete sterilization when
applying only live steam to medical waste and in addition, in many cases,
a portion of the medical waste is decomposed or volatized by the

TECHNI$ e aH3H bP s GENTTHHhi INVERIE&Ee a bad odor and toxic components,
so that such bad odor and toxic components become problems. Since a

[0001fign- pféespeessmbinbRieiddrR aplaliesale the tiotaimant so-
large-scale that jts safert% management is troublesome. Gas treatment is

appar, S R OREGRLIN BT RS apBlriudsndSadndgeifetimimagssidtes and

drip & ainst leakage of gases because gases are harmful to body. Recent
edical waste in various shapes may make it difficult to be dealt with
after such sterilization treatment. DISCLOSURE OF THE INVENTION

[0003] Embodiments of the present invention seek to provide
BACKGROUND OF THE INVENTION '

[0002] .Medical waste is sterilized and disposed.
Conventionally, methods for applying steam and treéting’with.an
éutocléve or treating with gases, such as formalin gas and
ethylene oxide gas, or the like have been used as sterilization
methods. However, there are fears.of an incomplete |
‘sterilization when applying only live steam to medical waste
and in addition, in many cases, a portion of the medical waste
is decomposed or volatized by the application of steam, which
may causé a bad odor and toxic compdnehfs, so that sﬁch bad
odor and toxic components become problems. Since a highF
pressured containér is used for an autoclaye, the autoclave is
so large-scale that its safety management is troublesome. Gas
: treahment'is costly from the viewpoint of its apparatus and
managemept in measures against leakage Qf gases because gases
are harmmful to bddy.- Recent medical waste in various shapes
may make it difficult to be dealt with after such sterilization

treatment.



a medical waste treatment apparatus which is compact in size with little
bad odor and is easy to be disposed after sterilization treatment. [0004]
According to an aspect of the invention, there is provided a medical waste
treatment apparatus comprising: a processing chamber where medical
waste is loaded and heated; a combustion chamber having fuel burning

n1Meansfor burning.arfuehto-preduce superheated water vapor by heating

one of water and steam; superheated water vapor supply means having
0thes comBugtioticharber forsupplyiagessuperheated waterseaparc tether ide
rocessing chamber; a jacket surrounding at least a part of the
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chamber; and a combustion gas Introduction path interposed between the
stfacket andithe ‘comhustion.chamber for introducing combustion gas

ﬁ%lderated by the fuel burning means into the jacket space. [0005] The
ical Wastefreatmeft appaftas may cofpridevantdMaustyaee 1s
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combustion chamber for intro ucing exna gas genera

prifeprocessingabambele withdheisuperheated watebvapes itQithe ared; 2
combustion chamber. [0006] In the medical waste treatment apparatus, a
CoRtENSOfoCPRIMRetin g EVe Bairding lofthereixausegas iccomingintg a

SNt ING exhaust gas may De Placed 1N e ComPUsloN e of
water and steam; superheated water vapor supply means having
the combustion chamber for supplying superheated water vapor
to the processing chamber; a jacket surrounding at least a
part of the processing chamber and forming a jacket space
surrounding at least a part of the processing chamber between
outer walls of the processing chamber; and a combustion gas
introduction path interposed between the jacket and the
combustion chamber for introducing combustion gas generated by
the fuel burning means into the jacket space.
- [0005] The medical waste treatment apparatus may comprise an
exhaust gas introduction path interposed between the
processing chamber and the combustion chamber for introducing
exhaust gas generated by heating in the processing chamber
with the superheated water vapor into the combustion chamber.
100066] In the medical waste treatment apparatus, a catalyst

for promoting the burning of the exhaust gas by coming into



gas introduction path. [0007] The superheated water vapor supply means
may comprise: a hose provided in the combustion chamber and heated
by the combustion gas; and water supply means for supplying water to
the hose. [0008] The medical waste treatment apparatus may comprise
jacket air introduction means for introducing air to cool the outer walls of
the processing chamber after the completion of heating the medical

contWasienieniherackshenace. (999%E0e medical waste eaie ynhustion

apparatus may comprise processing chamber air introduction means for

gas inireduangilomntpdle processing chamber after the completion of
heating the medical waste. [0010] The medical waste treatment

[ 000adparatThenaypmrhaset edlivag ereangior skupp Ihe meedieaiaste in
the processing chamber; discharging means for discharging the medical
compwaste: healuelsenpstvddiedthinprobessinmbuarhbenfrasthbdotiandoheated
the processing chamber; and a recovery container where the medical

by thasforbuedion gakd dnfe Weless sRgRNE ean s ofeed . SoppllyTig

~ medical waste treatment apparatus may comprise container air
waten i ElSh BSfs for introducing air into the recovery container where

oo Medilueta slopded. 3 0012 The medcaluosip veatment
jacket air introduction means for introducing air to cool the
outer walls of the processing chamber after the completion of
heating the medical waste into the jacket space.

EOOO9] The medical waste treatment apparatus may comprise
processing.chamber air introduction means for introducing air

- into the processing chamber éfter_the Completion of heafing the
‘medical waste. _

[0010]  The medical waste treatment apparatus may comprise:
stirring means for stirring the medical Wasﬁe in the-proceséing
chamber; discharging means for discharging the medical waste
heated and stirred in the processing chamber from the bottom of
the proceésing chamber; ahd-a recovery container where the

| medicai'waste heated and stirred in the'processing chamber.is
loaded.- -

'{0011]} The medical waste treatment apparatus may comprise
container air introduction means for introducing air into the

- recovery container where the medical waste is loaded.



air introduction means for introducing air to cool the outer walls of the

processing chamber after the completion of heating the medical waste

into the jacket space; processing chamber air introduction means for

introducing air into the processing chamber after the completion of

heating the medical waste; a recovery container where the medical waste

loaded into the processing chamber to be heated and stirred is

discharged from the processing chamber and is loaded; and container air
{0013 htrodlietionetheams fordherodusiigairiniethe afecovery comginerewhereket

the jacket air introduction means, the container air introduction means
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blower. [0013] According.to angther aspect, there_is, provided fuel for one
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neandhecgonfiguration: ethaamedigabwaste reateent appatatisof e preseat
invention. DESCRIPTION OF THE PREFERRED EMBODIMENTS

complia0ns] Ajpreferredembediaentof the preseat imventionywilbnosiber where
described in detail on the basis of the accompanying drawing. FIG. 1 is a

the me@iEmlisiadivey tHEeBARig0FtdR o LRGN ERE exariprerofithée heated and

stinIguaton of & medleal waste eatment appalple accotiN S, g
container air introduction means for introducing air into the
recovery container, wherein the jacket air introduction means, the
container air introduction means, and the processing chamber air
introduction means may share one blower.

