Specification METHOD FOR TREATI NG ORGANI C WASTE AND METHOD OF
UTI LI ZI NG HEAT ENERGY Field of the Invention [0001] This invention
relates to a nmethod and an apparatus for reaction treatnent of an
organi c waste. In particular, this invention relates to a nethod and
an apparatus for reaction treatnent of an organic waste to all ow
oxygen to be easily introduced |n5|$E£Qﬂm?ﬂ9ﬂgan|c waste in which the
oxygen is difficult to penetrate when organic waste is left out and
thereby _a biochenical reaction by mcrobe is difficult, and to

achi eve B’HFFBHQI? HER JREAEING QROEAIC WS ThAND MEW@@ QE HIALIANG
Furt her, HEAB INWRQYN on relates to a nethod of utilizing the
self-heating generated by the nethod for reaction treatnent of the
organi c waste as a source of heat. Background art [0002] Wth

i ncr easeFidd be@RIBVEAtYH Of recycling usage of biological resources, a
| ot of kbg%i of organic wastes have recently been conposted and
reduced he earth as resource. Food wastes, such as |ivestock
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and/ or r genpieaest, an@h i ﬁ@éie B dhbwBitypeh EEbe Ssily Srdaabd®idside iR organic
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the-or di T e ke P ENeR b i m i rondaries s istior ot af nade

t he |i vesdbldating gemaeatad pwelst sthodfid rédvdioh bketnamhe ofiihe bigulctwisee 431 source
conpostegllAf a result, conventionally, a nethod that reduces a

wat er con ratio in order to take in the oxygen inside the

| i vestock excreta (wastes) has been adapted. [0003] As one of the
nmeans to S , Water content ratio, there is a nethod to provide
heat energy,” aeration and the like to the organic waste. However,
such a nﬁmﬁﬁb is not realistic due to an issue of the cost. In

addi ti on, aﬁ%hﬁ({l eﬁ@ﬁ?@coéﬂtl&bgf 1%@(:%&1% sa% OfJbIJ)IO gl ggolﬁr(iee)é cf f%tt 8f kinds

(wast es), for exanpl e cu
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in the or anlcvvas as a

pronot e teHETitoEhe Hivesiock exgtats ovastsy) ardcthobikell), whighatkathe bmestm/mzmta
the agri @&Hsfe‘s’j’ #ht is most expected to be composted and/or resourced, often has high moisture, or

so-called in a quagmire state, at the time of generation. For such livestock excreta (wastes)
and the like, there are difficulties, such as that oxygen is hardly introduced inside the
livestock excreta (wastes) and the like because of the quagmire state, that the biochemical
reaction by the ordinary microbial degradation is difficult to occur, and that the livestock
excreta (wastes) and the like are difficult to be composted.  As a result, conventionally, a
method that reduces a water content ratio in order to take in the oxygen inside the livestock

excreta (wastes) has been adapted.

[0003]
As one of the means to reduce the water content ratio, there is a method to provide
heat energy, aeration and the like to the organic waste. However, such a method is not

realistic due to an issue of the cost. In addition, as another means, in the case of the



by-products may be difficult to procure in sone regions, or the cost
for procuring the agricultural by-products may increase. Moreover,
even when the agricultural by-products can be obtained, the cost may
further increase due to the additional processing of the

agrlcultural by- products. Furthernore, in this method, there is a
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conpost i aﬁ '&%&gﬁé%laﬁ?lchyn@ Ofivﬁés BAUSBRANCINGEE8TCN CopiRaY e tot@wﬂow of trﬁ%ttnent
case, thencs@dses content ratio nust be decreased for the organic waste
in the quagmre state. This results in the problemsimlar to the
above. Moreover, if the water content ratio of the organic waste in
t he quagpioogjstate is sinply Iomered and dried, the reaction for

conposting the st obi al on does not occur.
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[0006]

On the other hand, it has been considered to reduce the volume of the organic waste
and return to soil without composting and resourcing the organic waste. However, even in
that case, the water content ratio must be decreased for the organic waste in the quagmire
state. This results in the problem similar to the above. Moreover, if the water content ratio
of the organic waste in the quagmire state is simply lowered and dried, the reaction for
composting the waste by the microbial degradation does not occur.  Therefore, the dried
organic waste would return to the original organic waste in the quagmire state if returned to
soil.  Moreover, in this method, cost for sewage process similar to those for human excreta

cannot be incurred.

Disclosure of the Invention
Problems Solved by the Invention
[0007]



Mor eover, another object of the invention is to provide a nethod of
effectively wutilizing the heat generated by such nethod and
apparatus for reaction treatnent of the organic waste. Problem

Resol ution Means [0009] In the process of researching nethods and
apparatus for effectively reaction treatnment of the organic waste
havi ng a hi gh vidissnvensienenprovidad taresoiws theowposdispupsechproblemssi g abiest of
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t he or ganlgc mst?spdr prisingly ?‘F{cr eases to 100C and further to 200C,
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di scovered that a simlar tenperature | ncrease occurs
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speci fi coplafiRSphes.e. These discoveries were obtained based on the
know edge of the inventor, and the inventions relating to the bel ow
first to third aspects are proposed. [0010] That is, the nethod for

reacti onprspRER&ohiforl MRaR¢ 0ani ¢ waste according to the first
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inventor, and the inventions relating to the below first to third aspects are proposed.

[0010]

That is, the method for reaction treatment of the organic waste according to the first

aspect of the invention to solve the above-discussed problems is to achieve the composting

and resourcing the organic waste particularly in the quagmire state. The point is that a

method for reaction treatment of an organic waste, in which oxygen is difficult to penetrate

and in which a biochemical reaction by microbe is difficult to occur when organic waste is

left out, comprises: forcedly supplying the oxygen inside the organic waste; increasing an

internal temperature of the organic waste into which the oxygen is supplied, by the



that dry the organic waste by heating or blowing air, or that mx
agricultural by-products, such as sawdust. This reaction treatnent
nmet hod all ows the organic waste having a high water content ratio to
accelerate the mcrobial degradation and to reduce its vol une by
drying wup. [0012] The nethod for reaction treatnent of the organic
wast e acbwmcliemiat sactine; setwaihtaisisg dotinotased itemperstant toeontiouesbe bmchémical
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pr oduct, ) .
carbonizes the organic waste.

[0013]

According to this invention, as a second reaction stage after the first reaction stage,
which is the reaction treatment method according to the first aspect, the temperature can be
surprisingly increased over the temperature (around approximately 70°C) at which the
self-heating ends and to 100°C and 200°C, by placing the organic waste in the presence of
oxygen and carbon monoxide and causing a chemical reaction. As a result, the organic
waste can be sufficiently composted, and the volume of the organic waste can be reduced by
drying. Further, by the further increase of temperature, the organic waste can be carbonized,

and the volume reduction can be achieved at low cost.  According to the reaction treatment



entirely or locally have water content ratio of 40% or greater.

[ 0015] The phrase "the organic waste, in which the oxygen is
difficult to penetrate when the organic waste is |left out and in

whi ch the biochem cal reaction by mcrobe is difficult to occur”

i ndi cates an organi c waste that has becone in a quagmre state so

t hat ai r mpdhaeedlihe secpnd hspebtobecaisrtbe sypaoiciwastd dap, bewlnied anth earboxgjaed while

waste is ble g%ﬁffﬁ?éﬁﬂg fn@%? \??é%%?ﬁslc gﬁ??;ﬁgf@g@dgﬂlﬁ ik o ftlfgﬁglequa’gmlre state,

product, wat er grea

| ocal |y BQ%nVGBtI‘glﬂéldtd@ne, pmwd}gmltus disposed nrescwaagm content ratio is

not as hg V\hen the organic waste is a food waste product, such as
f ood scraps, |ts water content ratio is entirely 40%or greater, or
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reaction treatnment Of the organic waste according to the first and

second a&%éis of the invention, forced oxygen supply inside the

organi c waste The PRl thBErgakiy “leﬁcinr\ghlt:ﬁ'%eq{x@@@ﬁ f5 di\ﬁﬂlﬁ téjg%ﬁa@ when the
slightly pressh:ere of ai.r includ |n th eoxycgen or irectly

h
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can be f@édil@‘din_)dlc%tb@@h|0%n[d\$é§?@thhﬂ%s%&ﬁﬂéﬁlN‘@&ig%uﬂ%tét@@o 81€&ir beigneability
nmeans of .this venti o t he bi gchem cal reaction by mcrobial

degr adat {*df"cafBe sPestlical i whcadhe pregaigvastq 1y RRORRRERR SRR on
t r eat menagridultufe ME@m@cv\ﬂﬁtv@t@%Qﬂedi ﬁgoﬁ@eﬂth@lyfsn)%@r absler SRISAMy 80%
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range, n_can forcd ed inthe o te. .
Ther of or e B 9% a Rty Ao R SHRRL - Rl dnt e B AL 8 ek cffbee organic
wi t hout wsstﬂ:gaxarmnme[bﬁmslmtﬁlyphmugmlre entqimehichrthd beygdeh K@dlfiﬁ@ﬂﬂ@bemm ate
the nmeth nt..of the.aorgani ste. or di
t he secoﬁ’ el g% Oé%}%gé 8&9 elelﬁr?\llleerll di lgr?’hlf tebesbg @‘%‘9"258? i %F}écéggq g
per f or rredlfﬁnd‘eho @cgondiccosling to thikimoenaon, by applying the reaction treatment method of
the first and second aspects, the biochemical reaction by microbial degradation is accelerated
in such organic wastes.
[0016]

In the method for reaction treatment of the organic waste according to the first and
sccond aspects of the invention, forced oxygen supply inside the organic waste is performed
by placing the organic waste under a slightly high pressure of air including the oxygen or by
directly injecting the oxygen inside the organic waste.

[0017]

Because oxygen can be forcedly supplied inside the organic waste by the specific
means of this invention, the biochemical reaction by microbial degradation can be
accelerated.

[0018]



tenperature of the organic waste is at |east equal to or greater than
55C, the carbon nonoxide is originated fromthe organic waste after
the first reaction stage, and concentration of the carbon nonoxide
is equal to or greater than 50ppm [00211 According to this
invention, the_second reaction stage can be easily and efficiently
progressed i n &nthermetheshieeraction wpateient ¢fshe evgpeic atastecacedrdingdo Sregfirni and
wast e i s salonli@dsdct LR 1nvE1ﬁid?1[ f&akebs ﬁhlagﬂ lﬁggzgﬁﬁpeshd}e%rgﬁeﬁtnﬁl an
concentration of carbon m)nOX| %enerate F e organi c waster
aft er thatmesperie pigsuro#dsagagletoios belgwal SMB2.or greater than 50ppm As
a resul t pofthe tenperature can be increased above the tenperature
(around approximately 70C) at which the self-heating by mcrobial
degr adati on end$caidiigts ﬂas HIvghtiets ib e gboyadessiibey pressutRUza it xogen can
[0022] The f&%é&l?‘lj.u]%}ﬂfed hieeeldr@hhid ﬁr@s% Tefer&brd B &ﬁ%@ﬁ 13g M‘Ptﬁé Srgamc waste
according to aspec of the invention to solve

above- de§&t Phaehipregititont uing sy epentive pishumbCcostinetdrdhe hlfﬁal reacti on
treat menfo@fp)t he organic waste that is particularly not limted to
one in quagmre state. The nmethod for reaction treatnment of an
organi ¢ wast e, Tt BpRestaukior gagompeaimerbafiperispc WaskacFodingyo Hleaerany

the or gantgecty@Tiigs inkehtith] BB sbdbRdexRtibe Etﬁk&lsr&%%&ﬂu&%‘dr@nﬁb{mpﬁl‘ Wlich a
held in the pres fr;{ce of oxygen and carbon nonoxi de, in an

envi r onmETRPSipETERTNG eigpwE a‘taé%s aifleast puabQueirgreatpitinn 55, de qaghos

equal to nﬁfnogfd@aé efigihftad froRGha BEbasi cCRREA T e B8t RhctidhSstdad! MAtoncentration

nonoxi de to or reat r than 50 and reduci ng a vol une of

t he orgaﬂf@'\ﬁg og rgpnoxde fJS‘HH F%r&fﬁaé%%g%%’m[oozs] According to

t hi s i nvera2ion, by pl aci ng the organic waste, in which an exothermc

reaction takes ae i.n thevgr esegﬁ:e of oxygen and carbon rmn‘ﬁ {':t.de,
gtiiciently

under t he aboéé A ja hig Greond TRAGton sEte cab Pp RSy 1
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remar kab acce at eratyre. can be increased to
o D000 eaiaerhat S, 20 phafich SR Tl L e Prr Mo RS driesuied B
t he vol uthe ayfanit Imaster gfemitle ﬁ\ﬂsteactuﬁnstm is equat éxlor @ﬂaﬁahﬁan SDppnﬁ heAs a result,
further erature, th a
car boni zef%%l%ﬁ%% W%‘Iéc%nglf l%re?segﬁgﬂ'e ﬁ‘e %&&mh %/aoé\?gd‘pﬁliox el 39t C) at
Accor di nyyht heclf-beaingdry mic grafdaidnoohde ind foea bilgh tem@sgert such as
hi Cdﬂ‘rh lfh by micedialen
because {H&o0 waste can be dried or carbonized, the organic

wast e does no return to the original quagmre state, as
conventi JW82ly done, even when it is disposed in soil again. [0024]

In the method fqg mreﬂf'i‘)ﬁ;fb Q%aétfoﬁ%}ézﬁﬂént%% tl‘ferb?ge%(ggﬁgtg a@@o%&iﬁg?ocﬁ@rtlmd@spect

to the third aspect I's I nvention
ori gi nat afthe imvantipe tpsadethe ab@@t@escmbed problems achieves the volume reduction and

reaction treatment of the organic waste that is particularly not limited to one in quagmire state.
The method for reaction treatment of an organic waste, comprises: causing an exothermic
reaction by placing the organic waste, in which the exothermic reaction occurs by being held
in the presence of oxygen and carbon monoxide, in an environment where a temperature of
the organic waste is at least equal to or greater than 55°C and a concentration of the carbon
monoxide is equal to or greater than 50ppm; and reducing a volume of the organic waste or
carbonizing the organic.
[0023]

According to this invention, by placing the organic waste, in which an exothermic
reaction takes place in the presence of oxygen and carbon monoxide, under the

above-discussed temperature and concentration of the carbon monoxide gas, the exothermic




[ 0025] According to this invention, it is preferable that the carbon
nonoxi de is generated, simlar to that generated in the organic
waste in which the heat is generated due to the biochem cal reaction
by m crobial degradation. [0026] The apparatus for reaction treatnent
of the organic waste of this invention to solve the above-discussed
pr obl ens €a§HaN ganskeayuapiandp ranadrkaily pepelsraind and dip tampetatureandyeyianiegsed to
waste i gop@geshorad M%rag&% t@w%ﬁi%ssﬁé HAELEQIGOL %&&ﬁ%yd € vbitdte of
e the ¢ spheric

. t
controls a pressure 1 nsi nt al ner over an at

pr essur e RErFSRHLAPStE Gampe [edyecd; harthgnpathe fgubaringesss o femeperdunchibs
i nvent i 0RrgahREw488EH RtV BN tRPPALAL YodUcAGh l:%??e &h&‘g@é b cost. .

