Speci ficati on METHOD FOR TREATI NG ORGANI C WASTE AND METHOD OF
UTI LI ZI NG HEAT ENERGY Field of the Invention [0001] Thi s
invention relates to a nethod and an apparatus for reaction treatnent
of an organic waste. In particular, this invention relates to a

met hod and an apparatus for reaction treatnent of an organic waste to
al |l ow oxygen to be easily introduced inside the organic waste in

whi ch the oxygen is difficult to ek h%nmhen organic waste is left
out and thereby a biochem cal reaction by mcrobe is difficult, and
to achi eve conposting, volune reduction and the |ike by self-heating.
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or gani cHieisk EN&RG@Ysour ce of heat. Background art [0002] Wth
increase in recognition of recycling usage of biological resources, a
| ot of Kkinds of organic wastes have recently been conposted and

r educedFiell effhednyemtiions resource. Food wastes, such as |ivestock
excretaﬂkm@ptes) and food scraps (hereinafter these are collectively
referred to as " livestock excreta(§mastes) and the like"), which are

the |ivest ockTtexamenton igkiesds p methed and anoanpaaiyseler waction iratwenisdsn ed
and/or gesqukGed. @f #;e?rﬁcﬁléé (4 AR AR to QAR d EhppBrafhisFHALI R

state, at the tinme of —generation. For such |ivestock excrfeta (wastes)
and t hetr¢gtegnt of 98 oe2aniceweste fo allomt prgen & bheasdy ineaduesd/igaide the ¢igande y
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of the quagmre state, that the biochem cal reaction by the ordinary
ni cr obi & loglefglalaaarﬁ%lﬁnibsf ngicyope g iffiqudt, apd torachigng compestingevqlpme sedyetion
excr et aafdvas liRS by 8 Enédimg! | kertRdrehdl ihfétidhtrelhRs REa GRIVATIAIIZAS i
result, %gnventlonall% nethq? t hat reduces a %@ﬁer content ratio
in or detelirhyafing genegated by @wa%tho frairepstion freptimpat piiRR OBZaRICa 251 FersIoNEP
has beegrradapt ed. [ 0003] As one of the means to reduce the
water content ratio, there is a nethod to provide heat energy,
aeration and the like to the organic waste. However, such a nethod is
not reaBh&iidr6uskigrt 0 an i ssue of the cost. In addition, as another

nmeans, | he case of the |livestock excreta (wastes), for exanple,
loBgdy ! |
there i9%%het hod to mix agricultural by-products, such as sawdust,

rice straws, Withéndrewk irdogditon bk@cyoMnlghishdgeofiglagicsl resir&s, alfot 8f kinds
met hod reduces_the ﬂnistUéﬁyﬁontained i.n the orﬁgﬂ%c ste and, a a,
resul t , O GRIE wasti R tpoently PECTL TSI 0 THIGER BINE S7TLh BSEETBHE by o0
m cr obi whsteke guchda tlivestock-owest e (wastddp amdyfood biaps @erdiyafipr dithe i doHyctively
difficult t rogure.in so egj ons r.the cost fo rocurin he
agri cul ’iet%eg t&?s p 13%%"(1(56"??2? {Vﬁa%teég%@. tgﬁ/ﬂ)‘ﬁ“ésv‘gﬁl,c}‘ g'(/eethe &Hﬁsﬁo%eé(gret‘a
agri cul twastk) thyt-ipheduetpectedio becabpa@iaiethd/drhesoanst, ofegn Has highanoisture, or
increasg due.to the additional processing. of the agricul tural
by- pr odtieraed ks iGRE wice  te L8 RERRIsHrt P o FAT R NG oo8 iy iy
t he m xandrtbe bke, shirb aseghiffcultiosy such by that oxigeh $s leadiyestraduced arsashe i n
COSES al?vetsg%k te%rg’l!a (%&g{}tangfthet HGALTENG O g (%1%.%1%%1‘6 sEaQeo, %a]t 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



Bel ow Pat ent Docunment 1 proposes a nethod for the wastes recycling by
heating and stirring the livestock excreta (wastes) and the like in a
container to conpost the waste. However, in this nethod al so, the

wat er content ratio needs to be reduced by providing the heat energy
and the like, simlar to those discussed above, to the organic waste
having a high water content ratio, and thus, there is still an issue
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organic waste would return to the origina organyc ast .
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incurred. Disclosure of the Invention Problens Sol ved by the

| nvent i BRCEHB07] This invention is provided to resolve the
above-di scussed problens. An object of the invention is to provide a
nmet hod and an apparatus for reaction treatnent of the organic waste
t hat ef%@@f}vely achi eve the conposting, and reduction of the vol une

of , the orgamdowastddt DAviHenta ﬂigﬁkﬂpy\@hﬂh&%i BRtw stk ir€bychig by heating
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[Patent Document] Japanese Laid-Open Patent Application No. 2003-171195
[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]



“In the process of researching nethods and apparatus for effectively
reaction treatnment of the organic waste having a high water content
that all ows conposting and reusing the organic waste or treating the
organi ¢ waste by reducing the volune of the organic waste, the
inventor of this application discovered that the conposting of the
organi c waste can be realized by accelerating the biochem cal
reaction by mygg %%oﬁ@%?&qmﬁéd 817 éoiveq}iélgmelﬁsc%fsgeﬁ?rbﬁ’i%% SHRBbEL T
to the organic waste, even when {he organic waste 1s 1n the quagmre
st at e vihemvenhpyis taareideometnt and en eppapgtiuh for geackien treatswat efibe organis
i nvent of, Qi 8RPVEEEYelyMRhicl OBl ggtﬁ‘{%ﬁjﬁﬁd Rltudhs B1ERRAIEMPR% tRe organic
00C and fur 0C, which

surpnmg&lﬁ increasés to 1 ! ther to 200C, which exceeded

t he tenpefabaiies ahighiyaer Rtenstip, heagcelegpting thoymigplipbiigdation, without
degr adajry M thébrdRd AR thERbSltidiPhe A Eray ok a¥aBof!o? By Hik R\ ed
that a sim]ar_ tenperature increase occurs \A/P{en t he organi c waste
with a 3gimulterebby-emduetss suches aWdiish| aced under a specific atnmosphere.
These diggggyeri es were obtained based on the know edge of the
inventor, and the inventions relating to the below first to third
aspects are pYl8po¥eganqgtierypbject of the nventigy isite pravide ipethed of sffeqtivalyt i on
t r eat nemliZAdg thbBef@Acthed Veshen AeHOl dhddppRath§iforfrbdctibn asRafht 6f the he

i nvention to solve the above-di scussed problens is to achieve the
conpost P8RS Cesour ci ng the organic waste particularly in the
gquagmre state. The point is that a nethod for reaction treatnent of
an organi%mi%fg, in which oxygen is difficult to penetrate and in
whi ch al¥abdsm &eselyfiop Meanson by microbe is difficult to occur when
organi ciopeste is left out, conprises: forcedly supplying the oxygen

i nside the orgaﬂi c waste; increasi an i nternal tert:%era ure of the
organi ¢ wast emitht BFOGFS OhTSRECRE qds and ppnaras foseHeRL ehieae i cal
react i ocatiagit ofehddrghit RAstehavingarnegsedtet esmentakdihlows ceapdstinpand he

bi ochem cal reaction and to co st the organi c waste. 011 )
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or gani ciswisétevebasuppbediocit ergahiedvate] evanyhenudd obpanfoor ssedisyn gieppbhymirg
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poi nt i®0i®at a nmethod for reaction treatnment of an organic waste, in
whi ch oxygen 4 i i { I | ]
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internal temperature of the organic waste into which the oxygen is supplied, by the



[ 0014] In the nethod for reaction treatnent of the organic
waste according to the first and second aspects of the invention, the
organi c waste, in which the oxygen is difficult to penetrate and in
whi ch the biochem cal reaction by mcrobe is difficult to occur, when
the organic waste is left out, is livestock excreta (wastes) or
agricultural waste product, which entirely or locally have water
contenty.r f o r

et 1 ol YoSieRepioh gt R Rling fle R8T R BT et fidchemica
[ 0015] chhonandThemmpvﬁsbsmghmcmwganlc waste, in which the oxygen is
di fficulgyy 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 dedpading tavhst igvertimn, ¢éves Weoomganinwaste irdigrihe guagtmitestae in

t hat ai [ c
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occur. According to this invention ying the reaction

t r eat meWRCHEAHAH 1@ fpr@écqlﬁr@@tth@mcrg@égm%@kﬁﬁe@ £8d to 1gdugsi itscrpdyme By drying
react|q3,by m crobi al degradation is accelerated in such organic
wastes. [0016] In the nethod for reaction treatnment of the
organlc gk e according to the first and second aspects of the

i nvention, forigade@3y g8he bR ¥ atnitst Qﬁ‘th&la aﬂi’cﬂ»%ﬁt&ad@@ﬁﬁﬁg {0th®§dchrd med
by pIaC|ng t he organic mas}e under a slig Héﬂ@ﬂ%a pressure_of air

i ncl udi #¥g°¢ 96 thix w@?ﬁtl%}tow vgitherave- dﬂ%@}l@%@@ﬂﬂ Bg§e thei ekyraredpgion
or gani Candafégsall#@e/drganic waste pBRIGALSIS iR%YEIEEMEaRaRe fTRe ool Ys thidp! | ed
inside th 8 %gnlc wast e Q@ %he speci fic means, of this ﬁﬁlgntlon t he
bi oc henﬁ“&fz‘P fAFERSHGR Usotmant Phit %rgala@g‘faé@am Which axygse ig difaeult tmegetrate

[ 0018] and in which a bl@CﬁéiﬂiCﬂ&EMﬂnfb@rmlbﬁ%@ﬁé Qifffi dul €8 tod Bt witn dr@&ﬁn@‘ﬁvﬁﬁ@isc
wast e ﬁordln%lto ths first, and sgﬁog)(gﬁ ectf %'the i nventi on, )
or essur ST GHOCRMPERSSRETY TFACHAN pRecdiar sy supaliet the pXHecsifs e Mheanicc
pr essurwadgdneeasad a ﬁlt@ﬁalbehQWaﬂJEe 6t the s1pakici waspd @ESwhieh thddd@bn is
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expensi s sra%seig{hem%%%e%tlgg liay pﬁacmg the orgamc waste after the first reaction stage in the
presence of oxygen and carbon monoxide and reduces a volume of the organic waste and/or
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



[ 0020] In the nethod for reaction treatnent of the organic
waste according to the second aspects of the invention, the second
reaction stage is perforned under a condition in which a 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 greafefoh .Ia‘iiﬁle‘régp(ﬂf@ asg&(?,%l:ause.t}fe orgﬁggw gfe'lgn B? fihgd nd SYESHiL (a.rl/vhifehe
second reaction stage can be easily dn efricien y progressed in an
envi r onbring sutficightly porapastade thserganig wasié do¢sanod rejami to theasrnigindl guagmire stste,
equal tQ o RALEY ddaBy 22 herdP R di ' igoncentration of
car bon npnoxgge gg%erafed frdﬁ%tﬁelg¥§§%§go&gg?gr after the first
reacti oi¥Usthge is equal to or greater than 50ppm As a result, the
tenperature c@nnbe «iHiA'5ASESiARRYEN N B HRMPELAL HhSe 08LPHAL 10 the first and
X ) BUR HasichEPUe e ftan

r
approximately 70C) at which the self-heatin gradati on
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The net hodihRfand &2&hicRMhd bietdmbAl r&fctibh By AigRBE & MARL.S t@%@_&{g}j\ivﬂ& the
the third aspect of the invention to solve the above-descri bed

pr obl en¥gapaiEds tefeouldp linesteckeretalvagied) oremeichlbiak Vese pivductowhiche

or gani Ce@dll®r 1dtally havePmitkd Sonkdk batiotizobd & dresled Br RS d WastURBEdt Bwhich
state. The et hod ¥or reaction treatnent of an organi c waste,

conpr i s@¥irely guiqcally Baveakgehemigng g 0amongredPaci ng t he organic
wast e, fgo1yhich the exothermc reaction occurs by being held in the
presence of  oxygen and carbon nonoxide, in an envirgnment where a

t enper at ure oflGHEASr Herfrganimepde, i wch by oxyeguadifiisulbio pfngtatte Whem the