[0013]  According to ancther aspect, there is provided fuel for
one of blast furnace and thermal power generation consisting of

medical waste treated by the above medical waste treatment

apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]  FIG. 1 is a view illustrating the configuration of a

medical waste treatment apparatus of the present invention.

DESCRIPTICN OF THE PREFERRED EMBODIMENTS

10015] A preferred embcdiment of the present invention will now be
described in detail on the basis of the accompanying drawing. FIG. 1
is a view illustrating the configuration to
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1, a medical waste treatment apparatus 1 of the present invention
comprises: a processing chamber 4 where medical waste 2 is loaded and

heated; and superheated water vapor supply means 6 for supplying
superheated water vapor to the processing chamber 4. The superheated
water vapor supply means 6 comprises a combustion chamber 10 having
fuel burning means 8 for producing superheated water vapor. The
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surrounding the processing chamber 4 and forming jacket space 14

treatmnmnmp@mntweawglﬁﬂ@i@eltcﬂ hetweppreséeivalisentheon. In FIG.
processing chamber 4. [0016] The superheated water vapor supply

1, amediscaiawagiose tz2aiooedtin sppametstate, afd vhaterpseppled to
the hose 22 from one end 24. Water is public water or water passes
inveRbagh GORRELSesply ¥ aecZe ssina tethmrbentdr shiere mefieal waste
and then passes through a soft water unit 95 to be changed into soft
2 is v&zﬁéﬁi SRR Hi5R0 saHdlicsReREab MRERI: KRS UPERPLY
m €v €1 p-27 thro ?B%ga reservoir 30. Water supply means 17 for supplying
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for producing superheated water vapor. The medical Waste
treatment apparatus 1 further comprises a jacket 16 for
_surrpunding the proceséing chamber 4 and forming-jacket space
14 surrounding the processing chamber 4 between outer walls of
the processing chamber 4. | | |

[0016] The superheated water vapor supply means 6 has a hose
22 wound in the spiral state, and water is supplied to the hose
22-fr0m one-end 24. Water is public water or water passes
through a water-supply valve 26 connected to a water source
prepared and then passes through a soft water unit 95 to be
changed into soft water, if necessary, to be supplied to the
hose 22'fr0m a water-supply punp 27 through a reservoir 30.
Water supply;means 17 for supplying water to the hose 22

- comprises: the'watervsupply.valve 26; the soft water unit 95;
the reserv01r 30 the water-supply pump 27; and a soft water
valve 29. Water in the hose 22 is heated by a burner 28 which

is the fﬁel burnlng means 8 through tube walls of the hose 22



Another end 32 of the hose 22 is in continuity through the inside of the
processing chamber 4 and a superheated water vapor introduction pipe
30 and superheated water vapor is introduced from a superheated water
vapor outburst outlet 34 provided in the processing room 4 at a tip of the
superheated water vapor introduction pipe 30 into the processing
chamber 4. The superheated water vapor introduction pipe 30 has a

to bEURFBSAIeWALEL VARY Eéeﬂ;éétl%ﬁl%bp‘@ rt re%edg z(renl;r% "vapor.

28 of the hose 22 is hou in a combustion ¢
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burned by the burner 28 and combustion gas is spouted’inside th

insidembfistibie chanbers 0§08kt eombLsiOECRABBOHELISIR water
continuity with the jacket spacel4 in the lower part through a combustion

vapogasnihtroductiviopathijse T iatrddsegseecdrebistid vgascgenaipies Dy
the burner 28 into the jacket space 14 through the combustion gas

introdugei it suRerheakeg ovatsny vapmbenttisteste ot ket 34

warm hy the heat of the combustion gas through the outer walls of the

Provifisd O RbRCeS68DY R ditreE handish efhdile gasperheated
|ntroduct|o th 12 for introducing exhaust gas generated from the
et s sl
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The éﬁB@%ﬁ%ﬁ%@%@@g%E%'V' %pQWIUS%%cg¥gEb%&géBé% has a
superheated water vapor valve 111. | |

[0017] A portion heated bj the burner 28 of the hose 22 is
‘housed in a combustion chamber 10.  The burner 28 is arranged
on an upper wall 40 of the combustion chamber 10. A fuel is
burnedﬂby the burner 28 and combustion gas is spouted.inéide
the combustion chamber 10.

[0018] The combustion chamber 10 is in continuity-with-the
jacket space 14 in the lower part through a combustlon gas
1ntroductlon path 18. This introduces combustion gas genexated
by the burner 28 into the jacket space 14 through thé .
combustion'gas intrﬁduction path 18,'56 that the processing
chamber 4 is heated or kept warm by the heat of the cOmbustidn
gas through-the oﬁter walls of_thg_processing chamber 4.

[0019]  On the other hand, an exhaust gas introduction path
lz.for'introducing exhaust gas generated_from the medical waste
2 heatéd'by superheated water vapor'introduced into the

processing chamber 4 into the combustion chamber 10'. is."



interposed between the combustion chamber 10 and the processing
chamber 4. Exhaust gas is received by an ejector 46 for exhaust gas
provided at an outlet of the exhaust gas introduction path 12 and is
introduced into the combustion chamber 10 to be burned with the fuel by -
the burner 28. This burning significantly reduces a bad smell of the
exhaust gas. [0020] On the other hand, in the combustion chamber 10,
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combustion chamber 10 by an air introduction ejector 47, which ea sto

exhalise PEHROIAOT Cembustion Janimibe combustiogahaer dQ-and

exhaust gas fed from the processing chamber 4 being burned. [0021] A
intraedpetieate gravicheriapandtiogdughcn-paickd fontiotreteciagmbustion .

superheated water vapor into the jacket space 14 is connected to the
chanipgakel @ 6t Thbsupureat aniviiter thpofustiodgtitheabutd@hag®. This

superheated water vapor valve 112 and there is a branch near another

burnigyy $igpifclcsntly Fadecpio hdathanedibdafatbheasothanat] gas .
d the superheated water vapor mtroductlon plse 30. [0022] Further, the
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into the combustion chamber 10 is provided near the outlet of
combustion gas emitted from the burner 28 and external air is
introduced into the combustion chamber 10 by an air
introduction ejector 47, which leads to the promotion of
combustion gas in‘the cdmbuStion chamber 10 and exhaust gas fed
from the processing chamber 4 being burned.