contai ner, and, a pressure controlling device. Therefore, by placing in
the cont &ReMINELO th sacion Weatnent methagnidhe third asrepgdiscavse dierqrzanie waste can

penet r at §cWHeM ot é’h@b&ﬁ%@[‘ﬂ& o\ﬁgagﬁcewjisste Bﬁsf[no@ li’gttum% thel d?IgYﬂégﬁga%ﬂ?e state, as
y

bi ochem cal reaction by mcrobe is difficu to occur,

pressuri SPRENLeNAYAoRE SVaR WhER 1R disaesed én spikedsssed range after

seal i ng f{t@4gontai ner, the oxygen can be forcedly supplied in the
or gani ¢ waste. Aﬁ a result, the biochem cal reaction by nmcrohial.

degradati on ocBUE methader aghion Eeapmentof thaerstite wagaaeriing taHg third

drying, hgfecexanili@entbn,thecarb:ORbhexi M@ ELdR] ghrifeddBorR €5 r8imt §dste.
Because waz ?ontrol | ed pressure is not extrenely high, 1t is not
necessar 3l use an expensi ve pressure container. Therefore, the

r ea(r:] t ido P treat ﬁeqsﬁrdingﬂ@ﬂﬁﬁhﬁantm;n, ttE&. §refd‘ﬂMﬂ_8Elia@&e%@fboﬂ@ﬁﬂr@gﬁietigl generaﬁed,
met hod for .reaction tr ment of .the organi. te. accordj o the
Above di SCULEGiheT Foptafg Mih ooaupSCreda G HRReais FORAARue ©oios)
The appabatkhanicalrea@patbiyanictabédtdepatatiin, t he organi c waste of this
i nventi ﬁ&@;? the container including a concentration neter for

d

car bon e and thernoneter. [0029] 7 A nethod for utilizing heat
energy to sol vEhd¢ iypasdnover diastotssedmpiitaifltieddrganit imlaszes thif @dkntion to solve

Penct | on b8 BELSG b ORIk hE B Rale R st PE e Snauty TP inig hste
from per isqiaded gnd hemoretihod! 4 pressureautiotimgt devaenien cowfols heressigamiside the
wast e. AQ&RE&EQI%%\AK 2n Eﬁﬁo%gﬁer%fpréééﬁre' a'ﬁé%ﬂﬁél?ﬁ or 199301 1@9@% ding to this

i nvention, even en organi ¢ waste i's 1 e quagmr ate, in
which oxj¥@ilis difficult to penetrate while the organic waste is

L1, 0Ut, 20O BBy o BERTI 0l 85 LOIBLR FHAPRCROR s

can be agedpiapAdd rapwuecreniralied doyice.or Tertefprs bpplaginggn tirecantaigeman

I nsi de tBfanic waste, in which the oxygen is difficult to penetrate when the organic waste is left out
and in which the biochemical reaction by microbe is difficult to occur, and by pressurizing
the container in the above-discussed range after sealing the container, the oxygen can be
forcedly supplied in the organic waste. As a result, the biochemical reaction by microbial
degradation occurs in the organic waste, and the composting and drying, for example, of the
organic waste can be accelerated. Because the controlled pressure is not extremely high, it
is not necessary to use an expensive pressure container. Therefore, the reaction treatment
apparatus of this invention can achieve the method for reaction treatment of the organic waste
according to the above-discussed first to third aspect easily and at low cost.
[0028]

The apparatus for reaction treatment of the organic waste of this invention has the

container including a concentration meter for carbon monoxide and thermometer.
[0029]




organi c waste. Therefore, the conposting and resourcing of the
organi c waste can be realized. Such a reaction treatnment nethod is
different fromthe conventional techniques that dry the organic
waste by heating or blowing air, or that m x agricultural
by-products, such as sawdust. This reaction treatnment nethod all ows
t he organi ¢ wadtmecthed fargtifizing ghat enengerto saint thetabpat-iliscussedypobleps attdizes
the mcrap

[0031)  ALCaRgr ARt B b fbrali b L ETEDT il e le el et .,

t he firstrepteest piohe stzagie, wasihroilizes hdaégmeamd ﬁmntpeefbnmgtthmbtﬂlodl for
accor di ng. %ﬁoﬁ{}«@atﬂq‘eﬁ% &%ﬁﬁm WPl acing the organic waste in the
presence of oxygen an on nonoxi de and causing a chem cal
reaction, the tenperature can be surprisingly increased above the

t enper at Wd‘?rﬁ H'&%c r THRLS 70C) at which the self-heating
ends and to ?&g an ﬁ%ggﬁllAsa lrlé%ult the organic waste can be
suf fi ci ef43P] conpost ed, and the vol une of the organic waste can be
reduced by dr Xi8gdinEYs i t

he o gans ¢ vearo ding el e Rl Bfbn iR B O e Reinthe AEEREAUME Sy
achi eved vach @wg@tbff;tdlff’l[cgbgczpem@@@rvdumm ereahicsvasinie fefi on, andyin pihaeh ng
the or gaﬁi&h%ﬁﬁlei%actfoﬂs Whﬁ&oﬁ af AR 'EB Sccu{ Eflg&&bﬂﬁbﬁ@h?éacﬁbﬁ‘%?t}fe

t he presence of oxygen and carbon nonoxi de, un

above- di §Eﬁ§§§é’éﬁsf5‘eﬁ‘rﬁﬁé’ﬁéﬂﬁ1@a@ﬁ@n@ eprned by ferpedy sumdyisa thsarkysemiogidg she
gas, theopxafchedst C THeRSGH] BB c6RPofiRig 2HA PEsbiichy of the Jﬁ@l%}a)ét b
accel erat?{i‘ qz:nd the tenp eratﬁreB?:angbe H?Mgggle 8%5 rec%o%
Asa resuf®Z%the %WB%W%&IF@H@&WE@O@Eﬁdlffélreéhﬁpvl tae P@ﬁfenfawl tegniques
vol une ofhat Hﬂ&h@b@ﬂicﬁvdﬁ@ﬂiﬁe@ﬁﬂg BebIbRMCAH or Frak H‘lﬁﬁgumu;am syip%ctuhf%r

i ncrease of tenperature, ani c waste can be carboni ze an

the vol ufgh raé&g@g $n Et&ﬁr%étl%ﬁ?%%ﬂt gethpd gllewsihe organerawstehanings l’ﬁghg
to this ivawgobitem rafid® deedbiatOme hiiEbIAEMgraditidh ahd o taaGtdigesoldne by drying
seal able container and a pressure contr f%Ilng devi ce. Therefore, by

pl aci ng PR the container an organic waste, in which the oxygen is

di fficul f003e] penetrate when the organic waste is left out and in
whi ch t he bi ochem action.by mcro ifficyt to.occur, and
by presour | 21 nOCATIEE DSBS HamoPas iRt fie e fecop Stoge,
seal i ng whéehdetheataution tmmmmmdmrbﬁg th citectie a(;p&upw plecing thetdi@amc
organi c t he bi gchem ca

degr adat FRE SIS PRER S ST AT i FRC e g e rgh dieion, the
dryi ng, feormpestanphepe &ixpnhaglyongamed abastthe mpeheeumc(amluﬂd a}hpi'dmmateiy

Because I not .

necossar 10 )R hEERERH Lot BB 1of PETRUNCT ) Baut e U5 B 1 o

t he met hwdstt oan be $ufficiendy MOsadeaWIleWohﬂmesof the erphnicnyastehan e atduced by
drying. Further, by the further increase of temperature, the organic waste can be carbonized,

and the volume reduction can be achieved at low cost.
[0032]

According to this invention, by placing the organic wastes, in which an exothermic
reaction takes place in the presence of oxygen and carbon monoxide, under the
above-discussed temperature and concentration of the carbon monoxide gas, the exothermic
reaction can be surprisingly remarkably accelerated, and the temperature can be increased to
100°C or 200°C.  As a result, the organic waste can be sufficiently dried, and the volume of
the organic waste can be reduced. Further, by the further increase of temperature, the

organic waste can be carbonized, and the volume reduction can be achieved at low cost.
[0033]



generated in the nethod for reaction treatnment of the organic waste
according to this invention is utilized as a heat source. Therefore,
the heat energy can be effectively used. |In particular, by utilizing
t he heat energy as an energy source for livestock raising business

and the like, the business cost can be saved, thereby increasing
conpetition. Besrongetotthisimphtognbe teheidnntvwanhemnppdros fciubdkea sealable

i nvention,_ lS: ' I, { &l ased epbodi nent.s bel ow. . The

el ow - enBiERE: B R e ARET MR ERE PR B R Ko e
const r uctorgamioWwagttyen winadinthe onygenss didficuli toipeseratowherethe mhgutinemtsis left out
[ 0036] Fi g, ;1,4 nat _fi. [ .S r.el ations .between .
e and T b B 2bBRhediga el ck b S 8 o s B S S e
in the qubgeintangtiathe aboge-vifscascdrapge aftersealdig thie contbinen theengemtan be
while th ' i S t ! [ . bj em.cal . ,
Feact i on ORy R ubIKETh i ed it bl | APGlele BeBicdl REART S Fpcypoia
f or cef ul |dggradppindoayrstih theoxggenwastasindehd trenpostagpied deystge forBRample, of the
results ol t [ ' e; R
Fesear chi T WaFpEE R, | PRt e o EAEE B b etsmpty g
wast e t hat nefineesssary ¢ hgsoast dxpgnavaipressuss sogtaites. or gani ¢ waste in the
quagmre ghahe havi ng a high water content ratio, and reducing the
vol une of[ the organic waste and treating the organic waste. In

addi tion, theséceerdingte thtoarhad foi mﬁlﬁmgr@au encegycafithis invenson, (the heat
reacti on Shaad in i1 mlihior -tk LERMEAEATE oBRE SalR Bt dfheflh Al

water content ratig I1s placed 1n an airtight Contalner an hen a

pr essur e FEnfige isagdized ag 3 beat sourcerprBemsiygehicdseleansraymap be kEedivgbnised.
waste  COofpatietlal, 8y WAERInk Mg IBERIEPad & HRtey REFRFTLHyesftRN$4i8Hg bllness
self-heating by the mcrobial degradation %_o be pronoted. Fur%her,

t hese reé‘ﬁ‘iigsel ol Rusipess Foslan be setedothereby dncreasigniompstiienct i on
stage), in which the tenperature in the container increases to 100C
and further to. 200C which exceed the tenperature at which the

sel f - heat1%f ¢ ¢t¢, mpfemaaytthe InyegHialat i on  ends (around approxi mately
70C). [00&35] [Method for reaction treatnment of organic waste] The

met hod for reaction treatnent. of .the organic ste according.to this
venti o canlbe Betugor Bt b ItaT bR phettoriat pupve SRR ey
react i on eimbeditnennt araptdiadblt Ratmplee 61 the vgrcptl 6 GG BIR conBtridi@dn of the invention
bi ochem (l:al rea tito zontg)d?hovw in Fig. 1. The second type is a

react i on 't 1% eﬂto THOP U HE S uses the phenonenon in the bi ochem cal
reacti on[@¢ and the phenonenon in the chemi cal reaction zone shown

e oo LU 8 B ERED v B AR B335,
inside a container when using the organic waste in the quagmire state, to which oxygen is
difficult to penetrate while the organic waste is left out and in which the biochemical reaction
by microbial degradation is difficult to occur, and when forcefully supplying the oxygen
inside the organic waste. The results were discovered by the inventor during a process of
researching a method for effectively reaction treatment the organic waste that allows
composting and reusing the organic waste in the quagmire state having a high water content
ratio, and reducing the volume of the organic waste and treating the organic waste. In
addition, these results show a "biochemical reaction zone" (first reaction stage), in which,
when the organic waste having a high water content ratio is placed in an airtight container
and when a pressure is increased slightly, more oxygen enters into the organic waste
compared to when the pressure is not increased, causing the self-heating by the microbial

degradation to be promoted. Further, these results show a "chemical reaction zone" (second



(First reaction treatnment nmethod) First, the first reaction treatnent
met hod i s explained. The first reaction treatnment nethod is a nethod
for reaction treatnment of the organic waste, in which oxygen is
difficult to penetrate when the organic waste is left out, and in

whi ch the biochemi cal reaction by mcrobe is difficult to occur, by
accel er at'B#gionstage). sewhiehded tempaiature in G cvmemm mrcmbees to A00%83andi fortherty
the fi rStQO'Oe@C\thiQH ekéRB R &%’Ed"@gt dﬁ@lkﬁ?e%ﬁk rfétlﬁnﬁlle&l&%m?ﬁéér&?atzon
and resourci ng he organic e Inthe quagmre

Speci f | caﬂnﬂ%arﬁﬂféi Wk@fﬂmﬁféhfcm"ﬁh treat ment method is a nethod to

i ncrease [gmfnternal tenperature of the organic waste to which the

el nt ai 'ni%@eﬁ?cﬁf o ep b B Pl s el ¢ o compost the. or gani c
wast e. [0039] Elwesqtmfoemcmratlwmsmest)thﬁe%gmec wagtpastedingtathaninvention
excreta (WRSE %§t}:§0 érﬁH lif e g}pes ““aﬁ{eeﬁlst]stpﬁgﬁ e chg)ﬁ fr 8218‘1931‘{ Y}?e%o% tflgtqggs

resi duum such Scr aps,
bi ocheni dbg plreeaererl@hmﬁye Riogheshical rearignzeae shorwn iarkg. tlhe ”Iéwan:pﬂnesm isa

the or ga'?bafctmﬂ"%%ﬁt%qen%\éﬁmd R SisestRE gﬁe?loﬁfeﬁoﬁ Renk 'oh)\(,?:\)% ﬁ:af J%Em%%ﬂé §i%d the

of Irvestock Specifically, an organic wast
di f fi cul PheRppeiieatin éheéhmeﬁl faReliQn ZraNisBowa it Bigi 1:, | 'Elig th@dttypearﬁd reaChon

which a Qﬁﬁfﬂr&@hneﬁﬁﬁ%ﬂt%e&)ﬁe Bh&ldRffioh $n ﬂ'l'efcﬁérﬁ}c#ﬂ rehQi %HE slhdwsr} m ¥ig

subj ect t{()) the first reaction treatnment netho Furt
reaction[¥9%4t ment nethod is nore effective to the organrc wast e
that is éﬁnrstnedcyromtrehm:rmatinythrod)the guagmre state so that air

permeabi l ity i i, %ﬁrgtqgék%)rlt it {Eéxﬁﬁae%ﬂ%bﬁal%ﬁ& e Tlﬁe ﬁﬂg%hétﬁﬁ%}éﬁ%@nt

excreta (wastes), the agricu wast e
i ncl ude aedishiskiteethed forprastonfregtmsai of tb%ergmperaseom\ehlphpargee ipfliffigdt

entire 1@ penmetrate whenthe org‘anrc'vvefste 15 1eff out; arid ip Whick the bigchemical reaction by
---------------- anl C waste I s equal to or greater

t han sowaqubBéSathnguétda3?01tr=d33ro%rccelﬁe&perhqbrarheso%l agaction ghthe preropat efn

cont ent li)aﬁticﬁla@fthé hfst ﬁ!ﬁbﬂlérﬁtr@ﬁzﬂéﬁ' hethEbBlitd éfﬁﬁ@ént%ﬁ%@hﬁ@&&%&ﬁﬂélﬁg
wast e havi n Suc ter, content ratio is . jin the quagmre

oot o " Gegh wE and he R (et o166 h e oAl Ak oy dBgton treatment

m crobe ingetlihd it iactdthod © iRdeMe ahlisteRl thfeRitea Rl %e%%érﬁ‘c faaatd H8ich the
re state Therefore t he bi ochem cal reaction

f th
E;r magfofr'é}r’]%e& 13?%3??51 tp cppfinug the pigrhgnaical Jkaction by maipigninghe inpseased

i nternal tdneppansd tictolastdsiohe bi@nkivweshen cal reaction is low As a
result, iodﬁ g period of tine is required for the so-called

conpost i wever, according to the first reaction treatnent

met hod, bec aus Entebtec]om;tgaa (wasté egabtal (Wstes)pmhnaﬁdaxbma whstek)) agﬁiﬁzimfal