S5C andorgartie RaeRtis R @R afd int WBick BIROCHERNEN rélRtibS b alabbé & dfficalteat er
t han 50 .and reducing a VOlﬁ;ﬁwﬁé t he organi c waste or carbonlan%

m"
the or gHFPE . ingligefesn orgaric wagged eqopNg i Ay gRERSfainso tht 1 BEmsepilt

the orggnéw. VeRtEspetificuly, Ghed theek@inieakte i§ BasktdcRIRxERIea S apledC® ahn t he
presence of ox gpn and carbon nonoxi de, under tg§ above-dlsc§§s?d 0
t enper a*t%!ﬂ“&“‘érﬁﬁ BIRBEKEF LT SRt FORRRY TRUR SERUHDR SR TS gyeder » opocally 80%

e>r<] ot her ¢ geatérethibh gmiémnirb & afed I’cgﬂitieﬁti ragd 6 ot BRhigab| Wiaaard @rrglaﬁie dvars]t%ﬁﬂa

the tenperature can be increased to 100C or 200C. .As a resylt, the

or gani cOGASYR e PENSE SUch £ BPARTTY® 5 FEIFT MG IO TRy 4PV gregrealer, or

or gani clowalBt 40% an gleater eldhuagt its ketititehedter doyitdnl atious hibtess higlcr eftee Grganic
wast e can. be carhbon

reduct | e HEDT QUEHVE @ ABRPTIBST AR OPER Ty POETHE ikl fpenctat
t r eat mewhemtat beghnaf wisteistiéft vat aad e othjichithe dissherhivel reaginity mesdbe ican
e 0 | LR 8o UREDN PR AL R R o
di sposetiie ifinst nod kecagaiaspecfsPh2 djochemical 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
second 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]



In the nmethod for reaction treatnment of the organic waste according
to the third aspect of this invention, the carbon nonoxide is
originated fromthe organic waste. [0025] According to this
invention, it is preferable that the carbon nonoxi de is generat ed,
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] _ In tﬁé‘&efn%ﬁ%flfe%{&iqfn%agrﬁé&ﬁto%% &rgﬁﬁé TRLE 38$or&i{r}§ tc?ﬁ%%ﬁ%tcand
waste of this invention to solve € above-dl scussed proprens, as a
seal abl ssconthespeete of thetinveatidnf a pessubd efithe bleghtlydagh preswmise s greatqlthaeah

and remyed:, 204 A SN EGOBE 5abl B%uRYIES: bRaL,gont rol s a
ST sl

pressure In e Contarner. OVer an-atnoap c préssure and equal
to or |E€849t han 15 at nospheric pressure. [0027] According to

this inventio ccoh‘ﬂﬁg S in9Bhtlone A RS &P&@&%ﬁg&}r&s@ﬁﬁe%&%@ ﬁue%%?};éipéaﬁ
contai ner and a pressure controfl'ing device. refore, placrng I'n
t he conbafoneadlasipphehii the weganie, waste. whibsrefotsethexpmeasting afithe orgamic waste

penetratg Hie%'(?wﬂﬁg@rﬂrsnﬁlg\r’%l;e%eﬁﬁvcﬁ }?%é’jsu%on?arﬂﬁjeriop mihgh the

bi ochem cal reaction els icult to occur, and by
pressuri%¥¥fy the container in the above-discussed range after sealing

th ot . . , .
€ contal nery, tB@&e%ﬁE@%&eﬁ&%nQ%atrﬁé& e |t1'%é &%ﬁg& Waste 'ae%c%rg'lfxg @4 821k&ond

waste. As a result, the biochem cal reaction by mcro degradat 1 on
occurs #speethel Bedgaymeiondhe sscophiraptien deeris peifpignehitndar y pongitieroim which a
exanpl ecer@ferafui‘r@ 0PI MiVRALE iCA rl‘ea@?ecﬁl??@' &irg?éa?&-thzﬁ?%@? fhelddfbon

controlled pressure IS not extrenely f%m’ I'S not necessary to use
an expemenoddpisosiginatedcizom shgeganiy fasisradien thetfifet reachionistiges and SORegREration

appar at §isth@tarbbh fronBXi@BEd QiaCRrbrdeditd Rart StppAEt hod for reaction
treatment of the organic waste according to the above-di scussed first

to thirﬁmaébect easily and at |ow cost. [0028] ~ The apparatus
for reaction AtRadiARS the inV ORI SRR NIAELBI0RktabBLsn bOWRNY hdeffRfentlPe

contai ner including a concentration neter for _carbon nonoxide_and

t her mngrpg;;e_sseflog gg]enwronment in which the temperature of the organic waste is at least equal
to or greater than 55°C, and in which the concentration of carbon monoxide generated from
the organic waster after the first reaction stage is equal to or greater than 50ppm. As a result,
the temperature can be increased above the temperature (around approximately 70°C) at
which the self-heating by microbial degradation ends and to a high temperature, such as
100°C and 200°C.
[0022]

The method for reaction treatment of the organic waste according to the third aspect
of the invention to solve the above-described 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



A nmethod for utilizing heat energy to solve the above-di scussed
problens, utilizes heat generated fromperformng the second reaction
stage of the nethod for reaction treatnent of the organic waste or
utilizes heat generated from performng the nethod for reaction
treatnment of the organic waste. Advantageous Effect of the Invention
[ 0030] According to this invention, even when organic waste

isint T i jfE

while t gCtgdrhS%mbg% gﬁﬂ}npgly tefha embgh%&é%gag&i hiid Hle é%ﬁlg{e%{uﬁ% %mﬁ?eica ket to
react i oh@)"@wrr%io@?(bbeAaa gesulltf the @t:ganlqwasm:@amrbe smlﬁﬁecitntlyahmd\ oal the galutiemt
of the g @%ynfc WaRe EarCH kegﬂceﬁc cel#hal BPmd ’P&?nl‘?é?“% gf &Ynﬂepz[]t&r%dﬂ%
supplylng tthe oxygen I nsi orgahic waste erefore

conpost Puganiaestessn be sihgniaed.tang the yiwne redustion eparbepshiexed ptdew.cosiuch

a react A@(':'braﬁlg% ﬁﬁnrtead?%h hQdimh it HetoR' & '?ﬁe %ﬁ’r@ %é]éa‘? be 9%3' SBatic waste can
t echni ques 't dry the organic waste eat | omnng air,

that mi e éegd Qﬂﬂatmmsnedbt@e prEsaiscY aste dags moa@nmm tongmﬂ quagEiea st@m, as
treat megineRidiafy abhQ Wer Qﬁe@ftgeagﬁos\eeﬁi &ih@4iNg a high water content
ratio to accelerate the m crobi al degradati on and to reduce its

vol ume W24k ying up. [0031] According to this invention, as a

second reacti@nhshREARIFHL l%ﬁctwﬁecréca’trﬁéit of ﬁﬁﬁﬁ?ﬁﬁc shae %ccdf‘@'ng o 12 tfu?(?
reaction treatnment nmethod according . to the Tirst aspect y placing

the or giEet Ak&Ys E1VeRtiom sheyagaaarpencideiz pgiginataddrem fsonesin Heftee and
causi ngigaaspem cal reaction, the tenperature can be surprisingly
i ncreased above the tenperature (around ap roxi mtely 70C) at which

the sel f - heatdH§réRaL dxynyentiogel l%maf aheeéaﬁbeemqnoxmés 8F5ERG G

wast e caﬂullaeto&u&tfgeﬁe@feuhﬁ tICeQﬁEQfﬁ& Qdste MWhIAGHY Bk Mg c@bratdiedRitg a C
waste can be reduced g%&ﬂ é 2gdeFurther by the further increase of

t enper aPlQFEmiEA deagiign FAIBOCc ar boni zed, and the vol unme
reducti@o2eépn be achieved at |ow cost. [0032] According to

this |nvent| | aci ng t he organi ste in whi.ch an exot her
oneti on 1 sk Akl ol et i ShaRae G M Gtic Mhe oL s A RGP gere
under Ej the aa@m/@sdjsséa@seldnﬁelmarsaalable con@inepiee hid Abmorhicl tHeheghdd Wadle
nonoxi de

e exotherm c reaction can, be prisingly remarkabh
Rocel or S AMRTey o AT ETE (OB drie TR oRE 1 Batesbie DO0E ks
a resul tontdihe oveganattmosplsdre ptessuleand eflidl ¢d enlekytha il & dim@pHeridysressateine
of the @hg ic waste can be reduced. Further, by the further increase
of tenp # re, the organic waste can be carboni zed, and the vol une
reduction CanAb;@rdmgl 'tcemm:imaéntioﬂy\themsactio{l ﬂ@&ﬁient apparatus iAclodest snaglabht
this |nveqt|on 4t eactlpnqi ﬁatnentlgp@a us i ncl u es a seal abl e
cont ai n&T 4Rd 4 Srpé%séﬁrre CORBRUPBOFY Y dbUT KBl &8 ) eb‘i?“b"‘i“éeé iAg in
t he contm@amewaate, mrglanh cheveypey isidiffiehit mmpdtrfeeratmylmrthe srgamfcfwaswl it lefioout
penetr at e .wh rgani ¢, wast e is_|efit
b ochent St e BR SR AEMELIES Pmrie Bl st St sGlp) Biposoricing
pr essur theicngtainkeincbea a‘mwehsaunsekihen@mﬁae sdﬂmg mlss@uhtalmrgthe akj/@n capéaki ng
t he contai force -
wast o TSR swoblif SNSRI Rt PO bt AR R B P e
occur s degradaonpgams m thastganicandts, hed dmrcpusabsmgg za:tdcdrszlng flog exdnaple, of the
exanpl e C e
cont rol Tz B8 TRaBRLEIRREE, TANaHS EEEE T ess BRIPH SR ot et it
an ex pelSSlOVBCC]Ql?S@QS‘@rQSG D RKRENNE pretse)l@‘s gogtainer. Thepgfousy thiemepction trhgment
met hod zg altlJisJ (Lf'tﬁl's nlgvelﬂggl% catl'ShiNe %e ljhgfhﬁd O, gQ&tf ﬁrﬂreﬁ{ntﬂe%t Gfgﬁlte organic waste
generat TR reaction treatnment o € organi c waste
accor di aggordang tiejthe abnﬂerdlmuﬁsedsﬁrsttto thipdeabpaet easihyeand as baw cest Ther ef or e,
t he hea 08gEer gy can be effectively used. In particular, by utilizing
t he hea eneﬁgy as an energy source for |ivestock raising business
and t he |i ke, Theppppiasisifesteaetinn trepginesof shaarganie wasteloy thinpventsinigps the

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




[ 0035] The invention is explained in detail based on

enbodi nents bel ow. The bel ow enbodi nents are preferabl e exanpl es of
the invention, and the construction of the invention is not limted
to the enbodi nents. [0036] Fig. 1 is a graph that figuratively
shows rel ati ons between tinme and tenperature inside a container when
using the organic waste in the quagmre state, to which oxygen is

di fficult to RenstdAheulillih®nid BnQEIR Ny I@S tBovSdislsteditbbiRRY, il
whi ch the biochenlég% Peéét?on b§ %?cré%Y%?lde%radaﬁ%éﬁﬂ#s g???%cﬁf%
to occuleat geperaipd Fomaesiormingthe sqgsong resgtiemetagagigbamethodder teaetiosr gani ¢
vast e. FhembAHHESoBHiE whsRCRYETED HoYt ddneratdVEsth QerfHiHing hePmBhOE &5t

of researching a nethod for effectively reaction'treatnent the

or gani cregetindreagpent of thaereesapésiei ng and reusing the organic waste in
the quagmre state having a high water content ratio, and reducing

t he volune of the organic waste and treating the organic waste. In
addi t i ofdvanfaseousdiffget of thedwvention ocheni cal reaction zone" (first
reactiomosbpge), in which, when the organic waste having a high water
content ratio is placed.in an airtight contai ner and when a pressure
i s increased Af5oHng {0 thisgngeniiongeendviiea cseaniy Wasta s 18hpagniggstate, m
co F}Pa[]e@?fcﬁ 0 géht iﬁ G&ﬁ?ﬁl@&ﬁpﬁnlétrégé vdlﬁld% t{l@@ﬁg&?@ Qs%steqs?llé?t! q[iﬁ,dénﬂgn vg[hri]ch

sel f-heati ng by e mcrobial degr ion to be pronoted. Fur r,
Chese r BeEFyCd eRRtians Bya¥sahs e SHBErio 9sHe the iaehsrcal reactipn ghite

st age) , orghnivhiacle chhl Be hEdERR4ted B €cdtinh BELE Q&I Qippl IS BRRXT géiPindide the
and further, to 2002% mg%ch exceed t he éenperature at which the
sel f - heXERHE YB5iet hd Mt EHha ForReyTiag and BowiTHe (fARORRsaNs Bs 6 XARbE el v

70C)h. d[&@ﬁz?dd. [ Batheeeatosn freﬂﬁxbht?ﬁethb@%thﬁ‘éﬁeanroxﬁrtﬂ@EBIﬁ/emg@iaEiecﬂi{lq%qs
met ho or .reaction trea nt .o 1 € organi c ste accor to this
Tt A ok R reie St e ey g of Hlip B pEmAt prcagti g D ptqdyts
reacti oguchie aztvmﬁmt. MEtihadctidipteatines hétRoPhanie ofgantt Wikt Rivighehighal
reacti on zone sho

in Fiqg. The second type is$,a reaction :
{1 ot meEERBIRGH b Agcedateibe BHORBALAGERIoh ARSI SENGHIcRPe Y fripe
zone angp.t he phenonenon in the chem cal reaction zone shown in Fig.
1. The w@h{ type is a reaction treatnent nethod that uses the
phenone n the chem cal reaction zone shown in Fig. 1. [0038]
(Fi rst react iAccotrdiegtarhind inv@ttiondds a second reaction stage after the first reaction stage,

which is the reaction treatment method according to the first aspect, by placing the organic
waste in the presence of oxygen and carbon monoxide and causing a chemical reaction, the
temperature can be surprisingly increased above the temperature (around approximately
70°C) at which the self-heating ends and to 100°C and 200°C. 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.