[0021]'- A superheated water vapor introduction path 120 for
introducing supeﬁheated Water.vapor into the jacket space 14.is
”cénnected_to the jacket 16. The superheated water_vapof
introdﬁction path 120 has.a superheated water vapor valve 112
.'and there is a'branch'neér another end.32 of the hose 22
divided into the superheated water vapor valve 112 and the
superheéted water vapor introduction pipe 30.

- [0022] Further, the jacket 16 has a discharge'duct 20 for.
emitting gases introduced 1nto the jacket space 14 to out51de.
Moreover, the jacket 16 has a combustion gas re- 1ntroduct10n

path for re-::.ntroducmg combustion gas introduced into th_e



7 jacket space 14 into the combustion chamber 10, which is not shown in
the figure. [0023] The processing chamber 4 includes stirring means 60
having a stirring fan 62 disposed at the inner bottom, in which the medical
waste 2 in the process of heat treatment and heat treated medical waste
are stirred. The stirring fan 62 is driven by a stirring motor 64 and rotates
in a horizontal direction. [0024] An opening 66 is made at the bottom of

b 66 h. .
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showR'QYideshdist pelemuthe discharge duct 68. A transportable container 77 is
fitted into the recovery container 70, if necessary. [0025] The medical

- [0023vaste reduced-by-agatireptmenhiset apsielreri{iery the ppening 8Rths 60
drop in the recovery container 70 or the transportable container 77
havinlyoaghttherdnghafge degt 6 bpdhetotatonnbthersisin®ited, in which
Opening and closing means 69 for opening and closing the discharge
the mr@iesinwasheadcdwittihise prmingshenfihbaett-trezddmensdicad heat-
waste is discharged is provided in the upper portion of the discharge duct

treatsyl meddseningrasteloary Fickrcsb cofbesetdsning fanabidgks

der 113 for driving. Discharging means 93 for discharging the
: drlvq,\i(,ﬁj(r 1rr1ng %notor 63 gnd rotates in a oxg::.zontal

direction..
' [0024] An opening 66 is made at the bottom of the processing
~ chamber 4. The opening 66 is in continuity with a discharge
duct 68 extending downward. A.reéovery container 70 is
provided just below the discharge dudt 68. A transportable
~container 77 is fitted into the recovery.container 70,
iflnecessary. |
- [0025] The medical waste reduced by heat treatment is
‘transferred from the 0pening 66 to drqp-xn the recovery
: _cbntainer'70 or the transportable container 77 through the
.‘discharge dth.68 by the rotation of the stirring fan 62.
'__Opehing'and closing means 69 for opeﬁing énd closing the
dlscharge duct 68 in accordance w1th the tlmlng when the heat-
-treated medical waste is dlscharged is prov1ded in the upper
portion of the discharge duct 68. The opening and 01031ng
means 69 comprises a shutter 72 having a cylinder 113 for
_'driﬁing. Discharging means 93 for discharging the heat-treated

medical waste into the recovery container 70 comprises the



medical waste into the recovery container 70 comprises the 8 opening 66,
the opening and closing means 69, and the discharge duct 68. [0026] In
addition, an introduction port 76 for introducing external air into the jacket
space 14. is provided in the jacket 16. Air is introduced into the jacket
space 14 from the introduction port 76 when the heating of the medical
waste is completed and then outer walls of the processing chamber 4 are
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duct "g@ans 82 having a blower 80. A jacket cooling port damper 84 attached
to an introduction port duct 78 being in continuity with the introduction
[002¢Prt 7615 088Aa@ 1hEN the: heatnadidiie reqichwaste iscempletesiucing
Air is introduced from the blower 80 into the jacket space 14 through the
externadducioniporbditia 8] AtHet tispmeeddpesSpheteiadthim the jacket
combustion room and the jacket provided in the combustion gas
116. iAtladdaiobpatrdgededliosniicAmitia diackete sparcdainpef Bamttdohed
to the discharge duct 20 is opened. [0028] Furthermore, air is introduced
introgiahdoBcBRITY déntatheny dhsohgakineutsitie Bhecdnadiqed. pyaste is

provided in the middle part of the discharge duct 68 by container air _
comp ek iR HRSRs SYEREHG-HSLRCHED, PRESARSIRGoRIATDer 4 are

- cooled, which results in cooling of the inside of the

' processing chamber 4. |

- [0027] 'ﬁAip is introduced into the jacket space 14 by jacket
air introduction means 82 having a blower 80. A jackét cooling
port damper 84 attached to an introduction port duct 78 being
in éontinuity with the introduction port 76 is opened when the
heating of the medical waste is complétad. Air is introduced
from the blower 80 .:intd ‘the jacket space 14 through the
.introductidn port_duct 78.. At that time, a5damper 86 -between
the combustion room and the jacket provided in the combustion
gas intﬁbductién'path 18 is closed. And a discharge duct
dampef.BBgéttachedcto the discharge duct 20 is opened. |
[0028] Furthermbre, air is introduced into the recovery
container 70 through an outside air conducting port_taprdvided'
in the middle part of the discharge duct 68 by_confainer air
introduction means 83 sharing the blower 80. The introduction
port 76 continues to branching paths 94 and 96 branched

downward. The branchjmg path 94 is communicated with an inlet.