;[/\Ele}cﬁr ?ﬁga&g;\ggae%% slu ge’upp eét%t( ogﬁ dlfﬁrll@ml squlg P%@ggge%Qg\?asHéﬁie ilke Which can

bi ochem caise ﬁ%lmbclmlmcal meaddn by anicrobfal tiradativacdre die ©@nipddsrgthd drganic

whi ch t h%agtrega@oﬁrsvﬁgé Folsds Qljld’iﬁle(illke are tﬁ\e/%)rcaen(;plgél ofah\pe%f’%)ckl n§pecaﬁcaﬂ9 an
organic waste, in which oxygen is difficult to penetrate when the organic waste is left out, and
in which a chemical reaction by microbe is difficult to occur, is the subject to the first
reaction treatment method. Further, the first reaction treatment method is more effective to
the organic waste that is entirely or locally in the quagmire state so that air permeability is
low.
[0040]

When the organic waste is the livestock excreta (wastes), the agricultural waste, and

the like, which include a significant amount of fiber, the water content ratio of the entire
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material so as to maintain the increased tenperature, the active

bi ochem cal reaction can be continued, and thus, the conposting of

the organic waste can be accel erated. Mreover, the reaction

treatment nethod of this invention is nore effective with the organic
waste having a higher water content ratio. The reaction treatnent

met hod hofmgehil(Swhsn@! Brdguatoios ghatel ittt 8ar4 yr 101:5:11# éqh@ldofoﬁigldafte tImEAN% Elthough
wast e hayjn ter ontent ratio as_equal .to or.greater .
than: 8306 bt YassoTios IR HER ShRE s s dny T BRI e Py e fving
or gani ¢ wasli & high e doﬁthat 1a\t\1©t1£fn the ghapntire stat) the okydehacededaniceuseand e

is | ess than 80O the eno he  ox n.is difficulft ta

ot or ndiadeRie mea R Rl SR e i Wi babt rface
need to fintleafuabinyre smfppI?Shetdferepmmemhem&ammhm Brgandte m\lafﬁeult to

decr eases e, OXx n_enter nsi de .t he or i n the.
oo e A R O B et R S R RS i B s
gr adual | yowncAea$m1tdanngcpehh®of)ume verety wiadd ﬁoe&&tslomalle&ccﬂﬁmtmngl yHowever,

ith th h
' the 1 1 Qe SE Mo hdiondi P EhaP s AR B et T REFG ) ibrfea o
suppl y t Hee mxidg eﬁthensgmhec whsge cthgtemperabmhmdajthesrgmtc weste isamhigh theed

to be use Iy bhe uss vi.enn 0|nt to o
t he bi ochgp{g r“?\é\@p %e hu{EFé;d ?]eaﬁe %aé%eo?lf)gneml eretRE orga&rzldlet%:‘an\?\/zft E
is the fog@tlmsomamsuehwlash fheadzawe wpse isthecedas erveracldnt aindat rmm]ann@f

the entirg.gig @5”(1 toviﬁ? h{%lﬂ %%%E%Sﬁé B ﬁl%a%h%rac{l&atg] é‘l%ﬁhcal Qach 18? %%IL%G

equal to or greate e war &r - cont
entire orgamiusdwensittbud, the epmposfing bﬂ‘ethe org;qammasWacssmé)aanedlmdeé aMmeover, the

signifi C@Q&cu@m@ﬁheﬁ{ mEfhBRf ﬁyﬁgfﬁt%ntigﬁo?@%&'tﬁg %fl’lﬁ[ﬁggt{%@}hf‘é% s%cljl%vinlg a

excreta (wastes e ag rICU tural waste
| ocal wathégheg @fﬁteé ﬁ@ntmsttratmo [ sTheetqmontt@ameng medhtogrofithia nvgoten wpdrtidudarly

organi ¢ West&l fopﬁféQﬂEzﬁné @/al".tg ‘Eaﬂﬁ?gl néchlewﬁglaéa terttPHRY Slch ds Qg?ﬁlqe dr %reater

scraps and the |ike, do no arge anount

becones than 33rﬁlf)h%7éuagm re state under 80% and normally tend to
becomes ijpp4ije quagmre state at 40% or greater. Therefore, in the
first reaction_treatnent method, even with the food waste in the

quagmi re st at e YRR the walss Ronfeifidpids ObiGReRie organiowaginer thadegahspter content

t enper at e 6BAe BRafidivedsteis 1 iRAR0DY, HopHeabilehon SRk ﬁkpgentlb giffxmeen
i nside the food V\ﬁ%te and causi ng ‘@1&3' e bi ochem,cal reacti

Ther ef or &tF HSIAedRHOERRIA G 35 PHSIGP gaNrakeln epe thegelpig Ehﬁé‘reed to forcefully
accel er atsgpbly fiR0AIbenl eideehddrp@iit Wagle)eciohdeR. I ?ﬁ@@}@}tgeh @nichReinwiat @ie organic
cont ent rat|0|nd cat.es a ratio at_ which. the e included I n
the. or gani &SRR FHERHEGE Wade & G BTmsgtess . A s BehBRESTHy

t he ' \lAﬁC%haldﬂﬁliy\llﬂci‘Eaﬁ@&meQb tiethibdhemiel ]géacﬁ@nt em&co&dihglg wihk iiealasr @ntent
case ere.the nt rati 0. o 1 tir anlc

Cove thondtisthend T SO0 Bt radlh ubigRh i B S oA B BRRd Whistys o
(for foodomesille ssppihtiesoxvaedisticalxsirgativ tvasfeedassganheewasityendedaa bt yised.

i ncl udes : . . : i :
However, it may be used from a viewpoint to accelerate the biochemical reaction.

[0042]

In addition, when the organic waste is the food waste, such as food scraps, the water
content ratio of the entire organic waste is equal to or greater than 40% , or locally equal to or
greater than 40% although the water content ratio of the entire organic waste is low. If the
organic waste includes a significant amount of fiber, such as the above-discussed livestock
excreta (wastes), the agricultural waste, and the like, the entire or local water content ratio is
equal to or greater than 80%, and the organic waster becomes in the quagmire state.

However, the food scraps and the like, which do not include a large amount of fiber, becomes
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parts in the quagmre state with the water content ratio bei ng equal
to or greater than 80% or 40% respectively. [0044] Measurenent of
the water content ratio of the entire organic waste can be eval uated
by obtaining a predeterm ned anmount of a sanple of the organic waste
and perform ng a mass neasurenent of the sanple before and after

dryi ng thetl&a]mgﬁiielsmt&lﬁ‘rﬂefaﬁ% aﬁdhﬁ)rinénﬁlenwa(ﬁ Bécon®e it eRtquagihire s@fe dt Bev,

organi ¢ waste ca val. uat |n|n Il a f a | ocal
sa?rpl e of 8" %r g lﬁﬁf“cait% @1 j-dﬁf %aéﬂ? 5“3’?@’5? ??@ﬁéﬂﬂbtﬁﬁ‘ﬁg odgyasfgyg the
sanpl e be;h@gmlramdte I/ trgrsucl ymg:rhhﬁeﬁt&ﬁ@(b ehe [n@Rdd ientp&amitpinybeqfuickly

oxygen insi ani c,wasfte i s acca i shed forcefully. such .
oy oot ul "ErihY PP BIBLIRENE e TBRIT ep et et ] pinehe biotiehica
accel er atrestion t Heerefogatheccongmbing dfithe omfahichvdshes Gxyige acdetersted.f i cul t
to penetratg. The oxygen to be supplied may be an oxygen gas or a

m xture 45 oxygen and anot her gas. Normally, generic air that

i ncl udes appr dke mme‘leytil%ﬁ%mith EXygetv hs mdontbﬁ)t&ﬁﬁb irlichedsal el at which

exanpl es fo r cef ul I u n e .0X

ol ac ng thenbPBaRIRAMn R GEb oGP BrslEEa BRI chth P athen

i ncl udi n@;amkylﬁﬁpcalldi' Mamnhgpecu'tpelm& wmtgx tmﬂemngcgﬁmdlca&s deadchehae garwater
B?islle desrag?ltremfl 16E he[eggl%gr %nsle a? %s eséanI ! @%g%otr)f%gs%%? g’ﬁpﬁ%é/ ?1}? t%e?lke)
or gani c waEsethan 4@"/qo(rfetsf®ud euasua(sueiawﬂobésaapst);tghtthmgarac maste doally includes
![ E]e egf’ Ieg ﬁl?%efnl th@q%@?‘gﬁé; Eatlg'r\])\gﬁlrthe %te?lag? er%ttbr?m!): b&n% ual "E'%Bpné ?%’cgieﬁgﬁ 80% or
at nospherP%, pispedively. (1MPa) and equal to or Iess than 15MPa. 12
Wthin sugdysq pressure range, the oxygen can be easily introduced

inside the ofganic waste. In addition, an expensive pressure
cont ai ner or tN@aﬁurﬁ@eﬁéédhmmteb@onﬁ@‘édath of thelditire organfcowastgreanebe evaluated
ef fecti vy SuRRliNg 9 hreaiaah dfaﬁl% 1.4 thB8roG AR dl Rer
pr ef er abl y equé gt%r or reaet er u &h I&% i& toS orn p%ggrmwgamass

| OMPa. Fﬂltﬁwaewr@twééhwanmle h@forwﬁ@étﬁsdlwwgctbﬁﬁanmr In qangrapl tedeqebwaisr
prefer abbbfnt@ﬁt‘iﬁi’m bPthe br@iﬁ?@@fs”te thae SRt R Ta%nﬂ[l AnfRit Bﬂfiﬁcal

SMPa. 0048 contrast for the |l ater oxygen supp ¥ rreans
airti ght °T5%m"aWa€9tﬁéﬁd P@é@iﬁﬁp&émaﬁ%yle@@r@g@ﬂo thej samiplehed 01e and

pl aces taﬁemrgﬁgltﬁemlg in the container and directly supplies the
oxygen. %)(gséspem fically, this means may run a plurality of tubes

into the anic waste and inject air (oxygen) in the tube to supply
t he oxygen i Nt Thé Beppdy GEHygeaside. the Yshhic tiiBteSa BB cBPMERRL for@lIBY By such

structur ?01 ceﬁc.l){ suppim[of qle oxyggn] the biochemical reaction is accelerated in the organic waste
into which the oxygen is difficult to penetrate. The oxygen to be supplied may be an
oxygen gas or a mixture gas of oxygen and another gas. Normally, generic air that includes
approximately 20% of oxygen is used.
[0046]

A detailed examples of the means for forcefully supplying the oxygen may be
placing the organic waste under a slightly compressed-air environment including oxygen,
directly injecting the oxygen inside the organic waste, and the like.

[0047]

The above-discussed oxygen supply means provides the slightly compressed-air
environment by placing the organic waste in a pressure-increasable airtight container and
injecting air in the container, as shown in Fig, 2. In this means, the pressure in the container

is preferably greater than the atmospheric pressure (1MPa) and equal to or less than 15MPa.

12



[ 0049] Under a gas that includes the oxygen, a biochem cal reaction
due to organic degradation by mcrobe in the organic waste occurs.
Thi s biochem cal reaction generates netabolic heat, and thereby, the
tenperature of the organic waste increases to around approxinately
70C. In the first reaction treatnment nmethod, because the oxygen is
for cedl y Wishipphéleaptessut dﬂ&n@é glandxygeasiebd easil ntepdage nsids tirtoeganidwaste.

whi ch the_o en is difficu enetr i nNsi he organi ¢..waste
e or gant BUASE & esbonshie Btk Ran@RET bf Bt Rihisd Mo aehon I g Tor
nm crobe insoreieffedtivelstipplp oboxygen, thbpresenpar tt Ubﬁainﬂﬁfs@ﬁ&éﬁb@seqhhl}&o or g] cater

bi ochem nt.ent rati
changed (B EEm et 68 LEnTO s aterb A o TR ApOPaRT b opfeine
t he noi sthe@essuteeis @mfemhla equgao e gdtegr thdaiMit dn aguglrto belessthbb SMPar
accel er ai&?l resulting the conposting and the like to be accel erated.

[ 0050] F hé according to this reaction treatnent nethod, the

bi ochemi cal rehctdrmrastbljm thg latopbeydealsepplp naaes, whtabtighi cohmiiee onfn opangen

in the or % Ln the,airtight t he caturl
of ammnlcgﬁgélgln}e@@i%’gaser% esu a}ns PI ffl{g%ﬁ%% ‘B?S‘ngg‘@?%gfl?‘ Hdifecdy
Ther ef or eyppaies dtatqmygemdd\vlomasmﬁwlybmmnearmm ioh @, planiityadoubes into the
pollutio t f, i ften as a
Feact  on s PR Bk i AYE N T He oM VoSlon o SRRB O B B bt
di scusseélVlﬁbméamacmmedi athet siruchealf forrss magdetusah treat ment met hod,
even wt ? organic waste in the quagnire state, in which the

d| fi

oxygen i cul t to@gsnetrate inside the organic waste the
organi c waste Uodérefgasdat inaheties thamiygbn,taeodhicoutd dactivn desiotorgamidy

m crobe gt gfra&idtfofn' ferdbR iR ﬂﬁgr%afng (?gfaﬁé X%&Q%F gﬂ‘hp BiobRLGeg! c?lldR %El# e??tﬁ

i nside the or(lganl wast e. em ca reac 1 on~o
organi ¢ Westbelie heatrandsherebw the teaparathreraf the g gasir, wastelincteasesdoamusdi ng

and r esouhGhRghAde 7@4’(96‘“]51(%%1(\!‘@?5& feal ?r ik %hllh@@tl ﬂlétﬁSId b\s,gzﬁige the oﬁﬁgéﬂ 19 rfowedly

treatnent 13 nethod is different e convent’i o
dries t h&"npbied fithe opsanieastyn the gupgmizs %tat@flnm'be@ttf@@%vm if drfﬁpult o

by- prOdUﬁélﬁatIa&liﬁHd@ﬁleSﬁMRastg ne (ﬁ%ﬁ‘ﬁ Walle id lﬁﬁtoﬂ?z%d B LRRARRA reaction
achi eve gccelerat|ng e m crobi al egra dation of the organic waste

havi ng aPhifrmigEbss dég?ﬂlbwtm% ths teRpera R bsteRTRg 25 His ipdhamical irpstien is

t her eby Ei@:%lelré’tbcﬂlgmd IO SHBEC OB E4tioas c@ingw% arpawrfatmgisﬁn@yo&myéme
[ 0052] {Second reag%l;on treat nent Next Ue secaond reaction

t r eat ment® PEPABHOR 8 B BrodFtHEsy thergby;t %?rgelactdﬁ%rada HCERNFs BHther ¢ st

react i onatoehaitodntsulbigthe compestiagand thel8@ab beAcddl@aaent met hod

i ncl udesg@gﬁ first reaction stage of conposting and resourcing the
organi c 13 (especially the one in the quagmre state), in which,
when the or ganFerthersiceording tofiliis eaattiond heat@eygRBthbS, the biochemical reaction by

microbe takes place with existence of oxygen in the organic waste. By using the airtight
container, the capturing of amumonium generated resultantly by the microbial degradation.
Therefore, effective odor measures become possible, and odor pollution to the ambient
environment, which is often associated with reaction treatment organic waste, can be reduced.
[0051]