[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 aresult, 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]



First, the first reaction treatnent nethod is explained. The first
reaction treatnent nethod is a nethod for reaction treatnent of the
organi c waste, in which oxygen is difficult to penetrate when the
organic waste is left out, and in which the biochem cal reaction by
mcrobe is difficult to occur, by accelerating the bi ochem cal
reaction of the mcrobe. In particular, the first reaction treatnent
met hod 1 eal | ZesoRfih & @ ih¥erfRAPGS HdioR R hRAPHAIAS hBBIQ HBIa6le
waste and the like Tn the quagmre state. Specifically, the first
react i ofPfaiReitaRe APrepsTISSANirelliae devippd Therefates Brgkrchg i thegontainer an

t enper adgh@c Yasfe WHigRMHOxYBSE B diicfp k&fﬂeﬁeﬂ%e%&%ﬂe brzagi¥ %s{quleﬁt St
conti nue -t he bi ochem cal reaction by nalntalnln? he i ncreased

t enper adndriB Whighhthe biachampisat reagfiondiyiisrebeis difE culf trogmyr, and by pressurizing

Li vest ogK c6painet tﬁw@&@%s&&eaea@% (df@?&e%ﬁ}lg mér@ﬂtaeer&rtﬁ& ax§ he %&
agrlcultural mast swage sl ud ood wast e ood residu such

food scioagsdly sikg 1%411@ the Reanwwaéﬁf cay ste ﬂ%@oeieeeﬁ@ﬁ?%pn ae@qoewl

by m cr @yralatidf oEagatnl tﬁé‘org’e\ﬁi@ WA, Qﬁf@tmlceﬁlpeiuﬁg%d%g Bi for weasﬁ;ﬂe of the
Cows, pigs,. horses End the i ke are the exang@es of l.ivestock

Speci f | ¥&PIG Wagls CBR BRATE lefated e, B?%umhe ROR3 gdpressurgiis Retefremely high, it
penet r as@ovheRssaietoQise an eLptBivt Prdssurk @bitaiat., and in which a chem cal
reactlﬂg §¥ m crobe is dlfflcult to occur, is the subject to the
first Q¢td on treatnent net hod. Further, the first reaction

treat rrF nt rretfhwakrdlﬁg foothe nedfthdclol uglitifg héie eﬁér@ﬁl B ehiyESE@idnh ee Hest
entire

t he qua e sta hat air meabi lity is
Pow | Lotgrared it e theliid e B dieechi At s SPeinniaitt HeRrGoR Rl of a
(wast es])weﬁthm iagtilizadl ok urheht svasdee, Taadfdriiahd héee enw@y ¢hh beﬂeﬂféd:deelf;l used.

significant . a t f .fiber, the water content the.entire

o gani crupi QTR Ny lizing B bbatsnessd 2 S cSitexSokrer M dlartpyl B DistrSes
greater aﬂdhhélhB@ Yheabusiragg bost ban bedaeed, eldrtignincreating compétittonent i re
organic waste is | ow. Because the organic waste having such a high
water content ratio is in the quagmre state, the oxygen needed to
cause tBestMed@mngdemenethieilanertjonm crobe is difficult to enter

i nsi de &@e organic waste fromits surface in the quagmre state.

Ther ef o he bi ochem cal reaction by mcrobe is difficult to

accel er at e dfick iaventioaneegdaioéd mhietailiiasedon embndiereatsmek)vxb a§léh§t b@h)w he
bi oche 0 r I 0 ri.od

r equi r g% ?ﬁtg ta} (ﬁ}efe?qbg%&gg@g acif Sy t%/o\gi\’/er& ﬁ’ng chrésrt ctlc())n ?% t thventlon
first rmawthnnmdﬁemenmmbmnemhod because t he oxygen is forcefully
suppliﬁg g}the i nside of the organic waste, the tenperature inside
the organic waste, into which the oxygen is supplied, is quickly

i ncreased by Kibel siaqrhgnthetfiguretacty simWSIrnlaadnﬁ bdt@ngn fifhe ahdtengwoitiron
cont ai e

naut ary o RePiefly Wi BUAFRIcDIRR, fol? LEUBYERELT SUCLAM N oy
active & priperdtrateabil¢ te ocganihwastoistleh ueﬁandandvlnﬁu@e btdﬂaemlcal reaction

conpost

Fonets ob) FiBtyiaNtE g & IRLA S BluP anR A TORLAy MNITRKH. bl

t he or giaside theeganip Wfitﬁg ahfeghlés worgtdescoeerd by theriavénsor duiagnaaesdsoaf
treat ”%Eea?@%ﬁ%&'nf%ihoh%ief‘fﬁ‘ﬁ@&? & tibs tr@%%e'nﬂﬁe%éa)ﬁl&ﬁbété ?rﬁ‘éaﬁ s the
organi € wast avilin er COI’]t ent ratlio tO or
greater cqmmsn@e%%&euwg/&he[mmq waste in the quagmire Ketelaving aclajgh ea@ter conte
of the gRbifQ r@&&%i*g fhe V8RR @Tthd &%allug Q@Jste"ﬁh%eaﬁﬁ’@ﬁﬁ%trgz{n% Wxtof hhe

organlc waste I's | ess than 80% the ph enonenon e oxygen is

di ffi cudddition, geperesplissihgw 3 ‘fbéoqbleglml teaga@t eonee éféltatr %ﬁty)rwé@@ A8 Whighgl

ther ef O Ren fB®r Og'éﬁﬁdwés@e ﬁﬁﬁﬁgﬁﬁ High YvatdtRh¥nt ﬂlﬁo%(ﬁﬂg@&i NS ot ntainer
or ganl Cc V\B.St e decreases. he oXxygen enters inside the or gani c waste

even whdd Whea wrseﬁr@sme@éeql glighily, BPrpaxyEcHaers mt@ theergagigtvastend t he

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



However, the food scraps and the |ike, which do not include a |arge
anount of fiber, becones in the quagmre state under 80% and
normally tend to becones in the quagnmre state at 40% or greater
Therefore, in the first reaction treatnent nethod, even with the food
waste in the quagmre state having such a water content ratio, the
internal tenperature can be quickly raised by forcefully supplying

the Oxy&g&ldnrk? e%é? ih %1({] HORE iRk AuRng t@éﬁnt%ﬁﬁ@eé&?ﬁ%@ %h? further to

reaction., dre e conpost i ng e organic waste is
accel er %ﬁ(le@: WP@@@S]‘—eed the tempeﬂ?fﬁ@etaewmchém $q1%h<§ﬂtlngnbb’ lthe igpeliel C’ce@r Eldheon

wat er c%geé}guﬁ@%ﬂlp%hﬂgte@@y@@a ratio at which the noisture is
included I n anic waste’'equally or relatively equally On the
ot her hi#Rd7] t he IocaIIy with respect to the water content ratio
|nd|cat@ﬂaho¢ﬁseamhemeemhenmamﬁgmnommaﬁl ratio of the entire organic

waste is | eSS‘T I# h&& %r(ré&'hoh't e‘ﬁf’g he gg%rn‘fb @%@e 5&%&11'1%(@&8 n\Le%ﬁﬁn

t han 40% suc scr anl ¢ waste
| ocal | ycan Iqatfegnmrm@ thyeettyeesq uibﬁﬁﬁétmea% aregetion trh%nwattleﬁh@@ﬁtaémes

ratio bgp %ﬁe&ﬂﬁ&bnﬁ@tk@bl&dh%ﬂﬁ&'i réaE‘t%h Y fsﬁéxﬁﬁ%{%gr eSPehd LGhY 't \&Q%M]

Measur enme ter content ratio o e entire organic

can be ugetiondtestmery msshod thpthigenthsmbararementie thednpthemien reactampnes anfl the

the or ganhemeast & ROchaELIQELEBH zanm%m%ﬁgnewwe tmﬁd yge 1§e§‘fé€&ﬁm
before ‘and after drying the sanple. In contrast, wat er

cont ent readnpR mesthediabyisga hecrhgaemenandn tisechepreal a@a@aowmtsbsthawmm §ig 1.
smal | a@pg t of a Iocal sanple of the organic waste and performng a
mass neasu g&l tea SQ%gbe before and after drying the sanple.

[ 0045] OREaly I oxygen inside the organic waste is
acconpl i shed Fist.dbe first yeapjorsredimentraethed issuplsined ofThe lest asapfemreatuisat

bi ocheni,e@bd [ EAMEAA fbrsreé&fb‘?x'tf‘eraﬁﬁé?@ of ﬂletol?gan% gaqk Qn‘%'iﬁ&?oﬂ Ezﬁ’l gﬁ?ﬁﬁ:ﬁlt

the oxygen i1s difficult to penetrate. gen to be
be an oRy§eeirajawhes the %m%westgsssleﬁfoubﬁy@ehw wa t%mb}pmnlgaigeactlon by

Nor nal 'chr&?é’l@'aifﬁmﬁt fo 6&8@4 by "al@ée%'@t%mgﬂﬂ%%h&ﬁ{cﬁi Yad b Aith OXYGEBE, | ~°In
used. [0046] detail ed exampl es of the means for forcefully

suppl yi Wgﬂw%e, @ﬁfg&tﬁeﬁyn Breaisreat megiod el igey elficienily sewpesigg and resourcing

slightle %E%éﬁfcﬂﬁa%?éjarﬁ' the BRY i @8 qBAMmird&thiddi Bﬁe&ﬁé'ﬂl%/nthe Qir:fter'@icltl}én treatment
i njecting_ the oxy en i nside the or%gnlc wast e ndthe ik 47

The. abcBaa Sc/eRad & PEEASS Hp SRR ARER 2 S Ofgaewswasgqunxhwh thie

conpr esg8@eRiy suplydd, NEBRAudIhebicthicmical RACOSIBPGIN@EHE thélnBreased
pressure-i ncreasahl e ath%%yt contalner and injecting air in the

cont ai NEFPEREITEHHRAC FHMPPSY theXT8HHC VRS means, the pressure in the
cont ai @039l preferably greater t han the atnnspherlc pressure (1

atnDspherlc essure and e to or |less than 15 atnospheric
pressure. caetap@*é@gg%} R CFofh GRasTeR BUTRY GHR B AF 26 rgiicplpural

Waste, swage sludge food waste (food residuum) such as food scraps, and the like, which can
cause the biochemical reaction by microbial degradation, are the examples of the organic
waste. Cows, pigs, horses and the like are the examples of livestock. Specifically, 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

10



i ntroduced inside the organic waste. In addition, an expensive
pressure container or the |like need not be used. In addition, for
nore effective supply of oxygen, the pressure in the container is
preferably equal to or greater than 2 atnospheric pressure and equal
to or less than 10 atnospheric pressure. Froma viewpoi nt of an

i nexpensi ve container, the pressure is preferably equal to or greater
t han 2 i r

or eSSu r%&ﬁ?% Wﬁ?ﬁ}@ iCetaPRdt gﬁea?égﬁhfrgg?% 0% ﬂ)cQﬁ}r{I la(i?ag %&e ‘tﬁla%}?fg%@%&g g(?)’%%[thgugh
means, thevater cpefrnt rabe Pﬁth@@ﬂtlﬁoraﬁll@) paste ivlerai Mecausayharzanie waswﬁa‘smg
means phaggh; I\%ﬂ@at &ﬁl@é& rWRSs n ma uBEmGORA) HRN0x3Bch SlictiEFd hustpr! i es
the oxygen. re specifically, this neans may run-a plurality of
tubes ifipehepHeal é‘?aﬁgﬁlﬂ by mgrtOée sriliffiqytde entsr mside Mycyeragni wastgdromy Besurfice

supply jhhge R ik 0 Tﬁlﬁef@fﬁg%ﬂa‘ Bioc‘!l@?ﬁl@al rctibn b1 hiSBBEIsCRAER ko
ot her structural forms may_ be used., [0049] Under a gas that

i ncl udeascelR@ico RYdainceeaps %ﬂh@ itermpl teapetaf iR basd Ofléh%bleabﬁn@ca reaction is

degr adatvon ARy redit, Q%gbﬁbrfoﬁ%f@img lre“quwe§ & tﬁ@gdiea%dmh@ogh@c hmwfe%r
reacti on gener ates netabolic heat and her eb nper ature

the or gERPEINGLeRe ﬁw&rfeéa%%tr%aémaﬁﬁdnﬁao%&s?wﬁ ﬁv&wgerm@rcpﬂﬂlmapﬁheﬁé@

react i QRe idsQRIITRIY orgBiib WehsteDBeAstBFerhilee DX Bl dr§aﬂ1@5v@§’c€” MtoSwiRiRh kiRd to
t he organi c waste. in thqﬁguagnlre stat%il in whjich the oxy