port 76 continues to branching paths 94 and 96 branched downward. The
branching path 94 is communicated with an inlet 9 A of an outside air
conducting duct 98 which leads to the outside air introduction port 92
through an outlet A. The outside air conducting duct 98 has an outside air
conducting damper 100 which is opened when air is introduced. [0029]
The shutter 72 is closed when air is introduced into the recovery

container 7Q. An air dischar outletqlléfo discharging introduced.air is
A of r?r%v%% %%g%ea%ogg§£g%r%%%r B(,: 0 ﬁﬂBat II’JI"I’#OEI% (g‘)glnt Oth'lé%le
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communicated with the air arge ou odor generated by
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discharged air. Since the air discharge duct 114 is communicated with the

dampegxNast ghs dirotkicipaneth dheairanxed withrikeedatisdntroduced

into the combustion .chamber 10 through the exhaust gas introduction :

[0029dath 1ThEO2h Atas iMBdised lasee thvhprocadsing shambeodlayed into

~ processing chamber air introduction means 85 for sharing the blower 80.
the ragemenyodostioniper102is pdwidetindieghorgsimdiatbdd? afior

. an inlet B of an air introduction duct 104 which leads to the air
dischapgineidhsrdecesd @himificRiEMdedn BrotletBef HROBNEENINg

Rxa]th 96, The air iptroduction duct 104 has an air introduction damper 106

container 70, so that air introduced into the recovery
container 70 is discharged through an air discharge duct 114
commnicated with the air discharge outlet 112. The odor
generated by the medical waste in the recovery container 70 is
mixed with the discharged air. Since the air discharge duct
114 is communicated with the exhaust gas introduction path 12,
air mixed with the odor is introduced into the combustion
chamber 10 through the exhaust gas introduction path 12.
[0030] Alr is introduced inside the processing chamber 4 by
pfocessing chamber air introduction means 85 for sharing the
"blower 80. An air introduction port 102 is provided in the
processing chamber 4 and an inlet .B' of an air introduction duct
104 which leads to the air introduction port 102 is
commnicated with an outlet B of the branching path 96. The
air introduction duct 104 has an air introduction damper 106
which is opened when air is introduced. _
[0031] A catalyst 110 is plac_;ed.in the combustion gas

~ introduction path 18. 'I‘he catalyst 110 co'n.tains metals Wh.OSe_
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which is opened when air is introduced. [0031] A catalyst 110 is placed in
the combustion gas introduction path 18. The catalyst 110 contains
metals whose 10 major component is platinum and promotes the burning
of exhaust gas by coming into contact with exhaust gas, so that carbon
monoxide, hydrocarbon, and other organic gas or the like contained in
exhaust gas are oxidized to be changed into water or harmless gas, such

rbon digxide gas or the like. The kind o the tllO mclu%
major, the avails ﬁemﬁﬁe 1L'ma}Eﬂ tis not%arfno arFy Ilml? on as %.F]c&aust
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femovably” separable at a separating part 71 and a portable container
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carried to another place after the treated medical waste is loaded. The

contapoidble woatainaist 8gadoyble-wall stfueidreed N ¢linged into water

afore-mentioned transportable container 77 inside thereof, so that the
or hatmdiedsnedisal saxth that iedhboantthtsddlebgalisobargdibafiditakingThe
out the transportable container 77 only at an appropriate place. [0033] The
kind efmbbel wadialiyst ciitietnaloting, dusingicanydiliaglee in the
above-mentioned each damper attached to each place of the gas path of
matkefhcfhehiehl RASE MR apdakiadias Long as having such
functions. | '

[0032] The recovery container 70 is attachably and removably
separable at a sepai:ating part 71 and a portable con_tainer 118
positioned in the lower portion is separable from the main body
to be carried to another place after the treated medical waste

is loaded. The porta.ble container 118 is double-wall

| _structured having the afore-.-mentiorted transportable con_ta:i.rier'
77 inside thereof, so that the treat:ed medical waste.'that is
the contents can be discharged after taking out the
transportable container 77 dnly at an appropriate plat:e,
[0033] = The symbol 116 shows a cylinder for opening, closing,
and driving the above~rﬁet1tioned' each damper attached to each
place of the gas path of the medical waste treatment apparatus
. . .. | _
{0034] In the medica_.l. waste treatment apparatus 1 having
'such conflguratlon unlike a method £or dz.rectly heat:n.ng

'_medlcaj. waste by a burner or the ln_ke there is no such trouble_

that the medical waste start_s burning by heating because of
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[0034] In the medical waste treatment apparatus 1 having such
configuration, unlike a method for directly heating medical waste by a
burner or the like, there is no such trouble that the medical waste starts
burning by heating because of 11 heating the medical waste by
superheated water vapor. In addition, there is no fear of toxic and
smelling gas being emitted to outside in volume because treatment gas
ed frgm the heated medical waste is decomposed by being

generat
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Toxic and smelling gas components are decomposed Ly, effective
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_ procedures for the medical waste treatment apparatus 1 of the present

usingngemiomeit bepdegemhach fhedoinmaaionstalipnearshe aaissratically
conducted by a sequencer or the like. Opening and closing instruments,

[0035such as ‘Bthxihopengl asthehviesordas likoapsonea tiosedestdiecantbosed by
actuators, such as a burner, a pump, and an ejector or the like are in a

effecdhuredyn brae bngnwitdtatheeterbaltargig Hdopdaded. isadibg
medical waste into-the processing chamber 4 and first of all ignite the

combughienogas introduction path 18.

| [0036]  Each kind of tube and container composed of each
portion of the medical waste treatment apparatus 1 are
preferably made of stainless steel in view of durability.
[0037]  One example of operating procedures for the medical
waste treatment-appératus 1 of tha_presant invention will be
;deSCribed. The following operation can'be-automatically
‘conducted by a sequencer or theﬂlike..'Opening and- closing
 insﬁruments, such as all dampers and.ﬁalves or the like are in
a_élosed state and actuators, such as a burnér, a pump, and an
'ejeétor é:.the like are in a shutdown stéfe or an off1state
before étarting the operation. Loading medical waste into the
© processing chamber 4 and £irst of all ignite the burmer 28 in
~ the high combustion mode, switch on the ailr introduction |
éjécfor 47,-anthhen open the'aamper 86 betwéen_the combustion
_dhamber énd the jacket. Open the-Superhaated water vapor valve
llZ'andclose.the.supeﬁheated water'vapor valve 111. -The soft