As discussed above, according to the first reaction treatment method, even with the
organic waste in the quagmire state, in which the oxygen is difficult to penetrate inside the
organic waste the organic waste is left out and in which the biochemical reaction by microbe
is difficult to occur, the oxygen can be forcedly supplied inside the organic waste. Therefore,
the biochemical reaction of the organic waste can be accelerated and maintained, and the

composting and resourcing the organic waste can be realized. Such a reaction treatment
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difficult to penetrate inside and in which the biochem cal reaction
by mcrobe is difficult to occur, by accelerating the biochem cal
reaction, and the second reaction stage of reducing the volune of
the organic waste or carbonizing the organic waste. Mre
specifically, the nethod includes the first reaction stage, in which

the OXygﬁﬂzthoﬁ if @fife@éﬂtkﬁoﬁmhe lcb@gbntibgd] 4 hhid@c tRH GAB Be WRStEre btyh@at or blown
i nt er nal n’Perature of the organl C waste to whi ch the oxygén is

suppl i eda“ 05 MK S ASHE W B\ P IMAAR S SHEMISSAN dpgla o e Fractipyirgdy@ent method can

bi ochem gallieveeaeticRfing theGRidt b Qg atiohed Mh&bighiig vsxabt@ haiak@as@water
tenperature, and the second reaction Sta%ﬁ#énwg ni.ch an exothernlc

react i on SPECYIALS APPSR OEEa IV BTG alizinga yelpmegdyctipg of the
reacti onoﬁgaﬁ@eﬁasmjwd@mggen and carbon nonoxi de to reduce the vol unme
of the ohggalc waste or carbonizing the organic waste. [0053] For

t he seco action treatnent nethod, because the first reaction

st age i s(Jdsendraretiomnigcathentfretibed)r eaction treatment nethod, discussion

of the techni Cﬂlexﬂ BRUBSONIQEAABH GredfBRhEmeliod is Walfhed O @Nkr thakd O,
supply of oxgﬁ %ﬂggﬁrﬁe like) and effects that were discussed above

in the & 3rdiop .trreéfﬂn%@@tménth@ﬁ@%mﬁé?ﬂctl%fr%ale%method

om tted. ifcQfedihe Fier 18R%RAAAE BE LdPPosHhAGR] kdFodrchlg@Re biaNib hﬁ@teé(espemally
reaction after the first re cti nSt%éPt}ioccurS It 1S _a reaction

stage, i MEMREdhtheagPgs s wag% chy %‘é‘gFlilFWStFéSa’éﬁloéh thy oxgugen is

that is, difafdlefo phepas adideynt hewhichshe El@@l@élhl@él 1Ez[c‘ﬁaﬁ B Adiciobt Rod ffidus to
pl aced under t he aﬁly en ag}d ar bo nonoxi use an exot hermc

r eact i on°“UhdYi ArCHRRERE thyd! BECHHL 28 €qckion stagp afirduging the
t he O(rjgand)lcnwafftlﬁ: drgariamassioz eﬂborilﬂﬁéﬂle Jl%&m@l‘\@aﬂ&l C MRS E}%ﬁﬁﬁﬁﬂy,ltﬂe t he
secon rea S to e at eat er t he

ot onteag eI AR iRcidh Fashin” Rt N FhE3 Srivtshatysibilisd e the
parti cul alrghmclzdastel, thetlﬂiﬁmai tensgleeniired olﬁd'letdigarﬁamaste to whichhiid yxyges & applied

t hat at ni the fir L n st age. -0r . exanpl e,. t he
wat er - colt SRR BY PP Bnehlfe rioRbn R T, SR BieRirencl SR e Rty
greater niaamam@@%&amdrelamlstempaatum%ld [leOE6¢ndieection\seagt an vdiislcaverotitbrmic
t hat hea

wot e unirariypS IEAAEE ok RIS BEAAALE M el Do RN g
is a stagul Cafbomus@cldm@ resuaetiles valume of dtel @wpanidwaste nesarboyizinp ¢hovatame
of the oy g&gl c waste can be reduced, or the organic waste can be

car boni ze {0057] Even though, details of the exotherm c reaction

are not B¥PPlciently ascertained, it is presumed that the reaction

i's at |east ongy,Qfie 8RoRXALRGEI: @atﬁm%?t%étﬁ&d,iﬂgc%ia Bt 196 R%M98hge is the same

as the first reaction treatment method, discussion of the technical issues (organic waste, its

water content ratio, supply of oxygen, and the like) and effects that were discussed above in
the explanation of the first reaction treatment method is omitted.
[0054]

The second reaction stage is a step in which a reaction after the first reaction stage
occurs. It is a reaction stage, in which the organic waste after the first reaction stage, that is,
after disposed by the first reaction treatment method, is placed under the oxygen and carbon
monoxide to cause an exothermic reaction, and in which the volume of the organic waste is
reduced or the organic waste is carbonized.

[06055]
The organic waste used in the second reaction stage needs to be at 55°C or greater in

the first reaction stage. In addition, although the water content ratio is not particularly
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reacts on the organic waste to generate carbon di oxide, an exothermc
reaction in which the oxygen reacts on the organic waste to generate
carbon nonoxi de, and an exotherm c reaction in which the carbon

nonoxi de and oxygen react to generate carbon dioxide. [0058] The
second reaction stage may be perfornmed under a hernetic environnment

or an eﬂmnltfmll;l lTBhdﬁuld) pe thetsamiche skglitly 188 ds@ing adthe bBLInOMY BE thetfirs@reh @16l stage.
simlar 1:o at nospheric air exists. If e first

ot | on " BMTS e AGE RAUCT AL 5 LRB e LS BRUPF BN EOUH e werigrihen
reacti on 39tagel lemythhel(er f or med under the sane hernetic environment
used for (ﬁ first reaction stage, or may be performed under the
enwronmggn pen to the air. If the reactive conditions for the

first and secofltieiln@otor dmca&teﬁ@ielﬁatafeat ﬂg&nerhtb&%ﬁthermvgdhwwm By ﬁmﬁngbl@e

reversed. e second ction st i st

Car bon: morRT e Mhist D8 BT 6o SR B0 acsebd sRisEPa sl iy waee
i nconpl etecasadtid sxotheirhie redeeionr gAI heeswiisthe vohingd atabk mfgammwtal@t% chh bst
reaction he. oxygen., Concentrati on of the generated carbon
nonoxi de ?Sésu%g%tféltﬁctmé%nrlc H?égf%}}b? %ﬁorg m nore preferably, equal to
or great €0XMan 100ppm Wth the concentration of carbon nonoxide
being equal to t.ha the xot her

becones acti VeElgéln @ﬁﬁﬁ %etgﬁ?jofiéac? |8t(rl§]r31 5 %ag?o%%rg I%OE]%"&f ﬁgﬁcﬁ?aéned itis
r emar kabpyesimed gws dw.redtkion &f @rieast dieyoiig eantheomicoerckion nrzwhghttlﬁmoxygen
organic t C [ on_of car

ronox! e Bery e QuAfE S Sl Benertle Aokl i GG AL o BB Rer B i e

i nsuf fi co&ygen ragris erhibeoegaper wiste © gtoestemrbdnnuomeasde, asd auetuthermic reaction
conpar ed j j | ess than
Soppm - Thor Bias AFferthoh MR EE AL thaP o UhA AL AGL Lon: 2i ng

of the of%ﬁﬂc waste is slower. [0060] 15 The carbon nonoxide is
generated for thieyd

t he carbon nonoxi d SecggtﬁPéaetlrilberfe)gc ?séepga)gw?é}r@gﬁgh‘?%%t éﬂé%%ﬁg?rﬁgﬁg}lﬁﬁ&%
whi ch t hEVIERERGHY OP‘“élat@tﬂﬂf‘oW 46 ke s sheenyiser pbellevelsimilahtoat teastéhe t he

or gani ¢ u@sdsphérc A 8{i85.abiryhPhacRdcddh stég@q%f?@rf&ﬁfeﬂ‘ﬁng& %H&ﬂ@ﬁﬂ&nvno ment,

whi ch the carbon nonoxi de i s not open e ar 0061
hand, t hE'CSEPHBHeADIREfage I@érb@m&fféan%%n%thewn@&@amﬂtc SRYFpRMER used for

har di y el fﬁ@ﬁl@ﬁctﬁiﬁts&!gé Eortrhy w;gﬁfulﬁle&@ﬁa@ thel ARMShAES: ofell %o BRIAON If the
nonoxi de may further ggﬂthe exotherm c reaction by reacting with

the oxygBH® ¥ QRS S T AL 2hacand REHQl SHEES aTemes Lt enoragmen eay
or gani ¢ vasdversady be pl aced under the environnent open to the air. O
cour se, L(ﬂ)% ﬁrgani c waste may be under the hernetic environnent. The

condi ti ok, |9 whi ch the carbon nonoxi de generated inside the organic

waste i s hardl Yortht easad rautici slegd, it &igaiteof carbon monoxide is necessary. The

carbon monoxide is generated by an incomplete reaction with the organic waste obtained

from the first reaction stage with the oxygen. Concentration of the generated carbon
monoxide 1s equal to or greater than 50ppm, more preferably, equal to or greater than 100ppm.
With the concentration of carbon monoxide being equal to or greater than 50ppm, the
exothermic reaction becomes active in the second reaction stage, and the temperature
remarkably increases. Therefore, drying and/or carbonizing the organic waste are
accelerated.  With the concentration of carbon monoxide being less than 50ppm, the
exothermic reaction is slightly insufficient, and the temperature does not increase as much,
compared to the case of the concentration being equal to or less than 50ppm. Therefore, the

acceleration of the drying and/or carbonizing of the organic waste is slower.
[0060]
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waste, may be, for exanple, a case in which air perneability at a
part of the inside of the organic waste is not sufficient, and in
whi ch carbon nonoxide is locally generated. [0062] The tenperature of
the organic waste in the second reaction stage is preferably at

| east equal to or greater than 55C and nore preferably equal to or

greater than appgExb&RhSh¥xidd B%ené-lg 9 ?@aﬁ:ﬂ&?oﬂﬁg Qfﬁﬁlc%sﬁé %L%Eé(n.

|np0rtant when tranS|t|0n|n romt reacti on sta to
second r avethstcaen mrrmcldesanly mf:edw@ bq mglpdqacb@dhwb mnt@nerge whi¢hethe

t enper at Wg@nlt 'i‘&'&ﬁ@1§§§g@1§ p@if&?ﬁéﬂl t 19fudhhEeaé, %@&gﬁ%r@g&%ﬁ%gﬂe@a@%gla%d in

m crobe. Normally, enperat ure i ncreases t pr oxi

70C. Wt e h?@n@%%ﬁraﬂmﬁ@t,mwaycbdmpaﬂmpnmwlémtmto theegrisecond
reacti on;gj@age can be snoothly commenced, and the exothermc

reacti on between the organi ¢ waste and oxygen and/or carbon nonoxi de
and/ or the exBfksother hadcthe sirbpempeeride Bencseied hideohosgarc armete is hardly

oxygen Cadled€d S@gidk YheQsTEAIE Gste. Wﬁ&@fé?ﬁf th@éé%bn%&%ﬁ&kﬂnéfﬁ%"eﬁ&dﬁ @ the

i s not reached to such a level, | ong’as t he organic Is at
t enper at GFrAhgmigTeaclioshy waekie Vt”éh Ehe oy et iapide Higrprsmes waﬁe a“éhqiefﬁge as

t he oxygeitch Ddade, ¢ HIRMiERRSXI AR Y RadfAvhdade E:ﬁ’\n%dﬁﬁweﬁf &fb’ﬁ'ts 1t €.0f
t he above-di scussed exot hermic  reactions occur, enperature

i ncr eas e§OUTHEICATEMUC Wake MayheHwderdhe hﬁ@?ﬁ*ﬂl‘:@n?”’é@%?%n sTh"c%EﬁldH@ne Hswhigh

occur r ed thel AR ImddRidel d¥ReraRAhRED the Q%hfcesﬂasfté){s HaRBE tdIQRed élﬁﬁﬁgﬁﬁtorgimc
t he organi c waste ge ends. on the type and conditions, such a

wat er codfitmenPe: §O1 FAMPlfe 2 SAK; lg&hl Ynpermeghilipeat apsl ofﬁlemélﬂe@f the

days needg@nic@rastelie nbeyupRsiadtUiifl ih vHidiClaeisiembaoxad® m@baﬁ? @é@ihtﬁ@t ely
70C in f&{%medance with the above-di scussed first reaction treatnent

nmet hod o first reaction stage of the second reaction treatnent
met hod may nor Tipd ﬂempbﬁu&epf thel ofRdngd Wa€|lhathe &éboﬁﬂ r@rcﬁdﬁ Sthge s pagteblhy at

days and, e uaI to or D e of days needed f.or
tho 16t KRBSALP o r5eEh b ASeC ot RGBT BBEI b oretenigh Ban ppproximacely
accor dan@e°Gai t%etthﬂpﬁ&ﬁﬁeﬂ’decomapintl@mlaﬂy agpm@efnt inhen &@ﬁ@ﬂ’kﬁnﬂi@ﬁﬁhﬂ 08 first

t er .t

t t b d d |t
or 1 ess ToaR e BB Rl Hastnartigdh (re Hirate TR R
organic m:i:tealture(mdnaseh sposedt of the bmchemfcekmbcttmntlj}amcmhasul iNopnelly, the
nb ] t X d t
e ol BARiE A LLE RO ERMAVARES PR, bONERs aRYRR Rt
second r epokiontdy 22t Senmdmdqtldnyst@ea;alh hg stmhethlyocapaneeedpsidehé n
the pr es%&ﬁfr‘elﬂflc %ﬁé‘tg)?lrbe?\%jenctﬁe B %[ﬁ ?g&?t?%ﬁj? CcPaceqﬁthomde ?ﬁld/or

reactions, e second reactlon er t
first r e&@t@ﬁ@ﬂiemlag@ctlombetweee tltercelbronnmnoxr@mmhoamgerr@ather@nmiynmchndd

the tenpRIALHLE cCaIWRE ks %gerﬁtglég g% I%ECI%QQ(S:S Igbesl e{ﬁscl Sﬁg% thk %‘?%amc

tenperature ( around appr oxi
m cr obi apvaste 1sat a temperature of at least equai to or greater than 55°C and as long as the oxygen

and carbon monoxide are provided to the organic waste, the above-discussed exothermic
reactions occur, and the temperature increases. Therefore, the further exothermic reactions
can be easily occurred.