S
di f fi cUPyeeRissuRR{sdatsauigidy gerqased by hahiechgmig re@ﬁémor daﬁg@%éf thej g

left oulacivd cohRirRt ACWRITth R orig@ii6 taefe iDYlatdieis @bﬁér@cb@y hfestiihdul gt tO
occur, the.tenperature %gﬁgeases as the blochemcga)c eact on |s

accel erBfeHal S97q 19 WAJIP dhe agiast i eMBETARITS, dCARENg Fseal EAPIB SR RE e
Moi St ur@nenid, hmd)ﬂhuﬁi,uﬁe wnpmmg ol tHegMfic Wage 0B B4 wcel,erattéuer Nyreb@, the
organic d radatlon be is further celerah resul ting the

o ommos tefg et et o Bs TieBtiph s TpEBeGr I T orb iy st Bping a
accor ditighdravdtdiicontegtn@tib ONThe eAti@Nredt@bmnadethddef tisdaneiioaad pargadidon

by mcr ace W exi stence of oxygen.in the organic

By us: HOERL RS PgRnc pienattie s AL elkp et g Rir. ey, an e aitq
resul t ahan §3%yor 8A%. M cr obi al degradati on. Therefore, effective odor
neasurﬁﬁgﬁﬁcone possi bl e, and odor pollution to the ambient

enviro , which is often associated with reaction treatnent
organic wast éVheathe lventereduteatratib @@ Biclentire organic A&stéicsmhmlsea:l veub@\oentent

accordin the first ctl o t et ho

or gant e 0P e M GAE SRR S B TR OR e BTGkl 8 ifpie s o
to pen mnrtamasmwhe d@aninewmtegmeammms Makdms andghereforaydisd meeid so fC&'ﬁftﬁlﬂ)ylt
and in ] cr d

cccur, TRESES S RhIRNEIE e SAOM Aty P TBR S Forthront Tl de e
Ther ef owate ¢ee iieodcheoigesic wasteds ilerorgdni¢ Iwesto igafiiont, wad ﬂe tcmpeﬂaelre
accel e";g? g”ﬁ’cré'?sgé‘&% {36He b@@ﬁ'eg& eNRAst 'A'agorgfhg Fj %ﬁ{%&!}v@ E ffent

or gani can be reallze & reaction t ment I's
di f f er @atio bmomlctSh thap BV e the waans Lmeqmnn thecfitshegactami tesatrnérg nmfohcst @méchtiy to
heat org, . i eul )
The. r oo ol Phblythe ke il Lok bR wilte ROOTHA hEcestiiliné SN
degr add¢owevesfit mhg bopgranfromwadewpdiaitp ngederhtedhe baa@@mc@im:aemnr atio
and cornpg Jlng the organic waste, thereby realizing a volune

reduction of the organic waste by drying. [0052]
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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(Second reaction treatnent nethod) Next, the second reaction
treatment nethod is explained. Simlar to the above-di scussed first
reaction treatnent nethod, the second reaction treatnent nethod

includes the first reaction stage of conposting and resourcing t he

or gani c ste (especi al e one in.the quagmre st i.n whi ch
Ohoam rin e ueiriegas nddl shle et GermhtlydendlpdRromes Biths fdgriiny gate & 40%
penet r adrgréd& dEheavacbre,in\th Gt teheridil ecihasitgadthéd @céd @th e 5be abe ih the
difficult to oc%ul{;, .b aﬁcel erati n t he ?ﬁ cher‘q cal reacti 0{)1 nlg t he
second B SHISHA, PSS ‘i’l’&t hEOo g Rfee! ERperyS GPR PRaEEY or
Cﬁ.l’ b]?m alse@ by Iﬁ&céfugg@mpplymg tiee o;dy@elelrsme&hé fovdlwagte dndeanshhod ulduhbmdﬁs
the first reac

et de BB, gINPEiRd e o PR L e et T ERgt S HE B pan ¢

wast e t[60%#d]i ch the oxygen is supplied is increased by the biochem cal

reaction, e bj,ochenic reacti IS con mai nt 1n| n

e’ i nor eased HEATRLISPARE. VaRACPRE o Bokerer il Biiondigh F o ich,
exot herthe moistaretis mnludsd gethe roegaad: \byst@éqimlly@r trdmn&t}ga:many wah dleafth@r
the first wSt. en and oxide.to

the vor T BF ok RRRDELE weHHE B SR SR BrARIR R FLb AT RGP

[ 0053] content ratib@if thdmltlseoxganhc rveaatBt 15 dass thaa S0P (for Iedstockl ex dretaand ¢he lie)
first t he sal hefl eaction t t nent

et pod O dr e SR OBy MR PR AR e Fod rmt) Bl BE R i RIS s
cont entpartatin the guagpiry safe wily fenwatancbntdne rdtlold:e:jnmaletbfoe @tesiter tikzen 80846 er
di scuss the explanation of the first reaction treatnent
met hod Aﬁg/ %?1%%&1%[0054] The second reaction stage is a step
i n whi dR0%]reaction after the first reaction stage occurs. It is a
reaction sta r

tage, that Tacoshtpliht Gt 4 AR Bt el orptic bk oad BPEHIBMed
met hod, by @t@nmg@darmﬁﬂ@mlmrdeamm eﬁa aample af Berorgamowiste andperfurgengmmass
exot her el h

Feduced er AL b ORe sERMe IR ahol i W Blple 1 In QEARR JpdREM
wast e satknt rtipted theearepnic pasietcan he §ngaéed1bje a@tatn@lgﬁasrmll gpguyrof grl@;at er
in the Hiffd ofhEGRIR d effoRtlfigtd ks

ot o 1 SrpR o BEGIaRR e Saf o ld Al AR 1B WAL bERRER |
| ess asftehdrying thelsamplegi nni ng of the first reaction stage. For

exanpl e[OOM]e wat er content ratio is often in a range approxi matel y
equal to or gjzrhe?ater than 30% and 1 ess than 80% [ 0056]

i nventor di scld¢srprlyohaxygradpsife theonganig waste i achemplihssfercoiilly.e %x/such

pl aci Ngrotdagu QESAY !&fth‘@ﬁ}ﬁ‘geﬁ]‘q‘ﬁéblba?enﬂ&/lgg&t@ﬁ‘i’s SRR bilenic Histe
second reaction s age | s St age to cause the exotherm c reaction. As

a resulipto Wiigh the qyyBens diffisul i Benedtattas tlde OxKewmdo be qurrligd nay hepa
or gani Gox4asd asc MG LRON B&Men biPMbther 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
1s preferably greater than the atmospheric pressure (1 atmospheric pressure) and equal to or

less than 15 atmospheric pressure. Within such a pressure range, the oxygen can be easily
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Even t hough, details of the exothermi c reaction are not sufficiently
ascertained, it is presuned that the reaction is at |east one of an
exotherm c reaction in which the oxygen reacts on the organic waste
to generate carbon dioxide an exotherm c reaction in which the
oxygen reacts on, ani c waste to _.generate carbon nonoxi de,

o S orinEp SR P e ARt 0 HPBgR HR RCHHE CRytsn oF Bikdike
t o geneisall @oChs ied. dirvadditeon, [2B&E effective supglyef %ingﬁihdt}fe%é‘s*su&ﬁn ﬂieage
may be rforned4% qgr a hermetic 1% onnen% or an envi %$

to the QRfanerds prairnably eqyal iq,Qn eresterinan 2 aEyPhER GPICSIrG 3 ‘t‘?lulEl t&étr She
at mosphisn €0 ainfosphdritFesstife. t Feothiangéwp@EaCifl adninsipagavd éonlﬁﬁﬁéroﬂlﬁ'@ebssure is

por T or MBI AT RAPHLL Fan SRUTORFORTe HEBIHP o R Mahe

reaCtiQﬂnﬁﬁﬂ@ﬁcpﬁmmﬁﬁy be perforned under the environnment open to the
air. b%ﬁ reactive conditions for the first and second reaction
stages 8 these environnents may be reversed. [0059]

For the secoddcbemmﬁHbﬂﬂmﬁagenq@hequﬂﬁﬁemﬁemomﬂmanbOMammﬂmwmdths

necessar The carho oxi de I 5 l.Lete r act
wreh ¢ o e HedPe oA e MeS IR &ePie ResRn i S ot fRE "

t he Oxyg@phaﬂhmognﬁmattheqkmﬁhﬁﬂgehﬁmamﬁdnmamhmmphmﬂﬁxbﬁ&mesnmmﬂml
to or greater than,5 nor e pref erabl equal to at er

00pprm UGt e 20 ROBRA (PR D RERBR Y i s o Baf g R kdepls Bfbee
gr eat erWithdire S@pmoncetteotboratinetundl fomesansy bewussdcones active in the
second hg g&tlon stage, and the tenperature remarkably increases.
Therefé- drylng and/ or carboni zing the organic waste are

accel er at ed. Waideh a ghethabmclades the ioapgant a barchemiocabreasticialugdd nigahies s

t han 50 [ ' i g ! £ hci he
t oper abbr g AR HEO6E B B ARG Pl Secdls, STHIObib BRMiG Pl pflbl
concentmetabare ivef, agd dudly, the tampdratuee eftthmoB@pisrwaskHaeredsss & arohied

accel er dr f ' j
o over PRty MPCE th R AR AL L LA AR e et
r eact i cipplied thdhoergamic ovagiesn gheqragmiggtate, iHuheshdhe oxygen dndibiagult to
MoNoXi dRqeitY ififRARe bR waagé tHE8hahft Wdlfe £ 981 B4R thdbibBichilod Beaction
second ‘reaction sé%ge i's > I'n suc a case, e organi c waste
i s prefsrthpmyjcigbe fﬂqulttt% écmrthetweémrerlmrﬁ%sﬁt as the bwﬁl@mw@h@a@tmnb@n
noNoXi dgcdigraltt arﬁpt%@ v&a?ertcﬁﬁteﬁf fatio L@%ﬁ%ed to an ap ro%afe'}ﬁm%&eéo gﬁﬁﬂ due

t he carbon nonoxi de generated insid e or a c waste Is

r el easdl CHRSRtHR qfrﬂée BOaRE.ChogRY the orae%fl%ﬁr@;ianpn 8Y SHEI9bA I%r%lﬁbﬁli de
may f urdcBQErafRURBuIting t%ﬁﬁsﬁh al E@E 1k Qé/ adcBREtéd?9 W th the oxygen
i nsi de the organic waste herefore, in such a case, the organic

wast e dﬁQﬂHe pl aced under the environment open to the air. O course,

the organi c vasther, g@ébrchﬁg WY reh RN RSBt tn &I, HRIVIBMHemidHD feaction by
condition, .in whi ¢ch the éarbon nonoxi de generatéd insjde the or%anlc

wast e iBIcFRhedrkes plice ¥4 Bexatiense @6 ok veendp ifpreanip siegte. iy usiag thepirt

exanpl Q‘Jonﬁalﬂéil&ﬁe bapti£EF a’ﬂlhtﬁoﬂ@ﬁl%@akédtr)és@ianﬁy Bﬂ fHe rﬁtcrctbhﬁ dep@ilisteorof
t he or iCc.waste is Bot sufficient, an ar.bon nonoxi de is

| ocal |y ffferea? gFiIVE @@@Epeasures becony, goss @Papé%p tiop &0 e gabicat

wast e idhvirbemeRCRAthieekdd ABoGitedVithSeqtiohercadhent aigahieafdstee Batthe feBudRe.
greaterﬁé?ﬁn 55C and nore preferably equal to or greater t han

approxr ly 70C. The tenperature beconmes particularly inportant
when transit lmlétglsterdcunsbw actdriilg t6 eaclirsORagioagfeatrerlt REHSRIC 6Vh with the

reacti on stage. is, in the ﬁb reaction ha the te era ure

o ndmemE HGe bt e Remir sty B HBRh A vty SRABG o pEssE heide ha

N(r)]r mal | gtgardibrevaéte mpasradnic graBtB Gy RASRS aﬁ@trﬁ?glgﬂ dqeﬁﬁw@mw%it@lcyoﬂsﬁml&bw

the te rature at around a Xi t cond .reactio

oo’ OBl I elh B Al bRl e R M FaHe polvatre.
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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[ 0063] The tinme (period) required for reaction treatnent of