water valve 29 in the path where soft water is supplied to the
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the high combustion mode, switch on the air introduction ejector 47, and
then open the damper 86 between the combustion chamber and the
jacket. Open the superheated water vapor valve 112 and close the
superheated water vapor valve 111. The soft water valve 29 in the path
where soft water is supplied to the 12 hose 22 to actuate the water-supply
pump 27 when the combustion temperature detected by a sensor 124
reaches a set point. [0038] When the temperature of the another end 32

hose RFihdhAeBRYEcEiR HRARENSHPLIY rdddiRs 45 pbint the combustion

su erhea\t}ad water V. pﬁ)r valve 112 is cJased and the SL\gerh'eated .water
e
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hose ¥ 0R{ANE2H agfuated. e stirHag i%éﬂé@o%?%@&*g@ﬁk@}a%
and a reverse rotdtion at prescribed time intervals. The set point is

superHeE¥aBWIHEL LpficoA sRitkhetween adigh camBusinD Mrdeapdheated

low combustion mode is made by the burner 28 based on the

- watertetssatupa i ibelagkei spepedddeteciedipni sepserhiOakenptbe

temperature in the jacket space 14 at a designated temperature during
vaportrestaens. [6038eAfiertaphdetet mind trehengrtdines ddnexarhplebés 4.
: minutes later, the shutter 72 is opened, the superheated water vapor
When dige tePPETpaNGt: aknl thbe tRecsahdagdahambeapdr detected by a
sensor 128 reaches a set point, the stirrih'g fan 62 is actuated.
| The stirring fan 62 répeats a normal rotation and a reverse
rotation at prescribed time intervals. The set point is
preferably 140 to 150°C. A shift between a high combﬁstion
mode and a low combustion mode is made by the burner 28 based
on the temperatﬁre in the jacket space 14 detected by a sensor
'J.GO _torke_zep the temperature in the jaéket__ space 14 at a |
_de'signat'ed temperatﬁ.r_e during freatment . |
I 0039] Af.ter a predetermined t:rfeatrne;nt time, for example, 15
minutes later, the shﬁtter_ _72‘ is op_ened;",the- superheated water
vapé;_* valve 112 is opened, and then the supérheated water vapor
valve 111 is closed. o '
[0040]  After the lapse of a predetei:mined_t:ime, the blower
80 is actuated. .A jacket cooling damper 84 is opened, the soft
water valve 29 is.cl'osed, the burner 28 is :m the low
'combuétion' mode, the_s‘ shutter 72 is closed, the damper 88

_attached to the discharge duct 20 is opened, a damper 154 of a
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valve 111 is closed. [0040] After the lapse of a predetermined time, the
blower 80 is actuated. A jacket cooling damper 84 is opened, the soft
water valve 29 is closed, the burner 28 is in the low combustion mode, the
shutter 72 is closed, the damper 88 attached to the discharge duct 20 is
opened, a damper 154 of a 13 combustion chamber duct 152 to lead to
an outlet 150 is opened, the damper 106 of the air introduction duct 104

e L B T S B .
d
the d%pertgjg ache g%f%alr%lscl#arge am ]t(l?sog?)tgr?ee ne[%§§EFﬁ1 and

he dRHPEE284S B W%ﬁﬁi&?ﬂsﬂ%ﬂé}ﬁb&&e%&” DA 55 closed,

combustion state for a certain period of time, and a series of treatment

and tﬂ@cﬁalﬁ@—%ﬁlgﬁ hpﬁ §Q@Eﬁg to a prescribed temperature in
the processing chamber, so that the opening and closing instruments,

[ 00414uch anfiicof tithalapipsisvgdopivgseordha tike arg i, theipdosing siale air
. and all of the actuators, such as burners, pumps, and ejectors or the like

condugstamaodbeystap 3@k dsthepdinstdtcaridethedidainpeastd B6attitanched to
released into the recovery container 70 is recovered after a series of such

the aﬁé‘aﬁﬂm@@@qom HR Pedrewaste treatment apparatus 1 of
50042] The'burner_za is extinguished after continuing its
oparation'in a low combustion state for a certain period of
time, and a series of treétment procedures are completed when
cooling to a prescribed temperature in the processing chanber,
so that the opening and closing instruments, such as all of the
dampers and.valves_or’the like are in the closing state and all
of the éctuators, such as bu;ners, pumps, and ejectors.or the
like retuin to the.sﬁqp state or the off state. The medical
waste treated'and released iﬁto the recovery container 70 is
-recovered'after;a series of such treatment pfocedures.

[0043]  The medical waste treatment apparatus 1 of the
present invention has excellent fhermal efficiency in heat .
treatmént of medical waste because thé'processing chamber 4 is
kept warm by the introduction of combustion gas into the Jjacket
spaCe'l4f | |

[0044] In the medical waste treatment apparatus 1 of the
-present.invention, since exhaust gas generated by the heating

of the medical waste with superheated water vapor is introduced |
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present invention has excellent thermal efficiency in heat treatment of
medical waste because the processing chamber 4 is kept warm by the
introduction of combustion gas into the jacket space 14. [0044] In the
medical waste treatment apparatus 1 of the present invention, since
exhaust gas generated by the heating of the medical waste with
superheated water vapor is introduced 14 into the combustion chamber 10

iﬂtoext?liui“rg% VA SHEIS Sndostc dRmyPERR Corkieeg L dfaste
Y I f dd I
s A téé%’i{%r?%é%%‘é”%ﬁ%%e Ting S &'T!f’%iﬁ?é”#%ﬁé‘)”

110045] dmieraed a&ﬁﬁ?&] R3{a
sme invention, a foul smell isTittle generee(r::[%g{:\')/vhen ﬁe recovery cont mer%
effelstaaried apanbostedisaiymate ihakag oW eGSR X PR DR SIRMistion -

recovery container 70 is purged and the medical waste is cooled before
appatietagening af fid tecovery renkairer s odmmbe the medicalnesteafier

treatment. Moreover, the operation of such purging and cooling can be
compeasiitgerformed by an automatic shift of the dampers. [0046] In the

medical waste treatment apparatus 1 of the present invention, a catalyst

[0045; promdtird® engsiisgskiovas texHasaeny cappag attusotaef withe

exhaust gas is placed
present invention, a foul smell is little generated when the

- recovery container 70 is carried and the medical waste is taken
out because axhaust:gas in the recovery container 70 is'purged
‘and the medical waste is cooled before the opening of the
recovery container 70 to house the medical waSte.after_
treatment. Moreover, the operation of such purging and cooling
.can be easily performed by an automatic shift of the dampers.
(00461 In the medical waste treatment apparatus 1 of the
'present invention, a catalyst for promoting the combustlon of-
exhaust gas by coming into. contact wzth exhaust gas is placed
in the combustion gas introduction path 18, so that exhaust gas
- is almost perfectly decomposed by burning.