[0063]

The time (period) required for reaction treatment of the organic waste depends on the
type and conditions, such as the water content ratio, of the subject organic waste. The
number of days needed for the temperature to increase to around approximately 70°C in
accordance with the above-discussed first reaction treatment method or the first reaction stage
of the second reaction treatment method may normally be approximately equal to or greater

than 0.5 days and equal to or less than 3 days. The number of days needed for the
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degradation ends. As a result, the organic waste can be sufficiently
conposted and further dried, causing the volune of the organic waste
to be reduced. Mreover, due to the further increase of tenperature,
the organi c waste can be carboni zed. Therefore, further vol une
reduction can be realized at |low cost. Wth the second reaction

t r eat nentenifRiA0f, to RREENS & 1000€ o@tzgam FoMBahDId, $n Qdcbﬁgnw{tmhe second
car boni zed when it re ore, even

; tl ﬁ suff(im ent I% n&ostﬁ

the or gahaeiobdRee 9idhgecppd Eaction Ceipettgusthod 69@%%0%@% diged dys
not ret ugind équal toSor Iétfslt@lnﬂlaﬂ dagslagh drefosd, atalaandafg (ﬁlocﬂé! enbleZlthey/oB880 waste
So. [006% F rthe(ﬁ1 E][etchm arlg e tenperature of 'the
organi ¢ s USRAEFGt PrTipable thalquaylipls rgm o G G CPHEEAIBEE ContAMeT A

t he concindrrdidcussed @éactibe neamandswueexicdae@r i gi nated fromthe organic
wast e af L@r Lhe first reaction stage being equal to or greater than
50ppm t econd reaction stage can be easily and efficiently

accel er at ed. Aé\cca)rdmglﬂ:b the abbee-REREEReUs Rl reg@ibreairhaht eI by l@ﬁiClIlg the

e A P T S el O oS e st s,
S EC ht ﬁs g:{é@;éham:i 12@11‘)1&1 sta@@ﬂﬁﬁ]akésil' lﬂawlaﬂfeealmt %l@ﬁ@hft&ﬁl%f@l&% W_HEI] hodh: f{N&Xt
the third reac | nmet ho ai e reaction
treat monteebfR ket EhAE Me ErooR s R FouBeR 55 L e 783 khas
S alrrpl(ast ﬂiaad:mlb(ﬁatuteh(gr@mdmpﬁrokﬁﬁa?tflwdﬂ°(t3) it&fltlﬁleﬂie seiEthiaathe HrjOWﬁihial

nlike sSeco action treatne i
ot s ondstridedish oRAC BERCERGL FREHAN: baSB AT e rIRCRRRS oG sdalid Paer
t r eat mendrigk, causing tbc gamme ofidlst ergtdiatvasie tobe rdduned. e Moot dredwane thafutrther
quagnmi r & g}eageeof tlﬂlﬁ I%{:utlé CEHA gl{gamls, m’fg%ﬁ? %Q g?rﬁ&%%gp d "flee?%ll'eoigurﬁ o3 \gc?l%n%]c

t he secon ctlo tredtment neth Feactlon t reat
met hod r@dueten qehdevedlizadaidby cwost. cé?ﬂiﬂmﬂlezsesondtlhmtmng:amnmnw\/as:ﬂmdblyecause

causi ng #he, tavb 1 sSrich QRGLE O @lizdd \engf @gsrg W’aﬁﬁecbmpog 30'?9?1#01'6

in the presenc oxy en ana carpnpon nNonoxi y ‘causin
furt her @s@atwt@nﬁh@:wgw@twa@w ipflisppred dir spihagaindlst erganic Metetdenqmtacmneto its

of at hal gt Q. a0ERRLRorl19BAPG Y Placing it under an

enV|ronne he car b monoxi d a concentration equal to or
greater t98H 50ppm [0067] Wth the third reaction treatment method,

the water cont@pthef #hée ggﬁwmﬁ%cew@meqemeaaﬁre bﬁth@b?g’aﬁ&a‘{r%?éjbelﬁé‘& 154&@

orgamc wast e need not elnt uagmre state. her ef or e,

reactio nectuﬁb@t%%at‘?fébﬁb%ﬁ°ﬁ;a9ndo@tb é@cF%?ﬂt@ﬁoﬁ 0 ﬁ}ﬁl c@r ‘:wasn@qutm 1ggnated

not di spRs@dhdyr gﬁﬂ@ vasteSdfter fHRARE r@ﬁbtfoh%@atg%@ﬁlgréﬁﬁﬂqg opglehﬂﬁﬂﬁﬁggﬁﬁn the
reaction sta e of the second react.i treat nent et For exarrp

the t hi rfCPUELCAFRT HageHe ﬁ@a%ﬂ%& isntlyeacgelgrtador AsHarcetly&if lemperatire

wast e t hain daﬁﬁy beead ﬁﬁﬁﬁﬁﬁél@t‘ﬂle dafbu%d‘%fn‘o&ﬁnat&l'?eiot’@) stdyKieR el s@ff—heatlng by
treatment neth gani stes forned by dr

bi omass PBFmg}a% g%@??aﬁ’é’“c?& 5’08?\8’5@0 540 @ el tegipsrature, such as 100 2%0°C-
[0066]

(Third reaction treatment method)
Next, the third reaction treatment method is explained. The third reaction treatment

method relates to the second reaction stage that is the same as that for the second reaction
treatment method. However, unlike the first and second reaction treatment methods, the
third reaction treatment method achieves the volume reduction and reaction (reatment of the
organic waste that is not limited to the one in the quagmire state. In particular, same as the
second reaction stage of the second reaction treatment method, the third reaction treatment
method reduces the volume of, or carbonizes, the organic waste by causing the exothermic

reaction of the organic waste by placing it in the presence of oxygen and carbon monoxide
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such as cow excreta with a | ow water content ratio, wood chi ps and
brown rice. The third reaction treatnment nmethod nay be used to
conpost or carbonize any of these organic wastes. It is preferable
that the carbon nonoxide is originated fromthese organi c wastes.

[ 0068] Furthernore, the tenperature of the organic waste or the

concent r atd Q- Hf 111%%(? hePDRAG: Ec,ctfbrncﬁf e 5@&11519 Gabtdiaf ﬂlert&ﬁgc%rgtf[aﬁbeof at

treat nent net hO e sane as t e second eaction sta
second r kasitaqoal i e greaten thandORO dy pPhsingat wrder phenvirapinawithtenearkone

o ¢ od. n8068E oAs et RaCtqARa o AGEOTAGEA (he third react fon

treatment net ho acl ng gani ¢ was bi omass material),
whi ch haK06dkul t ed the exotherm c reaction in the presence of oxygen

and car bon mongxindge tlfﬁ‘?lq‘éécn%n%ﬁtn@nhﬁéfﬁﬁnﬁh o BRieHORAE BE fh%to‘r%hl@fuaste

the above-di scussed tenperature e resu exot herm c react
further Bcbepgardeddnd hemigauibivgste agrd nohbe ttbthpaﬂagrm@stat@cr dheetpre,ghe third

100C or gQen t?éatlﬁeﬁt‘?ﬁé’chéd mta Be 95&1%1 fm ﬁl% weﬁq@ tﬁﬁ'ﬁ§ ﬁotr@ééf)géc?%) th%éfﬂst

be sufficiently dried s vol une c be reduced over
or gani ¢ ASHN Eeatmp te%th%m the gecqnd seacken ptageef tha secopd regstion treatment

t enper at HefholdNC FERSAmpld) eheEh Rt feactibh ?reé/tﬁier‘%eﬂl@Q%‘?Jy'H%ms%fbr% organic
achi eved at |ow cost. Further, accord he reaction treatnent

met hod oPVastR&a Has tapea§a@e98te%ec1a@§étttpﬁ %6 fyEdieactigadteatrag nisghod may be

suffici eﬂéeh)foﬂéﬂg@ﬁic %ﬁte@?&rﬁfé@%&%@y p%tb%rﬁéﬁ%ﬁﬁt&1a\t1\@§z¥&ngd@h%l§oﬂté%t1tsrsﬁbéﬂdﬂe
to its original quagmre sﬁate even when it is disposed in _ soil]

[0070] PUSEAE CPBIFXTIEEVHRA OVDEW%‘é?mﬁlét%f‘tloté’vqcéiéé’#ﬂscﬂ?dt‘%r%@ Fent devhid
for the sagal ®eat@sikiendtBo®mBY Bt A& tolcbfipodt dr Sadonist bhiE bithade FHrAGE Fadtes.
showi ng gn exgqrnaéle of .the reaction, treat msn& device for .the organic
waste 18 ‘SREGT RN Jat Brecarhon meronideds originate &ion 1hs et MBNES devi ce
shown in[0Big] 2 is a device that adapts the reaction treatnent

met hod of this,i ventlo i scussed ove, | aces the . organic
Wst e under o FEMAERME BevrRornem oRaowaria Sirl Boorrousian of figon
sl i ght | ymoaexige m&ﬂngt(ﬂﬂle Ihlfd’lreacarch]i todatradnt nashaharamhe santeiag thesecdie
reactlontrea V|ce ncl udes bl e contai ner. 2 that.

al l ons rS&EH< Cﬁgﬁ ?eé% At ea%ﬁ?fﬁ t%?dess eé“@‘i%ﬁﬁ?‘b?’mlﬂ’&rhaléﬁﬁ’%e
t hat canomﬁtﬁdr oI the pressure of the container 2 above the

at rmsphe(d% jor essure and equal to or below 15MPa. [0071] The

cont ai ne a container that receives the organic waste and holds an
i nt er nal pr esdsdscutbel ebavheacatmhigphdhd thindreassion éreamebnée opetbiods by placing the

Dol 0w 15N Baic A SSRIRLE R, GARL 0BG ed 6 LUGRAAD 06 ANl Bloske

part (not froma
of oxygen and carbon monoxide, under a gas of carbon mon0x1de concentration at the

above-discussed temperature, the resulted exothermic reaction is further accelerated
remarkably, and the temperature increases to 100°C or 200°C.  As a result, the organic waste
(biomass material} can be sufficiently dried, and its volume can be reduced. Moreover, the
organic waste can be carbonized as a result of the further temperature increase. Therefore,
the volume reduction can be achieved at low cost. Further, according the reaction treatment
method of the third aspect, because the organic waste can be sufficiently dried and carbonized,
the organic waste does not return to its original quagmire state even when it is disposed in
soil.

[0070]
{(Reaction Treatment Device)
Next, a reaction treatment device for the organic waste is explained. Fig.2isa

structural diagram showing an example of the reaction treatment device for the organic waste
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waste is renoved and received. The open and close part may be a lid
formor a door form |Its formis not particularly limted. The
material of the container is also not particularly limted. The

mat erial may have an anti-corrosion characteristics against the
organic waste or a material with heat durability. For exanple, the
mat er i al ageydivg tathas mveritonst dék refeooT Batieni devineshewnlil Bigt Rag a déwice that

cont ai nerg %{37 erqgé]c%%ﬂ tl‘é’ht&&ﬂ?ﬁ%ﬁ%@ﬂﬁ@frﬁgﬁu &i usée(arabbpee wt{f&{ 1?19&8 the

nonoxi de a or thernoneter thernd
useful f oFganirewale irdsr & hermesieparaounentand hhkls tsuqiteerwfromﬂwhemshgmly

t
[ roat mont ORDI RS SORE, [ paf R Bnoth SHER 9 e Reblith fBRGENAbvice inoludes o
the |i ke seAladaeentpigac? thehallaws raeriviog die, orgimec Msibo&ndmgssurtecqmﬁpémgldswce
useful f Qi‘iat cﬁﬁ?@tﬁ‘h‘fdl R ﬂr%ux&%ﬁﬁ@écﬁ%ﬁ&@ £bvE A28, @Qég%gsu% aljich@r{uﬁl fg or

time of chemcal reaction discussed in the reaction treatnent

of this P8WShtIMRaand for checking the progress and the like of the
chem cal [g@ag¢tion. Such measurenent devices may be commerci al
products and” installed at any position. [0073] Mreover, it is
preferabl e t hat!hacpitaiseiisa caplaier habreceiMesile organi wesigamsihoddsn mfesnal

pressur e ppRtaE aBBRSHE @tsn&spgel&r;ﬁés%ufeeanur&ahﬂ% bPBel6RNBRIBIE for%agmgﬁ-y B
used for adj usting the pressure in the container 2. [0074]

pr essur e SB¥ATEDH? mqhgieaénlp%l qugl %osewﬁ&@otf%\pwahﬁ pRatangd dnte e g @@9&9@10

i nsi de t h@steGORRIVRE fand rekivad PIERES A LA @ﬂ)sla %Hﬁ hnayﬂé% IHENHE T hQoShRMA.
i_ncl udes a ressurge, gas 1, as, i ntake tube 3

in Fig
t hat conﬁféé?%n St Paﬁﬁu@q&ﬁaﬁeﬁe Tonaicnial O%the KorttingR is plip et Barp ety
i's provi tigdted! Thenfasial ﬂﬂa?@lﬁif@éh ériﬂlbcﬁ)rﬁ)s1cﬁladl'1|ara15teﬁ§tlé%%@hﬁbﬂﬁé o?gaﬁi&dmaste
adj usts an armunaft11 Lég q@ I‘OVI de i de the contaij ner, gas
exhaust Php&aeriahathdeptgpes llttyhe gass Pﬁ@”i@nﬁbh‘i Hpigigss Qteeland a
second v@wm]6 that is provided at the cont ai ner 2 or gas exhaust
tube 5 and adjusts_t nt _of .gas in th nt ai ner 007
i gh pr essur o JASPEHRTIS CRRy s oL e RS 25 Qebatiatp meRidr ot
val ve 4 cahdn lﬂwosﬂeandovﬂieMﬁoﬁeiﬁﬁ&mﬂmm SBOWK)- t yiihe theamoaleker is useful for
controll an..aut onati.cal.l .
cont r o | SirRnRdne RO b ledne BEh SemRealr SRS p LR, -8R actions,
accur at ediscesad imothk reagtioheegmessetdod nf thlman&emtoal ané foishetltieg tlmq;rb'gmss
of the o {He% ?%g hCr%Qctwlﬁe %Pdlt\f rp fc%'i’tr)r(?nd 0 0x1 611ne-|n;p 5 rsg I h
treat rren device I's an exanp o1 *the t act P on 11 ea nut eV| ce
for thi @mﬂm@&@mmﬁm@mﬂ&aﬂ@mﬂw@xﬂe at He tghe oftthemadal faactivs hisowssed in
in the fyQUL&tiohREalAht ntetBWof this invention and for checking the progress and the like of
the chemical reaction. Such measurement devices may be commercial products and
mstalled at any position.
[0073]

Moreover, it is preferable that a pressure meter (not shown) is also provided. The
pressure meter measures the pressure inside the container and may be used for adjusting the
pressure in the container 2,

[0074]

The pressure controlling device is a device for adjusting the pressure inside the
container 2 at a predetermined level. The device 10 shown in Fig. 2 includes a high pressure
gas tank 1, a gas intake tube 3 that connects the tank 1 and the container 2, a first valve 4 that
1s provided at the gas injection tube 3, tank 1 or container 2 and adjusts an amount of gas to

be provided inside the container, a gas exhaust tube 5 that exhausts the gas inside the
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be replaced by a pressure applying nmeans, such as an air conpressing
punp or a conpressor. In addition, a pressure check valve (not

shown) that prevents the pressure inside the container from
back-fl owi ng towards the tank due to an increase of the pressure
caused by with the increase in internal tenperature, nmaybe provi ded

at the 9%§ntbﬁhlef3§ta'n8@ stew% v%we'\éoﬂh@pm ¥ Bfovidkd A ARl oh Y Qtdr%g s SlATR%be’s and
may be preferab I’y provided around the container 2. The Heat

i nsul at i Aguet dranount ﬁﬁgﬂﬁ'ﬂ&fﬂ‘rﬁsc@??éﬂql énperature of the container 7 and
preventsggyg rate of the biochenical reaction by the mcrobe on the
organic waste in the container in the first reaction stage and the
rate of cheni cabe higheressweicas tankd mathmaitank sdth compsesaembaif.r orhesitsiiiahg 4
down. [ QR sbssarvdies IBQy BblG '8061@?}@5 hﬁﬂuélfﬁ&ﬁl%ﬂéd davié cendQevelgeRUSE

a seal abl e cont ai ner and pressure controlling device are included,
by pl aci RE %@WM&W@WA@J&X @nitwllﬁqlm walye ddvenkased an a datajfrmg therressune aster.
oxygen i By@cﬁﬁlhféw éonh@llfh%’iﬁé Pﬁ%ﬁlré"'ﬁﬁﬂe Lo RaiREIB M LreWBRIntofitRe J)I?Iiﬁlc QMbte can
and in ch, the_biochenical reaction by mcrobe is difficult to
occur, ahaS%pyaﬁﬁbynﬁb the predeternmined pressure after sealing the
contalnegmmgwe oxygen can be forcedly supplied inside the organic
waste. As a res t he bi ochem cal reaction by the m_crobial

degr adati on t aEE% regetipnereataeRiclevicr d 0% @h?ﬁaeﬂ%%ﬁtée reggon Heatpghislsyice dgy

and dryi ﬂﬁs ﬁfveﬁﬂitﬁl AR IMRSE 1©.thd &FucXANBHE sh&ADirBe fi@6afe! ahatddt1 may
Because g ure to be controlled |§anot particularly high, it is

not nece E y&?éesé‘ﬁfeéi??;'é’ﬁhﬁ Pe5r ¥&8 aF &t X5 APIRPTETNE AP & B FRNDEERROT.
reacti onig ﬁdﬁiﬁ(ﬁﬁ% ﬁtpréi@M‘eQﬁedkfvaﬂ‘m @ ot $HOVENtHaOPredatts ﬁ(éhjr@éé@lehhﬁde the container
above- d| s$ gd&?actlon nethod for ﬂe or n|c