t he organi c waste depends on the type and conditions, such as the

wat er content ratio, of the subject organic waste. The nunber of days
needed for the tenperature to increase to around approxi mately 70C in
accordance with the above-di scussed first reaction treatnment nethod
or the first reaction stage of the second reaction treatnent nethod

may nor gethbd lda@hcf@&m S5 RE byveaa bl té&mﬁfue gﬁe@ akigs the bl%istﬁre%ﬂ?ex@oméwn
equal to or |ess t 3 days. The nunber” of g£s needed

t enper aUPEHES .aafa?@%@ hy@prfé\%f@ Shrchapewdngly  digagAcEon rrﬁata@efdpataﬁé gan

wi th t hghsse qa@bwraﬁt@g thenitdee d@éraBEkﬂ;rﬁ&QH@Qrg’éﬁ@%ds&rhawn%aat tvater
to or greater than and equal to or Iess

nmet hod may be e

t han 1400@%% ratify eCPB}Pé?SU‘EE’e {he REgaRs wt%@era%{%klmag awa@n&rr@émﬁt@nwégtee
to be dj msaﬁsteluyd@m@r eferable that a nmultiple nunber of reaction
treatnme e[(% ;?ont ainers and | ater-di scussed reaction treatnent devices
are us J0064] According to the above-di scussed second
react i ofSetonslaeadiion treatrherd mdshod)l aci ng t he organic waste in the

presence of OXydEiMe3BbnaRERA0N %Q@i@n@ﬁleﬁ%dQ§H}§ﬁmﬁHﬁ mMGRllaf RARLT ONS,
as the second reaction stage that takes ‘pl ace after the first

r eact i APO¥E-AEUSSHf figH f?%Cthﬁ &eptment meghed; h@ﬁe%qﬂéé@%?éﬁtl trieeimeatmethed

t enper ah8esCBB iR réRkisH dtabl oﬁ-@(g‘ﬁ:p(%’tm QREresHidicaly tﬁ‘é( 61%%@1% Wl (especially
tenperature (around approxinately 70C) at whichthe se f-heating b

y
mi cr obi & °BeH e QP?%HH% Agts): lﬂé"’hédf &dshthe nganip wastgite lofiut-dhe axygsa 1S

suf fi ci @ffidult t6 PERAStEHsRBAnd m Mifb'h tHE bl%dhexﬁl%!sfb&lﬁloh e nvietobees @itidult®o
organic mas e to_ be.reduced. over, g to the furt her |ncrease of

t errper a‘icﬁ% Y PRI PR FPABon: 2Peh i sseend reptioarstnes of regueing the

vol une veadebf 0r &g’dmé)ﬁ'agteat bZrB@'nlaﬁlgEﬁ)é’\b@@&E wad¥et hMdie sﬁ%ﬁﬂﬁgy the /

reaction at 0 ecause. t anic waste is dried .and/ or

b oni Do e O hr e it B s T EPh e BT, By infdn e

t he or gapiic wastegethe Sntéﬂn‘ib&&@ﬁrdﬂﬁte%@ itHe @g@iiowattbeo AhBANhE oXARH & SPPBed
as c nventi onally been so.

not return to S0l l. |naI

[ 0065] S mcrease(}:{’#f %a(! 5%??'?] PR nirt%ﬁoe&emc YReaigpbesoRtired B t he
or gani Qnaﬂa&iﬁlﬁn@ﬂiengcraﬁseﬁeaﬁpelﬁmumanﬂ ﬂldﬂec@{cﬁah@fontskh@ié inShiclandedtlidimic
t he concegtration qf %he cargﬁn F g@ fromthe 8rgan|c
waste arteiPiiheetrsed by plastng S’Egéﬁlé "Baé %%[eéﬁt? s YSa%P“g*Fae%&tué TR
50ppm dndeaseaanchaxédxctbireducs tixgeolame olf eheangiriy wastd oetdrbeniging iye organic
accelerat?d As a result, the tenperature can easily exceed the
tenpera Ur'e (around apprOX|nater 70C) at which the self-heating by

t he m dbokilal degradati on ends, and reaches to a hlgh tenperature
such as 100C Thir an treat

Next, the t mP(r%’é ﬂ}ze eg?m[ Pe%?t%n t%eatm{a & mffetﬁod ble%augxa} a{nﬁ rﬁac G?%tg% 't @e Same
r eact i a3 the Best maotiometdtiodnt mbthbésdisanssibe oﬁé:emeu&inrcams;ues forghragevakthaits
is the n

I—|owever‘§§ETiE 9 entt P éﬁ}o %Qﬂrpsl)%g gc%’nc}&?g%é talrl]lg § ﬁ?(?%a a g’e ‘%T%‘iuﬁsegsabo‘f%lél
third ﬁbacmﬂanumneéﬂneﬂmtnamhnduaﬁmpmue@hmhscmmnahe reduct|on and
reacth? gieatnent of the organic waste that is not limted to the
one in Le quagmre state. In particular, sanme as the second reaction
stage of the Teceamhdreadionctageneasiepm Wh@&lrmdacttohaﬁtehihledirsteammn ntage
treat t [ r

wast enﬁ({}tc%%ﬁs pﬁg a %@HSE §ta%§§rr1n \C\gllléﬂqulg ?I;%mﬁzr \?/Es?{]mé? t#e ﬁrst Iteggtl(gl Q% fhat i 18,
pl aci ngafier disposeddyphe St cenctién tiratgent madiod as plmedmmrtex ﬂcba)xygad atiglycarbon
causin t gﬁ%g? t t

t enper g?%lﬁ.bgu%e;%acia east equa &g{e%&ﬁo?l él?d;lél?xell?l&gﬁ’eqfo ?g%n%gwiisgk s
under andeasdior Sremepanigivabtetihearberibesh nonoxi de of a concentratlon

equal %gggg greater than 50ppm [0067]

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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Wth the third reaction treatnment nethod, the water content ratio of
the organic waste is disregarded, and the organic waste need not be
in the quagmre state. Therefore, the third reaction treatnent nethod
may be used for an organic waste that is not disposed by the first
reaction treatnent nethod or the second reaction stage of the second
reaction treatnment method. For exanple, the third reaction treatnent

met hod n@Mteddt SR bOthetshfie OF SiREHIE 1WRSH:s hdt faaihe %glngﬁ%'bf%mﬁfeﬁgionl fage.
addltloggfthe hird reaction treat%gnt met hod may. used for organic
r

wast es FOrREmP; R YaEy R SIS oNeR & f sange ﬁampﬁ@n%ly@awlé% oy grgater than
subst r a3 @4 288 Cdys AanCI, eXcreta with a |l ow water content ratio, wood
chi ps aggvggomn rice. The third reaction treatnent nethod nay be used

to conp r carboni ze any of these organic wastes. It is preferable
that the carbpie mvemst @igcdveredl thed Heat 8 Gehdraid i@ Or&neRhfe VRPIaBRg the

[ 0068] urthernore, the t eratur of _the organic waste or
the conUEARF é(feiSE?Hm(SIFr g o e W ‘ng }{eée‘foﬁi‘é‘ TE3CliPR Stage it g Wage
t r eat meftcao®d the dxétherniib e 608, aAs b h@u&el(h@ REIUNRASHt thO Breghid Geasf cah e
second rgactlonI}reatnent met Therefore their explanations are

om t t edIpETe8] ¢ e‘”gmuc“ﬁﬁeHWE ve, according to the third

reactlommsvpatnent met hod, by pIaC|ng the organi c waste (bionmass
material ), as resulted the xot.herni.c reaction in. the presence
of oxygen’ and e BonethaRGRs et SRaBFTC GHt Gr DN LSRG FreRned 1S

concent prafined thbit th eeaabom{ & il estissast ah&mj&ﬂéﬁhiérr&actlbﬂ én wakl|th€dkygen
exotherm ¢ reaction . th er cceler%ted renmar

., _and the _.
t enper atafaop er%f&?@% “faB 8@@1%? e SBpen diexide, ap sxptherniif reagiion, wy whigh theg
(bi omassxywah esactl gn thanrdagicswistd © gentraye @rb@ﬁnomﬂdd hﬁd MO EXUTRerfiadrdaétion

duced. th t 't of
he 1 or PAERoR esarat PR bR B Bt Eg n SR 805 it Guct s on can

be achi@@ésl] at | ow cost. Further, accordlng t he reactlon t reat ment

met hod of th hir becaus ani,c st e.can.be

su £ ci ent 1y e EE S RRE TR Be htRespsH RS A P S B Gmept o,
to its awignmaht copmgmheeals natonges dire avhenn bf a leveliimiastedt iaaststhe | .

Eigsrg]e %tﬁ%%e'rﬁ%r@x%?& nEI?tt}%e%rg{ I%E(),thn stewﬁgee ds p%l%gr;‘deg%nder a Se{rx?x%%% él?evg{onment
di agr anths keneind gemoexagp herydfe netfermahmtdeo thetsamaﬂamnetlcdmwromnéntrusbch for
or gani

devi ce télﬁ%?&?eacﬁéﬁg{agéqg ntma§r l%%%/e?f r&\éﬁ ﬂ{x&e(}ghe %_rpl?ro e%gtte 6 2 It(]é) E}heet i ea?#r%lﬁ t
met hod tshctivgi oendm@eﬁ tardhe Gist sndsesdnditravtagn w:ges larqahete &sset freiong@nisgnay
wast e upder.a.phernmetic environment and hol ds such environnent in a
slightly conpressed state. In particular, as shown in Fig. 2, the
react i ofUp?leat nent device includes a seal able container 2 that allows
receiving th I a
Can control |t e bt Rt fon ARt Belrtalte e ERLE Hcnb e RONLESah 2 The
pr essurerkaidnenerdfe isgeoeraisd  oigniiscamptotsphantion v\pthetbs gr@mcmvembtamed
The congghnes fis r&cﬁ&pgt%é‘@fﬂgrtﬁ'@éxf gkei @&?cehﬂ?ﬁm‘?{&qﬂé en\é@a%éoec?%%

hol ds an I nternal pressu ove t e at nospheri c pressure an ual
to or U@PW@@S@Q%‘S@ 96 Brestep thans\Pppm, more piefgili, eqirldo ob areaienrand 00ppm.
i ncl udegr;RnnOBGH AR ol &%ﬁrb%ﬂrlﬁm{o&%e b%n%/g&lam%m b S ICthet he
organic waste is removed and received open cl ose r{t ‘may be
a lid feotheniareadion Gespmes petiyefinthe segoqddlea%@mtstagm and| the temrieratere The
mat eri %enﬁfka%ﬂ%n@fé@@@ N&herefor] & 9indAhd PR Ehrb6MzAk! e J)x'ggﬁxt: %stegﬁ

mat eri al may Have an anti-corrosion characteristics

or gani caokeistaedor Withrihteerongentigiion oh exbormoapkide bying s %@%aﬁﬁ’pp@; thehe
mat er i adyofRYmhtereadtRinns 8BshtBLiRlTicileROZ4d 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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It is preferable that the container is provided with a concentration
meter for the carbon nonoxide and/or thernoneter (both not shown).
The thernoneter is useful for neasuring the tenperature at the tine
of biochem cal reaction and/or chem cal reaction discussed in the
reaction treatnment method of this invention and for checking the
progress and the |like of each reaction. In addition, the carbon

nmonoxi de net efyd &Iﬁkﬁ%lf-ih% igcfﬁ]isrcé%;ﬁérﬁ{ehqgr 0 ?ecﬁ%aaﬁ 8@&1%%}%&91&1\%&@ %(fﬂ%{}' en.

monoxi de at the tine o : reaction discusse “the reac
t r eat meldowa¥arhibd cabon manoxideenty myeds trobd includpd tkiha gonthimepinowssls thand

the li ks%c?ﬁd fe@&i&ﬂqggfcigkm{f@fi‘&fd} Ce)gn s@ﬁ%a@?QﬁQB&%ﬂtwoag%]vlg fjfe%erg@lx' pl?a%ed in

commer ci al products and i nsta at any posi ti-on.