[0047}. The medlcal waste treatment apparatus 1 of.the
present invention may be a compact size apparatus wmthout the
need for a large-scale live steam generator because of hav1nge
| .superheated water vapor supply means for changing water into-
supexheated.water vapor by heating water on a flrst stage,-

) Whlch results in easy operation in such a manner that the
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in the combustion gas introduction path 18, so that exhaust gas is almost
perfectly decomposed by burning. [0047] The medical waste treatment
apparatus 1 of the present invention may be a compact-size apparatus
without the need for a large-scale live steam generator because of having

superheated water vapor supply means for changing water into
superheated water vapor by heating water on a first stage, which results

dlé'?ﬁ ration_i h a_manner.that the.15 medical waste treatment
med T R R BT R s TSaR et (s s §F

beind URlICAELOLARIERRISY WACLEUPRIY SQUIE- #3%;‘%@ W&ﬂ@%dicﬁé' a

waste treatment apparatus 1 of the present inve e outer walls and

- prepdfedsige-etthanhrsessingrehamber 4 are cooled by the introduction of
air into the processing chamber 4 after the completion of heating the

[00480edicalwatte mediiegd wisaly re-smaispmaingirbeumedic¥ the

waste after the treatment. Thus, the cooling operation is easily performed
. presegytthinagoinizoin switth ofttemtawpiiss [80491Hhahd meilizal gistdie
treatment apparatus 1 of the present invention, the jacket air introduction
brocesigang whaphkrebsdingthanwelail ibyodiwionmisaduahd dre ofh@inerinto
air introduction means share one blower-80, so that the introducing of air
the PHRCRRSIR%SHATRREhePE tHE jibecopmibetionhefebopiing the
. _cantainer 70 can b itched by -qQne : : _
medical was{:e, resuiws:vilng in ng.rtually no smell remains on the
medical waste after the treatment. Thus, the cooling operation
is easily performed by the automatic switch of the dampers.
[0049] In the medical waste treatment apparatus 1 of the
present invention, the jacket air introduction means, the
processing chamber air introduction means, and the container
air introduction means share one blower 80, so that the
~ introducing of air into the processing chamber 4, the jacket
space 14 or the recovery container 70 can be switched by one
" blower 80, which enables to be compact sized. - |
[00506] The medical waste treatment apparatus 1 of the
present invention may be preferably used for the treatment of
medical waste containing plastics, such as injectors, drip
packs, transfusion sets, tubes, gloves for surgery, gloves for
treatment, test tubes, and ampoules or the like, rubber kinds,
and glass. | | | S
- [O0051]° While the aspects of the medical waste treatment

apparatus according to the present invention have been _
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blower 80, which enables to be compact sized. [0050] The medical waste
treatment apparatus 1 of the present invention may be preferably used for
the treatment of medical waste containing plastics, such as injectors, drip
packs, transfusion sets, tubes, gloves for surgery, gloves for treatment,
test tubes, and ampoules or the like, rubber kinds, and glass. [0051]
While the aspects of the medical waste treatment apparatus according to

the present inventian have been 16 described so_far, it is to be understood
desc}fﬁ%f%f% Sp‘f’e £ vin r(?a:nti-joﬁ gy "Bg p %ﬁﬁﬁ%&eﬁ@b%eﬂﬁ%ﬁeﬁt

: eﬂ‘ﬂ Qusg. e difications, and variations are added

v basggil on ﬁeﬁeégpgf&? §§<;L é%??e wité%ﬁ%%p%’gﬁjn%@d)%q#g gﬁ}riﬁéqrjlﬁle}

varidieninpRsdamneidhesrasrects allyjthin éﬂ% S7aps QLSRR agded
invention. [0052] For example, the hose 22 may be a tube warped in the

basedown ot AsVaiehbagk. fiwibar.skwe-Kaoyh SHBaM ehWRIR VUM the
generator having well-known heating means for heating water vapor may

- spirie eedtaethsupetieaiednd@terapor stpelgenespectsheQDENWDLthin

and closing means 69 may have an opening and closing valve and may

the seeparofpdisd|pnedetvbabizvtbutitypne masking shield which can be
closed and opened in a passage of the discharge duct 68. The opening

[005Z%hd cloBpg meanepde is Haepharelady magdbe i@ isubaswengpad tig: the

medical _
form o% a switchback. Further, a well-known superheated water

vapor -generator having-wellwknOWn'heating means for heating
water vapor may be'used as the superheated waﬁer vapor supply
:‘means 6. The opening and closing means 69 may have an opening
andlclosing-valve and may have an openeble.and'closable door -
type masking shield which can be closed and opened in a passage
of_the.discharge duct 68. The opening and closing means 69 is
‘not particularly limited in its form as long as the medical
waste is not hindered in its passing when_opened after
.treatmenﬁ_in the passage of.the-diseharge duct 68.