STy AR B o o0 R AN R B TS24 e PHSSIE STasFa DY b

a net hOdIrfcmﬁiSelﬁi mg:rﬁdh&tﬂf;ﬁﬁétu&nﬁfag)betphﬁ/ﬁdddﬁdt ez itijb&idartubeB. pljlelo?a‘ov?]r a
generat i 1ea e r.eacti. tre nt met thjs
Irventi o asiod endser 7%y B mstr iy Dop e hiR BE RO ¢ Te teal
accor di ngstlatihpickanber §nhaiotainsshatempictande bﬁthelmnmmer &and phaahts $1m11ateeqf the
the hgat ogﬁg cgltreactll%%(nh gﬁf OGQPPﬁeqot e 32%%?{? V\%r&e actrhlg ggn’%%tnﬁlgmttpe F hSt reaction

reaction {rea ment

second astpg@ andothe trdte of chendndlireavtion rforhhmecgeah emati@dsthye ﬁmnfshwnngn dowhe
reactiong ?tnent met hod for the organic waste according to the

third as ect of this invention. [0079] This nethod for utilizing the
heat energy uséscariaghieatchgemsioatiedtnmnt titvdce Hshiccaise asealattle omtohertdnd a
organic

Tonaxi de Tt 1S P AUBERT e RIS, G AL e AR MR vas
degr ees, inipndichcthe seygehds dltffém@btpalemteatq whein&me:a%nq wage fii lgfient, and in which
tenper at H{e%locﬁl%ﬁf?éaqjiél&hngrpb Hﬁcrﬁﬁ@gqﬁfﬁ{%ﬁ@% QU %B@ggaﬁﬁg%{ée[he ?ﬁ@@t@gmned

reaction treatnent or the third reactidn tr _
pressure after sealing the container, the oxygen can be forcedly supplied inside the organic

waste. As a result, the biochemical reaction by the microbial degradation takes place inside
the organic waste, and the composting and drying of the organic waste, for example, can be
accelerated. Because the pressure to be controlled is not particularly high, it is not necessary
to use an expensive pressure container. Therefore, the reaction treatment device of this
invention can achieve the above-discussed reaction treatment method for the organic waste
simply and at low cost.

[0078]
(Method for using heat energy)
Next, a method for using the heat energy that utilized the principle of generating heat

at the time of the reaction treatment method of this invention is discussed. The method for
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[0080] As a detailed nmethod for utilizing the heat energy, a nethod

t hat exchanges the heat of water vapor generated after disposing
organic waste in the container, as a heat source, may be used. In
this case, a heat exchanger nmay be used. The heat exchanger may be
provided directly or via a pipe to the container such that a high

t enper at YplEghageneiey apenrdiog e tds inventiontihe nptintdaonesing ad aped\soded, the heat
externall i -5t ¢ rce.: Lo .

At o nat Bt 8 ph o T bR At P o AR o Bl Etriol Neent method for the
ai r, theovgnervasiegseerdigeierthe sagord aspectrod dus Frountiereat heatigesfrated hani ¢

waste in [ : : Q0 :
Bocause PE CRae Eapbion eSa e LR e bt F e AE he ndRr
to or | e§kthiniamentipy. days for the tenperature of the organic waste to
rai se itsgpgmepperature to 100C or 200C, for exanple, in the case when
t he heat generated fromthe chem cal reaction is to be used as a

heat source, aThimatinddonuiliang dre hepteenergaoiseothetheetgenemted devthe demical

shown i nidztHen &f MBYrdfic, v%sﬂ%ﬂi’@f%la@e@%nﬁgefgé ?%Efehfﬁfeéﬁggé{ IR rsevhGRide

may be operated as the introduction perio _ ganic waste 1s
sequent i & 3 {PmpsTatye gqua & pigreateidam dgtpredetgrmdnaddestass.odtiel eavee dley

used. [ Q@@RlatiRro Siéedhséltd 4 hiétﬁ&i t&ﬂp%liafuré, SoRr&hg 16 el trﬁ%‘%%{’ \égaBQ bf the

that was cool ed down by a heat exchanger is circulated |

react i onStPBA{GRERN Eenvmantiaethad ar e flyrdisagiiandreatipenionathask e, By doi ng
so, carbpyyggati on of the organic waste can be suppressed, and the
organi c waste gan b ont i %ousl, y.used for arelatively long tine as
a heat resourc ?aéitéﬁfff%@thog piou]lizing the heat cpgrgyamphgd diat pedepgssiihe heat
tr e?t menbf @ﬁtegh@o@'g&%ﬂat@d fﬁ\ﬂé{cﬁsp@@i;ﬁ@ lofdan et ‘.]E/Qsté 1 Be comyiaBt thFlé%ag sc])urce, may
expl ai ned in detajl referri 0 specifi riments. )
(Exper i ng?\t‘sef) i&thé&%‘?aiaﬁi?ﬁi oxghihger mayPFoed oottsat ea@ltﬂ%ew@aygﬁag}w%d
sl i ght | ydhégly qprvesspipe to A coftairiplcl thak lﬁgetehq)%t-atm@w%gtiﬁnﬁlwaﬁ@éa&}m
of mlk OM/o@taLne fronha fa%ﬂ1of bﬁglAgricultural t. of

Ut sunoni %5 SORIXTEF 879 proyiisd GRistraf Y 28 pbishdEPERE-SWa hsONgSi t s wat er
content [X8lp at approxinmately 50-60%w. b. and being the organic

teis left t 30C f at 5 h ._For, th t
dovi ce, a o 1 ghiT A Ty BELBRETALERE O el S ot e £ bt
f or m si nvapar gtreratbe afierecstiionmtrebmndat gf organis wasedn ti220gtaiier,cas adrept ®urce for

(wat er C%&ﬁﬂfgta}rg@ﬁti. o 51.6w.b.%9 is placed in a 1-litter reactor.

After closing e exhaust opening of the reactor,
[0082]

Because it takes approximately equal to or more than 3 days and equal to or less than
14 days for the temperature of the organic waste to raise its temperature to 100°C or 200°C,
for example, in the case when the heat generated from the chemical reaction is to be used as a
heat source, a multiple number of the reaction treatment devices shown in Fig. 2 may be
provided, and the reaction treatment devices may be operated as the introduction period for
the organic waste is sequentially shifted, so that the heat source can be continuously used.
[0083]

For such utilization, it is preferable that the vapor that was cooled down by a heat
exchanger is circulated into the reaction treatment container again to recycle the moisture.
By doing so, carbonization of the organic waste can be suppressed, and the organic waste can
be continuously used for a relatively long time as a heat resource.

Examples
[0084]
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air is fed into the reactor fromthe air tank to naintain the
pressure in the reactor at 1MPa. The test was conpl eted when the
tenperature reached to approximtely 110C to 120C in consideration

of the characteristics of the test device used. [0086] The gas during
the reaction of Experinent 1 was anal yzed. Concentration of the gas
during the reagflp j ARt

Japan). For the Sﬁe"\ﬁ&fﬂ@ﬁ??h&g}n ggégﬁg%lﬁro gg‘%toggén%%%teg V\%to this

col | ect edvgntion & exp &ilteﬂélfl defak by s¢fewimgito spasiiee @m@llmmfasured For the
pressurelﬁﬁg reaction, the gas was directly neasured fromthe exhaust
openi ng % ?ﬁtor The gas subject to the anal ysis was oxygen,
car bon arbon di oxi de and ammoni um [0087] (Experinent 2)
As Experi rrent AS Expemaenti lon re¢agtion Watswwa&ﬁmmedluualmlarslightl;o]nighbmssure As
pressure, ri

For the feaiPietRe S MLEetB-{ A0 SRR obluetasH| TRy of A8 it
Exper i me®eptt of Emomﬂyatlﬁ@lvgmpwgs (sedtie thegosttaint adjeting its weider @(Mlﬂanp/ﬁatlo at
was pl aced. .n: = lzht t 6

AT nwas Qﬁflbﬁn?atély SR @Vwﬁ?aglﬁd\ b%kﬁtﬁ%pgl{g%(lg%n% 1513% oult ﬁb §<1%1 approxzmately
t enper at b &ows. aPpibsteshdeitise, askghily hlngﬁTeSfame aaactlorrﬂeazk@ kmpmglars@ruaﬂuohl
an air exhaHihiePRhe 0 OholAS t r

react or under 1 norna?n fgssuPE%§ H?g“%e §2§%8P§§m%g?@ﬁﬁ&W%@&@I%ﬁo

t he tenpét-&wir %:) lsrléwﬁé@ atldittep pragsor nad BeyclosioCtheexhasOopaning of the reactor,
consi der @ﬁ‘h@ﬁd%to%ﬁ@eﬁ&@f ﬁ'&ﬁ-n%é ﬁ% L0k t@{nahﬂ ttﬁé;igressq?ev'fqtﬁe H:ﬁ@t Lat Thpa.
gas anal SIS simlar to that perforned dg

per f or nedhe fast Eapermpienad “:hen E@d@@pmamwpl@e ﬂapmemaaclurléow@n@@§§r in
22 Fig. orlstdefathaith SHQMCRBist QIR RviRaRaes in Experiment 1
(sllghtlé]g gh pressure reaction test) and Experinment 2

(pressur 0885 reaction test). In Fig. 3, synbol A indicates the

slightly high Pressuuging SRClch@bnt? 3y aﬁmgmﬂeﬁzhmm yzdd. S&&H&htrﬁlon of the
i ndi cates t essurel ess reaction npost i ng§+ seal i ng the

react or) g?&f‘f‘j}%éﬁ‘? W@?HOIQW&S&HWSEW%P%@ gaﬁ rﬁ’ﬁ?e&‘é’t A8TEG: ?ﬂiDa%)f tFofrheat

zé)p()pr oxi Wﬁ%@%ly h&Gor e@sﬁlrel/\ﬂ&haibnt e gﬁ@%!‘, esllenesl widiah editlef gﬁﬁ%&ﬂ%&ﬂtﬁﬁbag'aﬂd
peri men sl i ressure reaction test _of

Exper i rreﬂ’teasiue‘{ heFtQE 3 %Pl?b%s I?ﬂﬂi&?f@é%wswmiélﬁp Y PeaTe e thsetharst

70C to ne;afnn@cpﬂtb@(lmﬁoel yT104as 3iig}edthe thel AMATYSRSEE 0x§¥Q08BbA Aonyxiden

addition,_j surel ess reaction test of Experinent 2, the

t enper at T S iﬁlﬁé’rdg amln?%é‘ﬁ?l y from approxi mately 75C, at which the
react or (WHS7tl osed, until the test was ended. In both cases, the
t enper at gr@efigRghed approximately 120C, which is not possi bI e wth

Llhghconventl Onﬁ' Egperlnller:}rcﬂz Q/Pgagt?gnet%st “\é\gstpré:rt%m% tajner that resist

under a normal pressure. %“he same
sample as the one used in Experiment 1 was used for the test. The test device was so the
same was the one used in Experiment 1. 250g of the sample (water content ratio:
61.0w.b.%) was placed in a 1-litter reactor. ~ Approximately 0.6L-min"-kg-vin™ of air was
flown in the reactor.  After reaching a composting temperature at approximately around
70°C, an air intake opening and an air exhaust opening of the reactor were closed to seal the
reactor under a normal pressure. This test was also terminated when the temperature
reached to approximately 110°C to 120°C in consideration of the characteristics of the test
device used. The gas analysis similar to that performed in Experiment 1 was also performed
in Experiment 2.

[0088]
(Result of temperature changes)
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tenperature, it was confirned that the tenperature reached 200C in
bot h cases, although the nunber of days needed to reach the
tenperature was different. [0089] (Result of rate for generating
heat) In Experinents 1 and 2, the obtained heat profiles were

anal yzed to calculate the rate for generating the heat. Fig. 4 shows

the resul't of Fhe3cah eubRth@Hng Itéinﬁlﬁule%haﬁgfé@@Exfeuﬂlaﬁ'lgﬁﬁﬁﬁlgtlﬁ@l

slightly high pressure reaction test of erinent 1, an

i ndi cat eBTHEe IT?FE%FPP@I&%‘%EXP%%‘W8r§P’(eé%’ﬁ‘§6%§th%?@‘0ﬂ tesBal ﬁrhﬁlgt hesymbol A

react or) ifficsnBe INENY hdsh ProssBRL Ba&RBe6st of Eﬁﬁéiﬁn&ft 1t §entRdeBtindicates the
gener at i n%ﬁr ate were obser ved at approxi mately 40C and azppr oxXi mat eI y

60C bet wBERISUTRIESHERGHON (UpRRSHAE ffrssaltrkg taﬁbﬁaas@i)@eﬁ%qpynme@

under st Oﬂﬁilca@@rat@uﬁt'df tidee dt RppBLRMiell 95 ° @Gk khiidh 188 1@)25’[0%\)@8 E&W@ﬁlﬂﬁﬁmg)

m cr obe anﬂ Errpg_htgt E{@ﬁ H1cro e that are ob %é i n_the nonnal

conpost i Hy=* &%% ol Prestur s eagtigieste Bﬁﬂ%%tﬁafl’éltw}?@féﬂm

Ih S 3' gPﬁrnct@sécFﬁnerangsm %pﬁéj}ﬁrﬂa&ﬁiﬁ‘?@@td&ﬁ app[r&@&@ielm mdqhaﬁﬁmeased
an e reac SS|

roxi mately 70C i's not t he
convent i &HA" Etbfﬂg'os?ri‘ ﬁ%je t“éfﬁg“i SFSpyriess WPthOél tg#hiof %ép‘?}”?‘ﬁﬁtz Ehﬁéempelat“re
reacti onmmSecams@dybmm;gmbmatelﬁm thivichithe RaEbr heclSded gt hd1eah
pressure_reac on t ?1 and essurel gsg reacti o %ytiffi two, ki nds
of reacti"dh§” E%t é?%?ﬁ’et Hatﬁlﬁ redrhed ARpexiget {rp &thaghy s got
That :S pa‘smlsmﬂmhe dfbnﬁblgionél pdstigg.e Mb?ao&h@wﬁ@@cddnfaﬁhd@ﬂia\t\l&gmsimﬁgh
normal t erature t i mat e A n
reacti on?e’t'rggD a‘tlrgk’gév %F%@l@ag&é?geptﬁwé’%aﬁ% &4y %‘8@@@%@8‘% 8€s; Ehough the

react i onnumbghssleysnécded tomehartht cngerpostwagliffdeat. r esul t of anal yzi ng

t he or gamo% ﬁﬁgr ading by mcrobe, it is understood as a bi ochem cal
reaction ich a nmetabolic heat is generated to increase the

t enper at @@Ult@r%t%@lcgﬁﬁeéﬁtm?a]ﬁ‘ét the reaction in phase B is not

observed in ZSIdEeq)emmeﬂtalﬂmalthemhmﬁed lhemgprdfﬂesl\ﬁelﬂﬁﬁlﬁyﬁdd(mdalbﬁﬂate thBeate

d h I . I f
pePonct Sl ERRIE Ble %S PSR g S et BrSida &
t enper at mdasatwthh gehtlg hrgtmmsaﬂeneamonmest h&Exsdringdut [| yandi Sghlbbbﬁﬁﬁdlmtes the
oot Do PERSEL IR badion (TRAUANE L 4o ldehe [P D UTERESTENL. lnbBEyspses.