Mor eov eihie hprmsgtic eovaprmen) & whigh the grleonsueroxée smof eprn tefleawil i s al so

provi degpsfhe pressure nmeter nmeasures the pressure inside the

contai ner and may be used for adjusting the pressure in the container

2. [0074] On themberdiaad sthe sarbon roapXida gewksgted ensids the degahicevdstsyis hardly

adj ust 'ﬂ%ﬂaa&é?ﬁoﬁi&éﬁiér&%dﬂi‘é{vfé&eﬁ h@h&%&é}lag@%r@mﬁhﬁﬁmﬁ&@ﬂﬁg SR Eise the
shown in Flgé 2 includes a high pre

| evel . The device 10 ) | Tu sure ?as,
tank 1,cxgthea@iq iepeticn hyinsactme widh theowbiaen insidpéhe qaknie waplg. t Rberefore, in

cont ai NQkh 2.cadk, tﬂero%gaﬁ{@kv\éete%&;rﬁéop%%edmnaw e dnitornitat gfch &)Q{l(ﬁ&i .iec’@f

tube 3, tank | or container 27a %usts an anmount of gas

provi de®ursesihgorganec wavle aiavdre undeihs hesmrtigenvirowaes. t Rhe cendibars it whish
gas i nsghd@artbbf mnBRIdRIARErared iRdIEk Re %?9%%% i/sehaﬁﬂ% batask$ oRERAY 'ﬂ?ee&gahc

the container 2 or. gas exhaust tube 5 and adjusts the anpunt of ga
i n the W&t anaydie, or qxamphy a case in whighhar pergieapilibs & rargeighe wside pf

be a t aftkak WaseQIRREERIerR] dndTiRSvHiEH Sfbdpm¥Rodd@ndoddls Ra&aRd. val ve
6 may be a cock-type manually controlled val ve. Howevef, it is

preferé@p9zbn automatically controlled valve driven based on a data
fromthe pr eSH&Ht@ng‘xtaﬂfre oBthedfgati @ivadtY it @B kE@nlirbdtibh §tagé RSefefiblylat
e

t he container 2, t reaction of the organlc waste can be stably

per f or nigaft equal to or greater than 55°C and more preferably equal to or greater than approximately
70°C. The temperature becomes particularly important when transitioning from the first
reaction stage to the second reaction stage. That is, in the first reaction stage, the
temperature increases as a result of the biochemical reaction by microbe. Normally, the
temperature increases to around approximately 70°C. With the temperature at around
approximately 70°C, the second reaction stage can be smoothly commenced, and the
exothermic reaction between the organic waste and oxygen and/or carbon monoxide and/or
the exothermic reaction between the carbon monoxide and oxygen can be easily occurred.
Moreover, even when the temperature is not reached to such a level, as long as the organic
waste 1s at a temperature of at least equal 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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[ 0076] The reaction treatnent device 10 is an exanple of the
reaction treatnent device for this invention and is not limted to
the structural formshown in the figure. The tank 1 may be repl aced
by a pressure applying neans, 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-flow ng towards

the tanknfhdrdi@ téiihckdasé ﬁﬁ'ﬁ(ﬁ)"@fortzbgc’@rf@lsé&h?pl& %' §&%r&¥1cwtn tﬁ@econd
i ncrease | ninter naI te eratur gtgrOVI the

ded
i nj ect | GACHQEEES. Of g %ee%ﬁ‘ reasﬁ%fé%atmﬁe&m pdh @aé’ﬂ?ﬁt‘?ﬁ‘éﬁfl tey Oheryaeethan 3 days
prefer a&}i&/eqeam'o@ ks UNOIdhe TRELRAKE ee%&}dﬂg& fhe@kouRsat (B binic waste

chanber |nta ns. t he tepperature of e cgntainer 7 and prevents

the rat® h?r 1$10eebiitde REFF@Rle the faniigRlegymibss off@riperepmenHcopiagisss and
wast e i Rtd-lagscaaBl adadfon treathleat 8évisds afe@etli on stage and the rate of
chem caﬂ rgactl on for the second reaction stage from sl ow ng down.

[ 0077] 0064] According to such reaction treatnent device 10,

because a se%@@k@ngwﬂ@a@eﬁe afRBuRePERSBUTAR CEArEDnbhtNBtHEY, bG8 the
i ncl uded, byypl acl t he or n|c vvasée in the ua mre state, ‘into

whi ch t W&k "FEIF %ﬁrﬁ%a OXX$ePp AR P%ra%weﬁew £ ca&ﬁ@%hﬁf@%lé%%ceon% as
| ef t  outhe s&dAd iréhcyibh @ta t et tukegbleae £ftdr the At teabtidtystideC BRM ik he first
difficult to occur, é(ﬁ t he redeternbned ressu e after
seal | ngreﬁﬁ@nébqﬁla?%?et ? éhe%ew aﬁarb ayeddal §0<y prOeﬁ i eh&écqeﬁe
or gani Cthwasherathee (@rdued tabproxhhetetgﬂ e i wiaikh KRACiREtBYbY Rfcribiel obi al

degr adati on, t.akes pI ce in t he organic st d the ¢

o e Hdetghio D 36 1oL 1 e Ba i cap be Sufici B semapSrnbururne:
Becaus edridaie ciufs@gste eolumee thooiganiclvedtd t6 beotduead.t | Xldteak by did @hthe turthes
not necessa Xpensi ve pressure cont Therefore, the
et T IRt o onb el B B o R eGSRk e Fhcap P RGURE Soluine
above- dieduttmaedn be aetlized at loeatose ntWﬁ‘E theosdcdal rehdidnareganét nveElsdde because

sinply and_at Iom1co d.for
ext R RErBis VEIS G Sheg AT hubbRLREMEoS it i Ren e Rt Therepire
of genesm:h |vsr1g:nhmorgamcmtet1s dispofedtiheoil egein,itheiofgneiatwistetdoer howdtued to its
this inv tlon S. ussed The hod for using heat energy
accordin ?alqyﬁknueﬁveh ?8%“@n Onémg%ﬁdﬂ(?or usi ng, as a heat source,
t he hedi00g&nerated by perform ng the second reaction stage of the
reaction tre accordln t
second as pecfﬁdﬁg{ hi's :B%\c/!lecfrtllﬁﬂg Qﬁh%%gglp rga)é\%g{r‘)g (§)r%amc W%oﬁ?ﬁ a1 £#5
react i osusk eatr pesateredth®d C, end tith the garentrat@satod tlaaomadmuln mondxadet drrgmated
third i
it 11 71 B Shead vl UM 1M soge beiner bl 5% et Blan,soppm. he
r eact i ovecarid Itehqlamrsgm C@n\bagaelwmﬂelrﬁfﬁ@amedaqml@mted heAmresmle rihe @perature

oxygen r e

o or caBtaffy A8L-CHRELEGaGe Apb GIRERRIRREINEL) hiylty MRl ekl
a hi ghethe nempbrahdtgredatmcmﬂdlang reaghedio as?eglmmpee’amtel owrhses 40@°Codr 2006C.
secondE@ %g tion treatnent nmet hod or the third reaction treatnent
”EthOd'ii,S; %: a detailed nmethod for utilizing the heat

ener gy, £ SHHPWQYH¥& s the heat of water vapor generated

af t er di sposiNextohgénidreassiretréatmeftenetbod miemplajneds dhégatd Igmniouereanmaqnt
be useqh t]hgd }Q%‘és fARE S%{é% Hg@éctigﬁ %ﬁ%@ it 1srfﬁé( segﬁ‘\e éfls ﬁgt 1 %&% %d reac‘uon
exchanger may be provi ed drtec 'y=or via £ SNt Qi

such t Hatatmenting¢thod npdeaeareunkikp d.ine fist amt seomchedctfanctmatmelt mmmhcaﬂsntee

‘Fg g 8 ?i QtYﬂrg ?gacﬁéltl %&ﬁ{elnYm%ﬁlo% atahgt)est tﬁ%%%e%&ﬁmﬂ %ng' ?e%tctl(%) HLS&Sent 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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Alternatively, the nethod may utilize, for cooling and warm ng the
air, the water vapor generated after reaction treatnment of organic
waste in the container, as a heat source for a cooling agent. [0082]
Because it takes approxinmately equal to or nore than 3 days and equal
to or less than 14 days for the tenperature of the organic waste to
raise its tenperature to 100C or 200C, for exanple, in the case when

the heainRNashehd AMRet BORBER LALITRATHL Bl DR HESEpBan Ae BEA

source, a nulti e nunb of the reaction tr€atnent evl ces S own I n
Fig. 2 lees eﬁ@alm oV gigalgr tlainéSfG &yipdasing ibAnder eateneimenigrny madsheragrboe

oper at egoAsxiid6r 4 Eﬁﬂc@ﬁ’t‘r‘&tidn uQﬁB'o?%‘ré(a%rr tﬁzﬂej pgani ¢ waste is
sequentlaI%{ shifted, so t at sourc can be conti nuously

used. [ For such utilization, it |s preferable that the

vapor that wegitsemd @a@dqemohxreamk@@;nmha&%teﬂ Onfenf Lubatrad dr@&rﬁc t&e
reaction treatnent container again to rec cle the noi sture. y 0|ng

so, cariBdHreasrdednanst theipasasi Ganste noalsias beahthséluggrpge glateed Theredorerge third

or gani crewafomrecaaﬁerp%&ﬁm m@g% sked 4584 ongﬁlcaVa{seé tﬁ& i1¥ ﬁbﬁ’dlkﬁﬁgd b PR Ast
a heat resource. Exanp]e he net

reacti orﬁa%tw@éf%ﬁﬂ%m@veth%%ﬁh@ aefoad eastian é@%%?%l‘ihﬁ §eqopd Wﬁcgon ﬁ@@menbn

i s explatmed i Fmd';%'faﬁdphe lotve ﬂhﬁﬁ@ée{chﬁﬁl treSnfREfiefHod neey%rdse@ RrShe B&%@]
( Experi nent 12 periment 1, a reaction test rfornmed under a

sl i ght 1'yass & %ése%w%m%te% slgﬁeﬂélopoﬁheﬁw lfeé%tton té‘?@éf}‘l@’tténf(t hedmay be of

m | kK cowe®Bdrairgflc (Magied BorhiRl Wyl y- kiR bishhEUhiteiAl hABRE carBén A BUNOHHE
UnlverS|tgﬁmas used in th? test after adj ustuh%llts wat er cont ent

ratio at°RpFO%IRACE Y1iea enokse conlqpt BEp oIy Paireviasee Tl thisdy
out at r%@&ioﬁleeaﬁﬁ@ft%tﬂ@d Blay bd BsdtordIcBmpb&ortch®oh©s tan fl6Fihe&s oranic wastes.
Si 1 arlt PTG o G R TR0 6T B TRBDGeRR SR NS vt er
content[oneg]i o: 51.6w.b.% is placed in a 1-litter reactor. After
closing the Sxhpust. oPal g, ohuthe pedctor. Sl el oo the s
1MPa. Thendxedd acvarlingtopthe tidel wheiont thatrheftpedtbddiire theeaked tlﬁé)second
? Egr ,? )e(lsrtenat 1241}?/ 1loggbe secon(g' reactlocnotrrlgaltgglgtan%el:tﬁn OfTI}err]gforek{ﬁél?g;p ana 1tolng greof
omitted.
[0069]

As discussed above, according to the third reaction treatment method, by placing the
organic waste (biomass material), which has resulted the exothermic reaction in the presence
of oxygen and carbon monoxide, under a gas of carbon monoxide 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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[ 0086] The gas during the reaction of Experinent 1 was

anal yzed. Concentration of the gas during the reaction was neasured
using a gas detector (GASTEC, Japan). For the slightly high pressure
reaction, the gas was collected with a 1-litter gas collection bag

and maasured For. t he ress rel ess reactio s directly
moas ur GHCPbis PRES RS obleeng oot e Sgeto o i baneack
t he anaddﬁpts&h&&acmmeﬂaﬁamu @ﬂmﬁxhﬁ@moﬁ atslatm,e@l hbb@leﬁﬁ'h&h(i)laces the
anmoni um 1{]0087t]e gﬁépﬁﬁl maat 2‘) Eﬁ%’ ,_a reaction t was
per f or f¥&UhdEr 15T e S UPE M Sé‘é‘( PrErEngnh g %ﬂég ed in
Exper i n@mtiprdssedistates elin patichilae at esiwn ihleg .t site Iféwio@&reaﬁﬁerﬁ detibeirganies a
wastheo used.in erinment 1. 2 of . the sa wat er tent .
ot o WRBlR BTo AL BRURE Ner G T DrBic VEASABE 2 DRSRbRP GRS fevice
0. 6Lm nthakgn\contrafthapreswas of theonthinet hebsweaht G)ﬂrnosﬁﬁér&r presashind@qaal to or
conpost n%ﬁtlg era ure at (gpr oxi mately around 70C, an air intake
openi ng eé n&?ﬁp EXhEEH peni ng of the reactor were cl osed to seal
t he red®vdtr] under a normal pressure. Thi s test was al so term nated
when the te ratu reac pr o t el

consi der at | on 5o et 25 Qe PREEA T oRalt “slsnd Bl eR mpmalas
anal ysigessurd dbave the dtinasphesar pmssmfd andedaptar orrteitw 15 wasosphate presshoy, fierd
in Expe It u rature ch es e
R éx H% 2l’he c%géi?rler &5?021 Jéjers eagc %{h Q;gc{e close%gt @1 é sr}rr%mn)) {ro&ns i“}ngHF’I v)s/ffngh
hi gh prtnhe srgaalcneea;m usmcmbwita)ldamin@dpeﬂhﬂepen ald(cpossgammh)ebcsa liéawti am
test). e~ Shi I