[0053] '.:For'example, the recovery container 70 may be
constructed so as to be double—wall structured having the
'traﬁspOrtable eentainer.77 inside, even tﬁough the recovery
container 70 is not separable at the_separeting part 71 and
~ have an outlet freely opened'and_closed-fo take out the
trahsportable container 77.l.Alternatively, the recovery

container 70 may be_ constructed so as to have an openable and
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waste is not hindered in its passing when opened after treatment in the
passage of the discharge duct 68. [0053] For example, the recovery
container 70 may be constructed so as to be double-wall structured
having the transportable container 77 inside, even though the recovery
container 70 is not separable at the separating part 71 and have an outlet
freely opened and closed to take out the transportable container 77.

ernatively, the recovery container 70 may be constructed so as to have
closay g AR A Bl raly FeroRD by B RBHLCal

wast emg_gj&%: V\_{:z?r%e J[_L A et};letatment. [0054] The medical waste treated by
the médical waste treatment apparatus of the present invention is a

[ 0054¥0luUMemtadycadsalid m%ﬂﬁﬁ‘?}%%@ﬁi’éﬂ @fﬁg%%c%ae%%%éue'

because a large amount o S, suc Igh polymer

treatMaY idpREINHIKS a5e CERAIRRG JIWEVRILANNS BIRGHAlS AR

dioxin or the like are generated by burning at relatively low temperatures,

reduced thrbitiwass difieyligoldeyaiemios cgﬁ@ﬁfﬁt@iﬂf&?aéﬁ fuelins ased as a-
result of repeated study, it has been turned out thatthe medical waste

fuel Veataddwy the Imadjealanestn treafmeoivippardbioithd qreésd inwartionas

is preferably used as a fuel for blast furnace by mixing with other fuel.
high padymedcmalerdads awo beenlidlml emeodentiefarely usddwever,
toxicf%%‘fcch{%&ng such as dioxin or the like are gezierated by
‘burning at relatively low temperatures, so that it was
difficult to develop for commercial use as a fuel. As a result
of repeé.ted study, it has been turned out that the medical
waste freated by the medical waste treatment apparatus of the
‘present ':invenﬁiqn is preferably Lﬁsed as a fuel for b_last.'
furnace by mixing with other fuel. The medicalrwasté has also
been found out to be preferably used as a fuel for fhennal
power generation by mixing with other fuel. In either case,
since dioxin discharged to outside after the burning is close
to non—exisﬁent , other generated gases are effectﬁ.vély treated
by e_xhaust treatment means fitted with a conventional combustor
as well as gas generated by the other fuel. |
: {'0055] 'Tha use _‘of_ the medical waste ti'eated by the médical
waste treatment apparatus according to the present invention as
a fuel for one of ‘blast fumade- and a fuel for thermal power
gerieratidn makes it possible to redﬁce.' costs for raw materials, -

such as a fuel for blast furnace or a fuel for thermal power
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power generation by mixing with other fuel. In either case, since dioxin
discharged to outside after the burning is close to non-existent, other
generated gases are effectively treated by exhaust treatment means fitted
with a conventional combustor as well as gas generated by the other fuel.
[0055] The use of the medical waste treated by the medical waste
treatment apparatus according to the present invention as a fuel for one

of blast furnace and a fuel fqy thermal Werﬁi_ge ation makes it passible
genergtig. g wiia %TS{?SSl%E(%&g PR Feruel

mecticg RUTRLPRYECI S eorAn Juckices n.pIRees A4 Fose 0L pparatus

urying the medical waste trea € medical waste tfreatment

of tHP WisHef thepresentinvention. [0056] The medical waste treatment

apparatus of the present invention is excellent in heating efficiency, easy

[00569 handife aRdds als® C@&&@@E@Qﬂwi%ggéﬁ%rﬁé ligle spellipgesent

and toxic components to be disbursed outside because the smellingand

invertbedaxit cospeskhisreideqoaioned atHifel divmekgpeiaign thheandle,
treatment apparatus is easy to treat waste after sterilization as well.

and ikRISTROGIPEGLIGABHATY [U65Fdhethedicateste tisatinttt le
apparatus of the present invention is applicable to household garbage,
smellingisndatexivasterpananiosoba grecadtpigurendraldisbfigemgapuse
- the smelling and the toxic components are decomposed at the
tlme of 'operat:i.on'. .'_Ihe treétment apparatus is easy to treat

waste after sterilization as well.

INDUSTRIAL APPLICABILITY

[0057]  The medical waste treatment apparatus of the present
invention is applicable to houSehold garbage, buil_d:ing waste,
-Wésta related to food processing, incineration of general
industrial waste as well as medicél waste, which leads. to

. materiaiize “incineration With_nd_nimized generati'on ‘of an odor

or toxic components.

19



industrial waste as well as medical waste, which leads to materialize
incineration with minimized generation of an odor or toxic components: 19
CLAIMS WHAT IS CLAIMED IS: 1. A medical waste treatment
apparatus comprising: a processing chamber where medical waste is
loaded and heated; a combustion chamber having fuel burning means for
burning a fuel to produce superheated water vapor by heating one of
water and steam; superheated water vapor supply means having the
combustion chamber forgupﬁ'lyin@ SLﬁ)erH’eat d water vapor to the
processing chamber; a jacket surrounding at least a part of the
processing chamber and forming a jacket space surrounding at least a

' I c§§ing chamber between outer walls of the processing
WHAT _ : : ) . :
chamber; and a'combustion gas introduction path interposed between the

Icket 08 GOMPrHRR ChR MRS IRk ARHERG EAR DUSHRNL 0
generated by the fuel burning means into the Jacket space. 2° The
%P&?f@@é@@iﬁ@!%@r@é@ ﬁh%%m'%éﬁ@xﬁéui%d and

_introduction path interposed between the processing chamber and the
heateg@fn_bustion chamber for ' '

a combustion chamber having fuel burning means for burning
a fuel to produce suéetheated-Wéter VEpor.by heating one of
water and steam; |