reaction: OXygen was C VI
r educi ngpt’edke of dericeganataiiog rapé Wmfyaglsﬂwadl dt zippa:ai)ﬂmmel‘ggfl(l"ﬁ?&md approximately

concent r@édq)ﬂ t%‘EF 9189118%%#;' gtu o atpglr%xnﬁg SfREUr %Plgs%aare understood

apprOX|nate the conce |on n and e concen
of car b@mtamlms the eaksfor tﬂ¢tmfe¢$ tatmtdhf@mamlb avetobe Balhkightempdratues

appr oxi mp&bye B9Gre toB?ervééﬂggﬁ%ﬁ&ﬁ{aﬁ On }ggs d;ﬁé y gggggffﬁ T 8858dobRD gct}\h@ up to

concentration of carbon e I ncrea
approximately 70°C is higher in the pressureless reaction test,

[0090]

On the other hand, the reaction above approximately 70°C is not possible in the
conventional composting, and therefore, it is unlikely that the reaction was caused by microbe.
From this, in both the slightly high pressure reaction test and the pressureless reaction test,
two kinds of reactions are accelerated based on the increase of temperature. That is, as
shown in Fig. 4, there are the reaction between the normal temperature to hear approximately
70°C (phase A) and the reaction that takes place above approximately 70°C (phase B). The
reaction in phase A is similar to composting.  As a result of analyzing the organic degrading
by microbe, it is understood as a biochemical reaction in which a metabolic heat is generated

to increase the temperature.  On the other hand, the reaction in phase B is not observed in
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In contrast, concentration of the carbon nonoxi de increased by tine.
The increase of the carbon nonoxi de was renmarkabl e at the
tenperature equal to or greater than approximtely 80C. Decrease of
concentration of the oxygen at the tenperature equal to or greater
than approximately 90C is presuned to originate fromthe consunption
of OXygenhd)cyonvExﬁtﬁ)nlaE@ﬁﬁpd@ﬁan 1@a:.rdmelstdaatthét@ma@nﬁ)eﬁuﬁ@mnh@feéﬁgWya
excreta) % f( ﬁ (C+ 02 CO2 + 94.1kcal, C+ 1/202 =

26. 4kcal *hemigg! g %t‘qneactl on of carbon nmonoxide and oxygen (CO +
1/202 = Quw1t 67.6kcal). Simlarly, it is presuned that the
concentqubﬁ:b élaacgg Q)‘i’@ixgghrﬂéﬁtq@f i ncreased by the above-di scussed

reactions ecause’t he above reaction is an exothermc
reaction, it i § i P 4% f AN ShAW NG IsBangsh B ieansraduehaideens sonGengRARES 1B thes

ori gi nat ed Htmﬁgleeéabn&ftewm%%bﬁtaﬂ mezédleﬁa afth%@%&amnﬁl%@éﬂé& o@fhe

gasanaly5|s|nExer|rrent2 ﬁ is a show ng_changes of
t enper at GrSIGRPXYED FheERYRSY PY) 16@6?1“%"@%@10% %@Véeq‘-'@%t ®n test

of Exper icoRgdhtrationShxlygén 4 ﬁlﬁ@aﬁﬂlg @R ich¥cdhit@hoPs Ratnalif:8a&t | Phihet he
concent ratl on of oxygen decreased, and the concentration of carbon

di oxi de [‘FRPEYLEEfea] ?ﬁ%%lataéqlw%ﬁ 81¢ COBRFRTNERBREXYEEN erbthesqpesngitional

a result c@tfbom:lﬁfxﬁlw tﬁdnsﬁi@hbd/httth@ﬁme lb'@é’l/eVﬁroweb& Eme@bﬁ%ﬁﬁﬁﬁel&%‘?@'tﬁ@
test, air_was |nt0 he re Unt|| t he tf nper a reach

appr oxi maf’%ﬁeg}“ ol e ety eRs Hhs aneqtwiiin Of i diexids iRsasres naI
conpost i fign92i eactl on, the concentratl on of oxygen that once decreased

i ncreased agai and the cent.rati ogn of carbon di oxide, als
docr eased. T DR ChgeEEE S5 catprine NG BeRp R by dirtor Ehtripgease
monoxi de of thepathon madrekidekGasoOmpika bl acafebaﬁpmee(ecﬁ@ wag grexdrabai ed

ith th ti t di cat ed
oAb RhTRG e TBRR i B RE - dipatidhe Pk RS BT ar g o
70C or ggesatee IthanZl@p{c&ﬁ)ﬁaﬂt]:lyF%]"ChhmemrﬁﬂBMrcﬁigﬁ:%e fremché (‘Iinsuﬂnbﬁoﬂaﬂbmgﬂh by
tenper at e%e?cﬁloh%? cgr%H{?ﬂiae%r%g tlgéo (ri d(ct %a]v eXC quparn )éugg?etn §f-

this poin Oopéni ng
the reacPédkods@ +dI/2)@;eﬁ co ﬁriédlﬂcaal}glayd tl’mmeeca:fcme:rf caﬂbhn nmnxﬁntandbxpgendﬂo

oxygen qlel(;j@?tas &9, r@@-} c¥.1l)t 0 Sgi{%zﬂ'[yo t%% ﬁwsm&f ﬁlw{ the %01%%5&%&4%& da

of the gas de ecti’n resurne
concent r dioxils ingreass lbm ﬁihfd@hﬁb‘(fﬁdl@wﬁ@d egsbonsgdudn adﬂmm betrist el above 1eact10n

reaction 1§dnr@x|o?rfe 1%5@?011 dy dé eﬂ}gsutﬂna% tgélt' tgg{eé?ﬁemtﬂ% i &RE W glﬁsg }%Cl on.

I n contrast, carb nmonoxi started rapi I ncreasi ng

seal i ng Pﬁémﬁ‘@ﬁéltoﬁr C@h@fﬁ%@ﬁmlt@cnmppm at approxi mately 100C.
However, gtgspi te the concentration of oxygen falling bel ow the
detectio limt at appra teI C to approximately 100C, the
concentr ?SBWQ%_g?S %P’E‘bgﬁ glggqand carbon di oxi de becane _
consi der abl y hFight isgiaph éhmnﬁohalmmf(ﬁed@emﬂd‘e apd girorondérditide duonpehe

gener at edresQxy BaBidSeRETIEPefifett 210 Wil £ARD MRl neAH HR%u QXLAS: the
concentration of oxygen decreased, and the concentration of carbon dioxide increased
immediately after commencement of the reaction, as a result of microbial activities.
However, in the pressure reaction test, air was flown into the reactor until the temperature
reached approximately 75°C. Because this is no different from the conventional composting
reaction, the concentration of oxygen that once decreased increased again, and the
concentration of carbon dioxide also decreased. In contrast, with respect to the
concentration of carbon monoxide, approximately 10-50ppm of carbon monoxide was
exhausted even with the normal composting reaction. Further, ammonium indicated a high

exhaust concentration at the temperature being approximately 70°C or greater.
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However, because the concentration of oxygen is extrenely low, it is
presuned that the oxygen is provided fromthe conponent of organic
waste, although it has not been proven. [0095] Regarding the
mechani sm of tenperature increase during the pressurel ess reaction,
simlar to the slightly high pressure reaction, it is presuned that
the tenpepgqgre increased due to a biochem cal reaction by m crobe
in phase A between the normal tenperature and approximately 70C and
the high tenpeFak@F@I@ﬁleélééﬁ isectigp e mardnamycmpaaies sihe exnprstismyphase

120C t
1/ 202was Agoﬁaﬁlﬂ%ﬁgﬁi ca andrp%al‘;1 th]@'/rb oft tge %Csz%take %k%%% %b%ggol\alxél rguSTl t
was conf PPFRIBE Phifie reaqior weahiplarask url@meﬁl@ﬁeéa&@seaﬂ@r e OREPUTASDY OhPgen

t enper at de@es0d 241941938 69f orl18R, RKIcRtENEQeQfon TRERSTTY SeasiRVRURE tubl‘:'ndﬁﬁsed
the pressurel ess reaction, the tenperature increase | n phase B

li near, ARdBHEISPETRYBICA tht hepoacendmtioneherthen daxidatncreased desiodhe chemical

ex ponent t@bhcyn SRR toAPRY AInFARE4NEA0) Gi oM drBsshRGesdiio@Nt Y cdHu@B, carbon
pressure, Therefore, it is presumed that the pressure contributes to

the expol¥MPFWF stared eapidly &?Cr?%@gtaéﬁ%%ﬁaélflw@ lawénawpfrx gaceRia BIPrrnGE.

[0096] Gfpirudimaedly ebfiect %@Ne&@rdé%ter{ﬁ@@éﬂc@ﬂrd!ﬁﬁ% oﬁ?@&lefa%ﬁ%'eg)w the! S
a graph aho&mnglmlesults of chag(%es in the tenperature in the

reacti on9ctf Rt By Ematehy L GRPTASHBFE OB Jfhe eqnoenEatiapast sashon
in phasenﬁnbslderan@unamedmbwetuﬂam@m&lefmmhlgh CaF&Qne Hﬁﬂ@% hﬁwﬂoxﬁi@@nd

tenperatu u crease fi n e r.eac W t h

ai ?pand 8%’(5%‘6?3 ﬁﬁj%c;% geneAzlthcgyoxng?q ’isﬁlg %Héog&d witfyca ‘?‘b@}nC P’H in
t he reacHowevanbedaosecited b@lndeﬁmﬁdﬂ@ftdiggérﬂa@k@émély QoW dpRIeeduiRi ehat 1G0C
to approxj conf erature

i ncreas eax)%hg% fﬁtngiCﬁ&o% 69@?%‘?"& ge ’@agllcl er g‘t}}ﬂué Ithas Do pegn proven.
with onl j009Ae air and carbon nonoxi de. OF course, as a reference, the
slightly high ctlon or Ime th ly the air nd
the tenperat ur gégﬁ%ﬂéﬁ?e me% Y 0 Rﬁ@é‘?e mc%?ia'fevaur%%%élteﬁﬁﬁelfeﬁééflcgg?’
by mi xi ngintilaetathe shgidly'igals pa:fs&uezu: 1etah1eor5 liti ig ptesymbd thiat Prceaaperaturemciched
using co ncr sed

concant r St Bl Spd At taRlion bl AebBEREHBLE A B E TRER u] EPutelige ana
decr ease@ppipamatdie 76¥haehthe igharmpéraoae baoreding appibdhiendtaly §Gt@to t o or

| ess tha r nc

car bon r{g%ﬁm ?lgéhwwgp(?& t¥%%}1 %Igl;ﬁtgl %ﬁ%c{herrper at’ur gfbt *3%@]@3?? 1720
cont r ast T GhH24etkeals endbEOpie 26k mi G192 t168.6kealct Momeaysi, Agwesheonfimedithdt the
carbon mﬂ%ka‘{iﬁe ifidrBedto a‘ﬁ%ﬂeﬁﬁgﬁﬂ{ g erzl’tﬁ't% r délﬁ‘?l@?i(ﬁ L ﬁ)&}?t%}?c%rcﬁt ure

was not observed under the nornma ressure an
pr essur ePreswEs- efbpwevertunder the @Qﬁ%@lesmﬁct@ne@ﬁﬁ@mﬁaﬁtﬁﬂmle@$e in phase B was

t egper a'lf)liﬁfféz ia%d rtl%lﬂéhﬁ)%ﬁtdt@ aRd H8% gbRerhtir faf RobthRd LRGN ARIPHokhe air
and car gp%r(gpggl%%gly 90°C with the slightly high pressure. Therefore, it is presumed that the
pressure contributes to the exponential increase of the temperature above approximately
90°C.
[0096]
(Study of effects by carbon monoxide under phase B)

Fig. 7 is a graph showing results of changes in the temperature in the gas reaction
test with oxygen and carbon monoxide only. If the reaction in phase B is originated by the
gases mainly carbon monoxide, the temperature should increase by filling an empty reactor
with only air and carbon monoxide.  After filling the air and carbon monoxide in the reactor
and forcedly heating the reactor from approximately 60°C to approximately 80°C, it was

confirmed that the temperature increased under the normal pressure and slightly high pressure



Fromthese, it was proven that the reaction in phase B is a gaseous
chem cal reaction, and that the carbon nonoxi de involves with the
reaction. In addition, it becane apparent that mninmmtenperature
and concentration of carbon nonoxide are needed to initiate the
reaction. [0098] (Slightly high pressure reaction of dry-type

bi omass) vﬁtlgonlgtheailaargirmﬂ?mnsh«nmm@ c drgese,ian atrefepscatthe dightighigh pressure
perform n cﬁpﬁa’ W%L Eg%m%d %hoggreesaslru h§d {he%&}%}!&qg maéé%ep ﬂ%ﬁ:‘gn@q (il-fowever

cow excre Foxi mat e SRR appr oxi
i nitiati aget ¢wd5¢tlrghh¢ Spshb)gthpngﬁﬁwnemdégm dften tHerabllghﬂﬁ)ﬁ‘j,ghtph@sure reaction

t enper at C ratio.is 0%w h

Ther of or S bREAERETNEE dR i BuithEr I SHEL o Chb Pl Gp e
does not mqwmidves W&plpnt, het thaseupesatnealeticasediwheanlths eorBent@itionod cartbomer
hand, in I t 0 LO:. D9

wni ch t nd DErERIFoRy B GSIRRCRbIE. o SIEN R p Spinfid e Binbaeeor
pressureCaﬁhemm@ﬁmmedmnwwdheIetnpﬁaturconm dered that the

car bon mlﬁdj[?zyg,l]de needed for the tenperature increase reaction was not
sufficiently exhausted under normal pressure. Therefore, it was
presuned t hat {rheontiasisButhe cadead paromfiigtdie reactioamsimgttheaic ardoembon monoxide

monoxi de 9’[ 9?00 &H lﬂlﬁ@%gtl eafsé Bf@e giaﬁﬁ'ErWag n%&l%@m)eﬁ un&é}?he I%Ol‘l'ﬂal

substrate 0099 reover, e Increase I n tenperature was con
al so whemrasgiae pid slightly lmﬁmprémtw el hiersfore hie issirpgpmddythati aytertpingwsngof

reaction télﬁﬁérathl% i$ ?équﬁ%d ﬁ?&de §{e1thé Gt HEEAE Qir anB chBOR BIAbKIIE.