R 0 rg1 %tséém@hotﬁtah%qiaﬁ? n]g-ﬁlltédB Th In%g%xliéf ?H%Qoﬁé@ieﬁ%zﬁso not
react i qvm‘(i@xbatbolsmue@ +Tweahteng mdtbeharvealotaotl)coub&sn phariactemmcs agang the
synbol fi p | : i ch.
20t or TRe HESp B8 e Puflh il B! ARl PP RO AHE, i fpferaPhuaBh Bl ae
pr essursedleacti on test of Experi mant 1, the tenperature increased
linearl 100 f50m approxi mately 70C to near approximately 90C and then
|ncreased é&ponentlally In addition, in the pressurel ess reaction
test of Experlf isaweferabla that the apipiaciis @rw«éqdealéled cpnqsatptign metgnfor the
appr oxi fg & ﬁ{o% zﬁ%d/&ﬂh&{}hh&%err 5 0Bf sﬁm ﬁﬁ@ﬁlenﬁ&hbﬂer Fshﬁi:ifuﬁﬁ%
was ended. ot h cases e te erature r appr oxi mat e 0C,
whi ch |@emﬂn@6§§¢mp@raWQ # thy e oh Peshemival rep@sqnu amg/orrvbfzréwaleﬁeactwnt h a
cont ai NGEcsOAtin HRSed iR narddirddht LHEMRRN GFHHIE SnventioNasd R)?'&Bédk Pﬁ)t dshe
tenperature reached 200C i n bot h cases, although the nunber o (%r
needed a1 the Hkho’ 976 teasper at oraddikies. @F crdpaAonokvggateriREs it obf T at e

for gengeabiingtHe&8hdentration of cdrBorRBRS i EM tRe &nRME cBemichEre8RIA di&dssed in
heat profiles were analyzed to calculate the rate for generating the

heat. Fh§ rea&tlgrhts@@ém@wemﬁfé% Pt thisy iny epdiopzang dprghegling the mrpgresyanddhedlet ofa

i ndi cat@s chdificsll reaitohy BLEPmPARESMIR dE@B&hANbE &shmefcidEpRRIubRRAl 1,
and synbol B indicates the pressurel ess reaction (conmposting +

seal i ngptABed X238y BPSIIBH Experiment 2. In both cases, peaks of the
heat gemerating rate were observed at approxi mately 40C and

approxi mately 60C bet ween t or mal erature to approxi nmately
70C. These arMOisRY Y ioyaleds hieht yreasglr?ﬁ@teﬁé%%éh?w lae SP\nrwé%J bylhe

m d- t enegsatdiheteMnesibs (A rebdugdmsRIRPRS dntdifering mMebd el f@fa@justing the
observed in the nornmal conposting. However, the microbial activity up

to appriSisHERBIF RBEINY 4hi gher in the pressurel ess reaction test
[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
is 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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[ 0090] On the other hand, the reaction above approxinmately
70C is not possible in the conventional conposting, and therefore, it
is unlikely that the reaction was caused by mcrobe. Fromthis, in
both the slightly high pressure reaction test and the pressurel ess
reaction test, two kinds of reactions are accel erated based on the

i ncrease of tenperature. That is, as shown in Fig. 4, there are the

react | %ﬁy&%e‘f‘@e A £&cB0S TRl bR & by LB ERhaRRPs B %ﬁaéxﬁlmyst 636 5 and

(phase and the reaction t ace a ove appr oxi nmat el
(phase aB)ustS"Fh@am@bz@ttqf@ﬁS imthpﬁa@télnArZS sinilar to conposting. As a
resul t nal yzi ng the organic degrading by mcrobe, it is
understoo as a biochemcal reaction in which a netabolic heat is

generated to Tihﬁém@amswrreg%éﬁ@'e} sraybe a tapk Wib compeassadaid, Thedirst valve 4

reacti ofqivhe RRAREV beqp&y%k\f?ﬁ% fnanuam@ecoﬁ@&‘f&n&wachﬁmep%tlg ng.
It is un erstood t t era re 1s increased %Pa chem cal

react i awefefabboan atheémﬂadly@pntrﬁléedg%vecﬁn@&@ﬁqdr@m daty Tpprthe prgsgurg meter.

graph %}}9 cﬂ&tape&gﬁoﬁh %t}feeiﬂps%{n%tlﬂ HRScRlnG3S HeQBLSiRh ro@meq@gadl@ww@ can
slightl h reaction Test Experiment 1. Inmediately after the

corrrrené’@ y p¢rfarmedr eact i on, oxygen was consuned by the activity of
m crobq Oﬂ;gﬂereby reduci ng the concentration of oxygen and i ncreasing
t he concentration of carbon dioxide, To the tengerature near

appr oxi mat el yhgaeaction&caimabAevias | Gis aprexanplien! thapactnn EEHaendeycs &1

of carhpR lﬁi\l'éﬂﬁbﬁi 8nd [sa1d% 1ihliRA %6 iRl stiubRra #6n SRME] in tHOABYE! . TROAMR 1 may
approxi mately 80C, the concentration of oxygen decreased, and the

conce ntheafﬁplé?ﬁddsry LREBEC ARINING 152 SRS &Y §IHergDTessing PUmp pF g eTRPISSPr.

concentry %HHl@iBn of pI‘éES%r&@HeQE RaRR ! sﬁ@whﬁ&ﬁ SeshtdMhe pkd¥Bure THxedd the t&RSiGer
of the carbon nonoxi de was reg(arkable at e tenperature equal o or

gr eat erfTARRACK PRV LS tRWRIds Phasiaek dpe iy ?é]a}gerea$e SRTRITBTAT PRRCLYY PHE ©
oxygen 1ﬁ&re£clj§é?n Erﬁ@iﬂ@lﬁ@fdﬁéﬁfﬂﬁ@ urﬁhz] bOpRiided aattRrgat frrga:t@ﬁrmﬁwg meNieteyvE0L
is presune 0. .ori gl ragm nsu 1.on O 0OX

react i giabISHalHFH F‘E?ryntte Rrﬁé %&TWOWP%E}&W‘@Q&% al%‘?{c? ogﬁjﬁé’ﬁat( C
+f 02 = 1Matﬂng%a1(ﬁljx|§6ﬁ7 maﬁltehniﬂ%qampel@@rd‘oﬂtﬁe 4keainkr 7 aﬁlﬂpﬁehaltﬁ eRGhie@f the
(6] carnon _nonoxi de .an

o T eI SR i Ehp Rgbe e BFegBitc T 48 B PP g Bt tpaction

i ncr easgdbeliyd tierats\hesli &C 38B6h fopdltd deotisd rebeticntiiidel foom sloed@tidewit. he
above rsﬁﬁj on is an exothermc reaction, it is presuned that the
terrpere{ increase in phase Bis originated fromeach of such
chem cal rea®dcorting {098 redcRos tkitmeht drvsceallabysiuse 4 sealbpecdnmsndr add a

pressure controlling device are included, by placing the organic waste in the quagmire state,
into 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 applying the predetermined
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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Fig. 6 is a graph show ng changes of tenperature and gas
concentration during the pressure reaction test of Experinent 2.
Simlar to the slightly high pressure reaction, the concentration of
oxygen decreased, and the concentration of carbon dioxide increased

i medi ately after conmencenent of the reaction, as a result of

m crobial activities. However, in the pressure reaction test, air was
Flown LRI HeBerleRARCARErd ﬂol thishﬁvénﬁamsr A8 d TeAGNAM 18P REQ RS Shdheat
75C. Because this'is no ferent fromthe conventional conpostin
react i gsnergied bdm%f@ﬁpm@tth% ﬁe«?@ﬂd ssagtienstagmel thaswcier resiment methpd g@fg@e

agai n, Ragid Bests 9ReelhE umeéﬁnd%f)&%fmlmv&ﬁ@l §Phé&€gérfé@§té‘(ﬁby| n
contrast Wth respect to the concentration of carbon ponoxid

appr oxiDeEPENRE the @@gmﬁ weatmgpiyaethad ftheieraqpis V@;?Waﬁ‘f%‘?féalgé%l?? %rfi RsReRk
nor mal FoPaskhfich.r eaction. Further, ammoniumindicated a high
exhaust_concentration at the tenperature bei ng approxi mately 70C or

greateﬂUV%ﬁ0094] For the pressureless reaction, the maxinum
tenperature athid Aethe@ ROl khe Bgﬁ%ﬁe@ u|s§s t8e Béél)gleﬂaﬁt%li by GRCehefricHm
this point, the gas intake qgpening an gas exhaust openi ng of the

[ eact oreHfivg of fisLuganic mf&.%}e&w&%ﬁ@fl %rftP%?XlstFWé’ o HERATI T R rRpnoxide

oxygen a@ﬁ@é@ﬁ&@cﬂrdé&ﬂbﬂdoyoﬂg%a@%tﬁén ﬂh@%&deﬂ&ﬁhﬁﬁdld%gﬂeeﬂ eHeet d:a@t@e thange of
t he gas detecting tube. Based on this, 0&%85 %Fned that th

e
concontFEPFERIG BSPRRSHO G BRI RERUEs BeF RecoRdarActign stage of the
react i Qacdidreddion tRatri@it nfiilid @ thé ehisll regtionrdingéht BieB&sIUr € reaction.

I n contrgéi carbon nonoxi de started rapidly increasing after sealing
the rea€ and increased to 1500ppm at approxi mately 100C. However,
despite the mwl ﬁlleﬂtﬂl&ﬁo@foﬂﬁﬂgﬁigl th@hedt egergglaqnahh@t}deémlhhga@ tlhé Iidat
at approxi mate 80C to roxi mate 100C, t concentratj ons

car bon R AR AR L GRRT Bk el ETRBTG: 11 GO pafcs ey
car bon prRexXi da thiddasthen aichaigdemhg bbasgendmhatheat exokatgenmiag bagadadtd
to bind,.w h car bon o%) arbon d|0X}13§.t Fbwfver, ecause.t?ﬁ:
concent%‘?f’ AT B ARG IF SOURMPLSHEN J14t 4\l empEralyg YARaTdS {gfugeddrom
oxygen thscataverdad grovided betegalipane highabmpergaine-sideasitapu@bt hough it
has not Eg n proven. [0095] Regar di ng t he nmechani sm of
tenperép i ncrease during the pressureless reaction, simlar to the
slightly hi gmlmimwbetlreaaethbmmayimﬂiiza for @sling dnd hzatmilngehet anpies whtar e

i ncreased due i oC ckion .hy m. cragbe

the norvaar* ¢ iste ity SR BRI Py S Yot dh IR h AR B et R
exceediagolipgrgoat.mat el y 7OC to approxi mtely IZOC was due to a
chenicgboggactlon of C+ 02= CO2 + 94. 1kcal, C + 1/202 = CO +

26. 4kc CO + 1/202 = CO2 + 67. 6kcal . Nbreover, it was confirned
that the tenmBacatserttakecappasasataly equabsc erenwieyhan YHfaysenp equel to er less than
:)regggglrlglsi ggfforttﬁe %e )é)lr?%tﬁl%coef tl?é 1%@1%% %ﬁé&l t% E@é@M?{emﬁ%&h%g t(g E@O"C or 200°C,

| i near ,fonexhnifie it érpesamice t}mcbahg@merag@h@mtth@dlm@eé regrtipeastede used as a
expone re.
Thor ef aicaf S A BIUAARLARIERY fi ARGk rchbacticeddul [ 4D, PSS
exponentpeded, aod éms:@a@tfont theatmentplsr meumey hboperatedps 8 1@@@0;409 period for

[ 0096]