-Superheated'water vépor supply:means having the combustion
_dhamber for supplying_éuperheated.Water vapor to the processing
. qhaxnber ; | |
” a jacket surrounding at least a'part of the processing
- chamber and forming a jacket-spaﬂe surrounding at leést a part
of the processing chamber between outer walls of the processing
-chamber; and |
'_ a combustion gas introduction paﬁh interposed between the
jacket and the cOmbustion_chambef for introducing combustion

gas generated by the fuel burning means into the jacket space. -

2. The apparatus according to claim 1, further
: chprising an exhaust gas introduction path interposed between
the processing chamber and the combustion chamber for

introducing exhaust gas generated by heating in the processing
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introducing exhaust gas generated by heating in the processing 20
chamber with the superheated water vapor into the combustion chamber.
3. The apparatus according to claim 1, wherein a catalyst for promoting
the burning of the exhaust gas by coming into contact with the exhaust
gas is provided in the combustion gas introduction path. 4. The apparatus
according to claim 1, wherein the superheatedwater vapor supply means

comprises: a.hose r%\ﬁi]ed in the combustion chamber and heated by
chaniier WEEhT o SURRRP G SR MO RIG: SOy R RerBRS 1on
e. 5. The apparatus according to any one of claims 1 to 4, further
comprising jacket air introduction means for introducing air to cool the
outer walls of the processing chamber after the completion of heating the
medical waste into the jacket space. 6. The apparatus according to any

e ofieiigspateatul NSt SPG NP OEaIHN ChamBREal, a catalyst

introduction'means for introducing air into the processing chamber after
for phemcrnplgtiohef bastirihtheopedise! waneudt lgdsempraemity into
' according to claim 5, further comprising processing chamber air
- contaatrogtdiivnthearsionisttodaing airpntorttdaiodessing: chambesafien gas
the completion of heating the _
introduction path.

4. The apparatus according to claim 1, wherein the
superheated water vapor supply means comprises: a hose provided
in the combustion chamber and heated by the combustion gas; and

water supply means for supplying water to the hose.

5. The apparatus according to any one .of claims 1 to 4,
further comprising jacket air introduction mean_s. for
introducing air to cool thev outer walls of the processing
- chamber after the completion of heating the medical waste into

the jacket space.

6. The apparatus according to any one of claims 1 to 4,
further comprising processing chamber air introdﬁction means
for introducing air into the processing chamber after the .

completion of heating the medical waste.
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medical waste. 8. The apparatus according to any one of claims 1 to 4,
further comprising: stirring means for stirring the medical waste in the
processing room; discharging means for discharging the medical waste
heated and stirred in the processing chamber from the bottom of the
processing chamber; and a recovery container where the medical waste
heated and stirred in the processing chambered is loaded. 9. The

tus accor to claim 8, further com rsmg container an
ioTHRaA] ﬁ’ﬁﬁ ﬁ?g“ﬁr Bt cvery Bariafer GAEPE 1sing

%mﬂ§ ded. 1 he aratus accqrding.to,any.one, of
prwé%%mﬂ]s é%:%%%mpns%gjac Sir m?a%ﬁc%r n%m Jﬁrcglg% cilg air
into HRAYSINGaELA f0LINGRIer Walls of e p "pEAlaE
completlon of hea?ng the medical Wasteﬁ?%) tﬁe&fggkae%:‘sgp?aﬁce; Zﬁ ggﬂcﬁ}?g the
medid#acessidigchamber air introduction means for introducing air into the
processing chamber after the completion of heating the medical waste; a
recovery container where the medical waste loaded into the processing

chamber to be heated and stirred is discharged from the processing
éharfiber a@kﬁa&d@;mﬁording to any one of claims 1 to 4,

further comprising:

stlrrmg means for stirring the ntedlcal waste in the
processing room;

discharging means for discharging the medicai waste heated
and stirred in the processing chamber from the bottom of the
processing chamber; and

a recovery container where the medical waste heated and

- stirred in the processing chambered is loaded.

9. The apparatus according to claim 8, further comprising
contairie‘r air introduction means for introducing air into the

recovery container where the medical waste is loaded.

- 10. The apparatus accordlng to any one of clams 1 to 4,
further eornprlsmg | |

jacket air introduction means for in'troducing air to cool -
the outer walls of the processing chamber after the compietion

of heating the medical waste into the jacket space;
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container air introduction means for introducing air into the recovery
container, wherein the jacket air introduction means, the container air
introduction means, and the processing chamberair introduction means
share one blower. 11. The apparatus according to claim 5, further
comprising: jacket air introduction means for introducing air to cool the
outer walls of the processing chamber after the completion of heating the

medical waste into the%F(r:ket space processmg chamber air introduction
aggﬁeﬁawo&émf e

o, . nofheatln the edi Iwas are ver con rwher .
2 A BTt T Db o haier (O DR NEmEafty eating

rocessin

the n%ﬁffgdi ddasgg@ég_ed from the processing chamber and IS Ioaded and
container air introduction means for introducing air into the recovery

eprtaiReGead hskeihcd ackat @it NFRdUGHoR 1ReANS e SORRIRRL A h to

introduction means, and the processing chamber air introduction .means

the ieceoseiiowehiBes fite) fReorRatblaskhivinaseiantbieiBabinevBharged
generation consisted of the medical waste treated by the medical waste
from mnzer_maepatmgﬁ atenthey tandy beelobaded; and
container air introduction means for introducing air into
the recoverjr container, |
wherein the jacket air introduction means, the container air |

_ introd;;ction means, and the processing chamber air introduction

means share one blower.

11. The apparatus according to claim 5, fﬁrther
comprising: |

jacket air 'ﬁntrdduction means for introducing air to cool
-the o'uter walls 'of. _'the' procee-sing chaxﬁber after the completion
‘of heat:'mg the medical waste into the jacket space;

precessing chaxhber- air introduction means for :i_ntroducing -
air into the process:.ng chamber after the complet:l.on of heating

the med:x_cal waste, |

- : a recovery container r}vhere the me.dical waste loaded into
the processing chamber to be heated and stirred is dlscharged
| from the process:.ng chamber and is loaded; and
container air introduction means for introducihg air .into

the recovery container,
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claims 1 to 4. 13. A fuel for one of blast furnace and thermal power
generation consisted of the medical waste treated by the medical waste
treatment apparatus according to claim 8. 14. A fuel for one of blast
furnace and thermal power generation consisted of the medicalwaste
treated by the medical waste treatment apparatus according to claim 10.

24
wherein the jacket air introduction means, the container air

introduction means, and the processing chamber air introduction

means share one blower.

12. A fuel for one of blast furnace and thermal power
generation consisted of the medical waste treated by the
‘medical waste treatment apparatus according to any one of

claims 1 to 4.

13. A fuel for one of blast furnace and thermal power
generation consisted of the medical waste treated by the

medical waste treatment apparatus according to claim 8.
14. A fuel for one of blast furnace and thermal power

generation consisted of the medical waste treated by the

mec_iical ‘waste treatment apparatus according to claim 10.