1!'{‘8‘44%‘(
was not confirned when the lg pressure reaction test was
i ni tiat edrom thege.50was Hfﬁé?l‘e‘ﬁ]é? @e redq oxémha@%lB i$ @ gesepvhchippied) scaghien, and that

mai nly ofhLArRAMmARRNd 19%1'\/@5 wﬂﬁa&qezﬁu'oﬁ Cﬁﬁﬁld%%ne% Heealh@aﬁﬂa?én?ﬂﬁ&
| east 55C or greater. 26 [0100] Fig. 9 1s a graph’'sh owng changes in

t enper at GPBMFYHR f%egthgrﬁlflyomegﬁatm@%fﬁﬁ@n AREiJeoie neqdsg taintials the
bi omass (aeeeh.chi ps, brown rice) excluding cow excreta. Wen

perform ?‘?Q?ﬁge slightly high pressure reaction from approxi mately
70C, the erature increased both with the wood chi ps and brown

ri ce. ThiSlighg mﬁgﬁﬁagsufmaétmmd@ b@@ﬂasb}a increased if an organi c
matter (i ncI ud §Cl‘r% aﬁ ener af es carbon nonoxi de exi st.s.

Suppl ement s t hk WiNg SE11E6h T HMBRELES Bhep gpraTps fe e lighly high
t enper at preesuaq mlcuémam h@ﬂtﬁfgt @ied dohadkchlio @p{ﬂ;dlﬁlatehoso%ﬁodppr@gillg@%vy
cxereta, IO, Cogradall Rl sorasni miter oh oase, B Tabe T
after thergaskeows wieachd @ater noxpélasmcas OPdw.phaSReBfort iewdMMonditined that the
before arx!.%te?]:: z?tentttgte fo bF %%Eﬁlg Hoes 1%t involve with the gaseous reaction in phase B. On the
other hand, in the case of a reference (water content ratio: 69.5%w.b.) for which the slightly
high pressure reaction was initiated under normal pressure, the temperature decreased. It is
considered that the carbon monoxide needed for the temperature increase reaction was not
sufficiently exhausted under normal pressure. Therefore, it was presumed that the pressure
has an effect to cause the carbon monoxide to be easily generated from the sample which is
the substrate.
[0099]

Moreover, the increase in temperature was confirmed also when the initial
temperature for the slightly high pressure reaction test is set at 55°C. However, the increase
in temperature was not confirmed when the slightly high pressure reaction test was initiated
from 50°C. Therefore, the chemical reaction by the gas mainly of carbon monoxide in

phase B is considered to initiate at least 55°C or greater.
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not change. Therefore, degradation of organic matter cannot be

expected. It is understood that the degradation of organic matter in
the slightly high pressure reaction that starts from the room

tenperature and the pressureless reaction is mainly resulted fromthe
m crobi al degradation in phase A. [0102] [Table 1] Table 1 Changes
O A VM Rat(0p Before And After The Reaction VMratio before VMratio
after the reactign, %the, reaction, % . cow excreta %v. b.. starting
from 55 C 86, 57500 8 Pl SbPERE b i cEPERIRGS HEslier Bebalghus o
COw excr etatidn bsibvdhy-type didnasg (Womihehfk, Biod6 e ex@udinguowxreeiaa 6Bhdn

%w. b. startdng from,.7 85.3 83.9 od chips Q.2 9 tartin

from 70 Eegy ek iRERIER R aresstaaea iR Bt witBp Hiiisly 31, s ey
99.5 br awneasid both Wwith tHevwwod ships tind grofwmatiee? 0 TRi9Bedhs Mat 4he tepORfurEcarbe
t he resul in Figs,.3-9 T 1, the faollow ng.statenments
can be- BB W el chthe fOfha LR denelel chBon AR R fO0
(conf i r meeppigmends thapthe@asevas elaytiGOD@GhasaB staets gen engleexiure rqbaittd ot freater
slightly hi ghopre ction and . _pressurel ess reaction

(conpost itﬁr%gjﬁ Qgésgﬁ@g{ %e%%?ld?% (?ovﬁ?xcf‘:ét?‘ The tenperature increased by

the fol | Wy two types of reactions in both the slightly high

pressur e (De@eddtdn cABELRIEHSH ¢ fiEReBgact i on. [0104] Reaction 1 (phase

A t , tely, /00 . a hiochem cal . t] i
i ch et abol 1 LT EnPEPLEERR R ¥ AR iy Barlt PGHECR SRy oD SRl e e
m cr obe; theagadedRe acAction irPpl{aet Bs e liBphdse @ytlapyMovat it ke/andder theheaction does

follow n S 1.ORS 10.. i carb nonoxi de generated from

the or gan SARERHS ARAGHICRSl Quigh B 6B RPN TROGK L SR, Bl i d e
1/ 202 = €t theaBgrkaadn ¢flargardOinattanid theGdightly hapress@eR eact®R. ik Gairts from
283. 7kJ i i 1S O, i 1
it at o P e BRRE PG BASHL O BaRUASE B T RIS e micrgpia

t enper at degradajigalin phassA.gr eat er than 55C. However,

[0102]
[Table 1]
Table 1 Changes Of A VM Ratio Before And After The Reaction
VM ratio before VM ratio after
the reaction, % the reaction, %
COWw excreta 0 %w.b. starting from 55 C 86.2 85.9
COW excreta 0 %wb. starting from 70 C 85.9 86.0
cow excreta 7.1 %w.b. startingfrom 70 C 86.1 85.6
cow excreta  63.5 %w.b. starting from 70 C 85.3 83.9
wood chips 0.2 %w.b. startingfrom 70 °C 99.5 99.4
wood chips 35.7 %w.b. starting from 70 C 99.6 99.5
brown rice 112 %w.b. startingfrom 70 °C 98.0 97.4
[0103]

From the results shown in Figs. 3-9 and Table 1, the following statements can be
made.

(1) A high temperature equal to or greater than 120°C (confirmed up to
approximately 200°C) can be generated in both the slightly high pressure reaction and

pressureless reaction (composting + scaled reactor).
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when generation of heat by microbe is expected, it is nore effective
to utilize, for tenperature increase to 70C, the bi ochem cal
reaction by m crobe that produces a | arger anmount of heat. (4) The
gaseous reaction in phase B may increase the tenperature with any
substance that does not depend on a water content ratio or that has
carbon as a sulﬁélTlmttemper@ﬁl)e Barcberd hycthe fillbeving tvh ypbasiyeattivnom toth the

normal cqQ %ﬁ 10113 ﬂa‘éﬁrﬁ?ﬁ?e‘f{]kpéacg&'ls of Figures [0105]

Fig. 1is ows "a"rel ationship between the
time and Ol;QéHperature II’ISI de a cont ai ner when oxygen is forcedly

supplied insid r u i n,wh e
oxygen is di ff?{c?g{l 2 I%HAS%é%Wﬁg@% t%fﬂ%ga?ﬁeég g)él‘r?]l?azd%zg (Q Ia}sg chéﬂn‘%ﬁt
and in V\m¢a§h0blnbwhe:hmmﬂbwheémauls)g@lem}ec}ﬂvscdcgmiaape oQofehnic uhattet by una;mbe
Fig. 2 igyg structural diagramshowi ng an exanple of a reaction

treatment device for the organic waste of this invention. Fig. 3 is
a graph show ndiesttamgelphafe B:dnpe appiroxiesntdly 76(@e thierfeliewing (sscoghtdaytions in

LON PrSERYT ErbaARLAANI AL ANt PIRAT IR Ao RUGRALT el ess Teact i on

test). Fig I S W ng res genération rate
obt ai ned from é?nJaDyntgz + Pérbeal 43U BJpr of i | es from Experinents 1 and

2. Fig. 5is a erature and gas
concentration f%t'?%e Sil Lﬁ&ﬁpg%&j Es]ﬁ:{rrg reaction test of

Experi ment 1. +1é‘?-qzs‘€1 %Hﬁ@hld hdkbhanges of tenperature and
gas concentrat '(anﬁergagéi‘aﬁs 1@95@(%? 658 Isr }[?x@&mﬁ&f‘to 1§iﬁﬁte%1t1%df ABRdxide

28 Flg 7 is a graph show ng results of tenperature changes of gas
react i onegwad o gsgisefer Han YORIm andhiempsrasy R eavd X Pugreater Gan 855G Hejweysh

showi ng t.eRReEAirbich STIRAAREMI@Ebd B ex Sttt |1§’m'8fe%?fe@ﬁ@@t%%ftﬁlzé %P{ehﬁb@l ature
after heating dr| ed cow excreta to approxi matel 0C to _approxi mately

70C. Fi ginceesse to /G pr biorbgmics! reartiat b migobhtha §d‘1“‘@ﬁ adgigergAn oyt piheat.

hi gh pressure (®agkigafeoudfeadtion mgséomw%c&mqpﬂe &mpeﬁatﬁe%@lrz@l
rice), e cow_excreta. Description o ols [0106

udi n
H gh pr c Ghsaier dkcdoes Tebfiganian RO RPLEEP R e Saibtm F3ubrde 5
Gas exhaust tul® Cébcpaaemskidalks \d&charged from a normal composting reaction.

Brief Descriptions of Figures
[0105]

Fig. 1 is a graph that schematically shows a relationship between the time and
temperature inside a container when oxygen is forcedly supplied inside an organic waste in a
quagmire state, in which the oxygen is difficult to penetrate when the organic waste is left out,
and in which biochemical reactions by microbe are difficult to occur.

Fig. 2 is a structural diagram showing an example of a reaction treatment device for
the organic waste of this invention.

Fig. 3 is a graph showing changes of temperatures by Experiment 1 (slightly high
pressure reaction test) and Experiment 2 (pressureless reaction test).

Fig. 4 15 a graph showing results of heat generation rate obtained from analyzing
temperature profiles from Experiments 1 and 2.

Fig. 5 is a graph showing changes of temperature and gas concentration in the
slightly high pressure reaction test of Experiment 1.

Fig. 6 is a graph showing changes of temperature and gas concentration in the

pressureless reaction test of Experiment 2.
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7 Heat insulating chanber A Slightly high pressure reaction B
Pressurel ess reaction (conposting and sealing reactor) C Sealing
reactor (conposting) 29 Scope of Clains [Claiml1l] A nethod for
reaction treatnment of an organic waste, in which oxygen is difficult
to penetrate and in which a biochem cal reaction by mcrobe is
difficult to oFigu? isvhenpbslpring resukisofteinpetasfre cloanges efigapréastiogtest using
forcedly (BVARIsTo n i nside the organi c waste; increasing an
internal0?§ﬁgé¥ggﬁgﬁﬁg?&?%gﬁbrganic waste into which the oxygen is
suppl i ed, by t R Bisorheph skdwing tampeoainreahdngeaifon the slighglythigh pressueasedion
t enper at - : | {0 ): j papost the
organi c &ggt%gtl?@gé%&% é&?ﬂn&%@@?&&%ﬂel acti ol'lrchdgJ P 12&)3{1%%%?/ @fg'gn
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forcedly supplies the oxygen inside the organic waste, increases an
i nter nal peeRRid o i{ he organic waste into which the oxygen is
supplied, by the bsﬁ’é'g‘f%m cal reaction, and maintains the increased

t enper at I1'¥61 0 continue the biochem cal reaction and to conpost the
organi c yaste; gadrassgRaand reaction stage that causes an exothermc
reaction_by placing the organic waste after the first reaction stage
in the pfesenceo®fingkygen and carbon nonoxi de and reduces a vol ume
of the opgani coyastRtaneber carboni zes the organic waste. [Caim 3]
The net hgd for_reaction treatnent of the organic waste according to
claim2, % wher®velgé second reaction stage is performed under a
condition i n wWhCekhaudtenmer ature of the organic waste is at |east
equal to_or greater than 55C, the carbon nonoxide is originated from
the orgafii c wad¥8'4¥#¥f the first reaction stage, and concentration
of the carbon Hemmexid@gichagbétal to or greater than 50ppm [d ai m 4]
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| i vestock excreta or agricultural waste product, which entirely or

| ocal |y have water content ratio of 80%or reater, or a food waste
product, which entirely or locally have water content ratio of 40%
or greater. [Claim5] The nethod for reaction treatnment of the
organi c waste according to any one o clains 1-4, wherein forced
oxygen supply inside the organi c ve&ipe of €laisf or med by placing the
organi c waste under a slightly high pressure of air including the

oxygen or by dlrectly injecting the oxygen i nside the organi c waste.
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or gani ¢ wast e, mﬁwfamlinéﬁhﬁt lﬁéfea%séd%m@erlﬁﬁuee @é@@tﬂﬂwh@b@a emisyl i5egtiog andia
in the peespsgehcroiy@siteand carbon nonoxi de, in an environnment
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t her nonefedpces a olynerplithe opgamict waste dnskor raronizen thetraganiewestgy |
conpri si ng:

[Claim 3]

The method for reaction treatment of the organic waste according to claim 2,
wherein the second reaction stage is performed under a condition in which a temperature of
the organic waste is at least equal to or greater than 55°C, the carbon monoxide is originated
from the organic waste after the first reaction stage, and concentration of the carbon

monoxide is equal to or greater than 50ppm.

[Claim 4]

The method for disposes the organic waste according to any one of claims 1-3,
wherein the organic waste, in which the oxygen is difficult to penetrate and in which the
biochemical reaction by microbe is difficult to occur, when the organic waste is left out, is
livestock excreta or agricultural waste product, which entirely or locally have water content
ratio of 80% or reater, or a food waste product, which entirely or locally have water content
ratio 0f 40% or greater.

[Claim 5]

The method for reaction treatment of the organic waste according to any one o
claims 1-4, wherein forced oxygen supply inside the organic waste is performed by placing
the organic waste under a slightly high pressure of air including the oxygen or by directly
injecting the oxygen inside the organic waste.
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utilizing heat generated fromperform ng the second reaction stage of
the nethod for reaction treatnent of the organic waste according to
any one of clainms 2-6. [Caim12] A nethod for utilizing heat energy,
conprising: utilizing heat generated from perform ng the nmethod for

reaction treatnent of the organic waste according to claim?7 or 8.
31 [Claim 6]

The method for reaction treatment of the organic waste according to claim 5,
wherein a pressure of the slightly high pressure is greater than an atmospheric pressure and
equal to or below 15MPa.

[Claim 7]

A method for reaction treatment of an organic waste, comprising:

causing an exothermic reaction by placing the organic waste, in which the
exothermic reaction occurs by being held in the presence of

oxygen and carbon monoxide, in an environment where a temperature of the organic
waste 1s at least equal to or greater than 55°C and a concentration of the carbon monoxide is
equal to or greater than 50ppm; and

reducing a volume of the organic waste or carbonizing the organic waste.

[Claim 8]
The method for reaction treatment of the organic waste according to claim 7,
wherein the carbon monoxide is originated from the organic waste.

[Claim 9]

An apparatus for reaction treatment of an organic waste, comprising:

a sealable container into and from which the organic waste is placed and removed,
and

a pressure controlling device that controls a pressure inside the container over an
atmospheric pressure and equal to or less than 15MPa.

[Claim 10]
The apparatus for reaction treatment of the organic waste according to claim 9,
wherein the container includes a concentration meter for carbon monoxide and thermometer.

[Claim 11]

A method for utilizing heat energy, comprising:
utilizing heat generated from performing the second reaction stage of the method for reaction
treatment of the organic waste according to any one of claims 2-6.

[Claim 12}

A method for utilizing heat energy, comprising:
utilizing heat generated from performing the method for reaction treatment of the organic
waste according to claim 7 or 8.
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