Fig. 7 PEoHRNc o S n i3I ROR TR Mool DY SRR RoBlyonsly weed

t he ga§06&dct|on t est mnth oxygen and carbon nmonoxi de onIy | f the
reaction in

nonoxi de, thgﬁﬁgﬁ%ggg?ﬁgéhghﬁg&ﬁgﬁﬁ%ﬁggggg 5 iﬂgﬁhﬁéxgﬂg£§§§§b¥§§§?br
with o rﬂxyhzalger wrrircelatadontontba oseictien tragtment ¢anfaingrgeaindo sgoyclgne maisboa

o nOX' Pg IQ% cré Otlé?ﬁloﬁ g tl{eq{rg%gé Yalle %IBIK s \&Jﬂ?esggiaﬁﬁ@fhef&%c waste can

apprOX| apprOX|na confirmed tha

t enper ahemogtmwba@@d foraieatativiely 1ﬁ@g ﬁme ‘asadssiiesoweRd sl i ght |y hi gh
Examples
[0084]
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[ 0097] In contrast, in the case of performng the reaction
using the air and carbon nonoxide froma roomtenperature, the
i ncrease of tenperature was not observed under the normal pressure
and slightly high pressure. Therefore, it is presuned that a certain
anount of tenperature is required in order to initiate the reaction
by the air and carbon nonoxi de. Fromthese, it was proven that the
reaction in phagehBmecthod I2SRAYS eNBIELES thE 8ﬁg‘éhic%steadl@oﬁd|i}?§ tolthiR
carbon nonoxi de ‘i nvolves wi th the reaction. dition, it becane
appar erBvenian isgxplaned ndepal it igfaripg & %P@ﬁ]@ér‘?ﬁila@"tm‘?fﬁs -of carbon
nDnOX|q@0@ﬂe needed to initiate the reaction. [0098] (Slightly high
pressur E reac q? of dry-type bi omass) Fig. 8is a graph
shomnné n tenperature when performng the slight
pressure r ea@f’t& Bipesifeat Uﬁe@@ﬁﬁgl tastiveas petfwmasdoynsicna ﬁl@gfa%mlglxpm&w .y As
S0C to 230 @e%gme%g& eta %Brmlmtdo%ﬁtmﬁe@ﬁbﬁm fa¥m '&'f% RGP
reaction he tenperatdre increased even he wa
conte nthpatqféJts@mw Bnivenstyer ey used in thadest eberradiustiag ttﬁ avcatqr ﬁ@ntmttréﬁlo at
cont ent

5@{519% y ﬁﬁé@kﬁr abg 3@ pan tﬂ g g)f%ttehs 1 R&UIBSRPUS O g@ﬁéhﬁﬁw

phase §P e "ot her a reference (wat cont ent

ratio: 165089y, oy thegestylevicn, a ﬁaghﬁlmhmhpryssw}regﬁafﬁw@ﬁwg hﬁ@agtaﬁ&mctwaé
i niti atf?ﬁxé wder t@ﬁfe%@ sﬁéﬁﬁ F 2714"@5&19”@% W Qe ARG Dnteht rakis:

consid hat the carbon nonoxi de needed Tor thé tenperature

i ncrease- %be/e)u 1@1@1%&1%1 -ligfg¥ Fepgion nth@efeC)l%@“ééX]ﬂﬂ’t’éE‘PpeﬁB}gﬁlthe reactor,

pr essurgg:. s Fene ﬂae Seactdr ﬁf@ﬁ tm:rzﬁlsme@o ﬁlﬁfﬁtalﬁ hR REQERUA %é"x%ﬁct@f‘atqfl\fllee{?t
to cause the carbon nonoxi de to be easil generated fromthe sanEC
mn

whi ch iThettps wagisgmpleted whepthgtemperature reggfieg 60 approxipetelyd f @4s© 20
t emper abHEiBerRSn §PME ichmeteALER ot citiRvicBubddal tenperature for the
sllghtlé high pressure reaction test is set at 55C. However, the
i ncr eadB0§G tenperature was not confirmed when the slightly high

pressure reactheQas Hﬁﬁﬁ WRSeddiibh 0@ ERPerith@iN 15043 andRERT AChcehti@ion of the
chenmi cal reaction %

gas nalnl of c r bon e.in phase B is
consi daedunes ateicon s Thesaed slg%g&rga@ Biattar w%ﬁgdamﬂ) For By, 9
is a grsﬁ@m;shgwpa@s@ﬂaa&gﬁ@nl ﬂhetg%ﬁg@ﬁ adllecedivith &&%ﬁﬂet g&s})dolde&ti(ﬂlfbag and

ressure rea sin e. bi r ric

Excol udRGEEGHh ofiOF BE BTl pAr UGS AL SREGI Ty ep Cp SR s
reacti ngeﬁllhgr@f&mlé@@tbmt"ﬂie)gaz@@Jedth@tﬁealﬁp@matvw’s exiger, eadedmoavkidei t h
t he woo chup g rown rice. This neans that the tenperature can be
i ncr ea<@PAF A PYLHPEOR ™ er (i ncluding C) that generates carbon
monoxi deo&xi sts. This suppl ements that the gaseous reaction in phase

B startg mﬁeﬁ't%gperature equal to or greater than 55C, simlar to

t he dri COW excCreta 0101&.(EEgradatlpn ql q{ganlc tter in Bhase
B) As Experiment 2, a reaction teSt was performed under a normal pressure. The 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-vm™ 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
deviceused. 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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Tabl e 1 shows changes of a VMratio (organic nmatter content ratio)
before and after the gaseous reaction in phase B. In phase B, the VM
rati o before and after the reaction does not change. Therefore,
degradati on of organic nmatter cannot be expected. It is understood
that the degradation of organic matter in the slightly high pressure
reaction that starts fromthe roomtenperature and the pressurel ess

oy | I A e em e g o et e

React i dHeSSUTCYRAGHQD it%gt)k?élfiogr"é’e’flﬁ\?n?%QEF%SBW}{?S%WI‘P%E@F - aft g @ﬁ@mﬁvd

react i QRdicfeselsliBil2hi8R pPessure reaction test of Experiment 1, symbol B indicates the
pressureless reaction (composting + sealing the reactor) of Experiment 2, and symbol C
indicates a point of time at approximately 75°C, at which the reactor was sealed (composting)
in Experiment 2. In the slightly high pressure reaction test of Experiment 1, the temperature
increased linearly from apprbximately 70°C to near approximately 90°C and then increased
exponentially. In addition, in the pressureless reaction test of Experiment 2, the temperature
increased linearly from approximately 75°C, at which the reactor was closed, until the test
was ended. In both cases, the temperature reached approximately 120°C, which is not
possible with the conventional posting. Moreover, with a container that resists a high
temperature, it was confirmed that the temperature reached 200°C in both cases, although the
number of days needed to reach the temperature was different.

[0089]
(Result of rate for generating heat)
In Experiments 1 and 2, the obtained heat profiles were analyzed to calculate the rate

for generating the heat. Fig. 4 shows the result of the calculation. In Fig. 4, symbol A
indicates the slightly high pressure reaction test of Experiment 1, and symbol B indicates the
pressureless reaction (composting + sealing the reactor) of Experiment 2. In both cases,
peaks of the heat generating rate were observed at approximately 40°C and approximately
60°C between the normal temperature to approximately 70°C. These are understood
certainly as the peaks for activities by mid-temperature microbe and high-temperature
microbe that are observed in the normal composting. However, the microbial activity up to
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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the conventional composting. It is understood that the temperature is increased by a
chemical reaction.
[0091]
(Result of the gas of Experiment 1)
Fig. 5 is a graph showing changes of temperatures and gas concentrations in the

slightly high reaction test of Experiment 1. Immediately after the commencement of the
reaction, oxygen was consumed by the activity of microbe, thereby reducing the
concentration of oxygen and increasing the concentration of carbon dioxide. To the
temperature near approximately 80°C, the concentration of oxygen and the concentration of
carbon dioxide transitioned at the same level. However, above approximately 80°C, the
concentration of oxygen decreased, and the concentration of carbon dioxide increased.
[0092]

In contrast, concentration of the carbon monoxide increased by time. The increase
of the carbon monoxide was remarkable at the temperature equal to or greater than
approximately 80°C. Decrease of concentration of the oxygen at the temperature equal to or
greater than approximately 90°C is presumed to originate from the consumption of oxygen by
the reaction of carbon that forms the sample (cow excreta) and oxygen (C + O, = CO;, +
94.1kcal, C + 1/20, = CO + 26.4kcal), and the reaction of carbon monoxide and oxygen (CO
+1/20, = CO, + 67.6kcal). Similarly, it is presumed that the concentration of carbon
dioxide increased by the above-discussed reactions. In addition, because the above reaction
is an exothermic reaction, it is presumed that the temperature increase in phase B is
originated from each of such chemical reactions.

[0093]
(Result of gas analysis in Experiment 2)
Fig. 6 is a graph showing changes of temperature and gas concentration during the

pressure reaction test of Experiment 2.  Similar to the slightly high pressure reaction, 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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[0094]

For the pressureless reaction, the maximum temperature at the composition (phase
A) is approximately 75°C. From this point, the gas intake opening and the gas exhaust
opening of the reactor were closed. Immediately thereafter, the concentration of oxygen
decreased rapidly to 6% or less, which is a detection range of the gas detecting tube. Based
on this, it is presumed that the concentration of carbon dioxide increased due to the chemical
reaction similar to that during the slightly high pressure reaction. In contrast, carbon
monoxide started rapidly increasing after sealing the reactor and increased to 1500ppm at
approximately 100°C. However, despite the concentration of oxygen falling below the
detection limit at approximately 80°C to approximately 100°C, the concentrations of carbon
monoxide and carbon dioxide became considerably high. For the carbon monoxide and
carbon dioxide to be generated, oxygen is needed to bind with carbon or carbon dioxide.
However, because the concentration of oxygen is extremely low, it is presumed that the
oxygen is provided from the component of organic waste, although it has not been proven.
[0095]

Regarding the mechanism of temperature increase during the pressureless reaction,
similar to the slightly high pressure reaction, it is presumed that the temperature increased
due to a biochemical reaction by microbe in phase A between the normal temperature and
approximately 70°C and the high temperature exceeding approximately 70°C to
approximately 120°C was due to a chemical reaction of C + O, = CO, + 94.1kcal, C + 1/20,
= CO + 26.4kcal, and CO + 1/20, = CO, + 67.6kcal. Moreover, it was confirmed that the
temperature increases to an extremely high temperature regardless of the existence of
pressure. However, under the pressureless reaction, the temperature increase in phase B was
linear, and the temperature and heat generation rate increased exponentially from
approximately 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
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[0103] Fromthe results shown in Figs. 3-9 and Table 1, the follow ng
statenents can be nade. (1) A high tenperature equal to or
greater than 120C (confirnmed up to approxi mately 200C) can be
generated in both the slightly high pressure reaction and
pressurel ess reaction (conposting + seal ed reactor). (2)
The tenperature increased by the following two types of reactions in
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t han 536§? wever, when generation of heat by mcrobe is expected, it

is noré Jjective to utilize, for tenperature increase to 70C, the
bi ocheni cal rigachtrasn ihyhedase obpertdiaiingthedexeisn asihg tigedir amsaionahonoxide

heat . from a room temperature, the increase of temperature was not observed under the normal
pressure and slightly high pressure. Therefore, it is presumed that a certain amount of
temperature is required in order to initiate the reaction by the air and carbon monoxide.
From these, it was proven that the reaction in phase B is a gaseous chemical reaction, and that
the carbon monoxide involves with the reaction. In addition, it became apparent that
minimum temperature and concentration of carbon monoxide are needed to initiate the
reaction.
[0098]
(Slightly high pressure reaction of dry-type biomass)

Fig. 8 is a graph showing changes in temperature when performing the slightly high
pressure reaction after heating dried cow excreta to approximately 50°C to approximately
70°C. When initiating the slightly high pressure reaction from 70°C, the temperature
increased even when the water content ratio is 0%w.b. Therefore, it was confirmed that the
water content ratio of sample does not 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.

26



(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 substrate. (5) Carbon nonoxide is discharged
froma nornmal conposting reaction. Brief Descriptions of Figures
[ 0105] Fig. 1 is a graph that schenatically shows a

rel ationship between the tinme and tenperature inside a container when
oxygen[b§mjorcedly supplied inside an organic waste in a quagmre

state, in mhlch the oxygen is difficult to penetrate when the organic
waste is | ef tFigf1s agaph W%P&ﬁh%ﬂﬁ%ﬁéﬁww&%{%@?é‘h@ﬂd 18 BICSBE ar e

di ffi cublctiod BEGWry-type biomasdivebodZhips, lﬁo%rﬂb@} b chdifls as @ﬂ&r%ﬂAOVWnan
exanpl e of a reaction treatnent device for the. or ganic waste of this

i nvent iRsptorming the slightly high presgrg Feaghons e %’@r%ﬁfﬁb’smo? thertgBPEEUres

by Expeahé@rik bbtH with ¥ WodEldPs HESSWNGideeaThisQfledns fla} tiRNEmM ié ERIMHe
2 (pressureless reaction te oW n

r esul t SNgEatE At ayAgapigmasisr 1§F1é‘d¥5‘l§tcc?|th§cge¥lgr6??ﬁ QWEPQ/E}%@%@ Fosiat 3‘}1@

profil esp ?1@%ﬁxﬂﬁrth@§ﬁk§us]reaﬁﬂ)nan phase B start&hith teipbfitide 6@ o 6N@6ABH
changes_ o tenperature and gas concentration in the slightly high

pr essurtBan &3¢ sispilarde th %ﬁHQQﬁ9 & FXEERIR- 1. Fig. 6 is a graph
show ngoehgnges of tenperature and gas concentration in the

bt a%a{u?r?&‘ gEEnEfx?a{tteP eﬁﬁ?@ﬁ rent 2. Fig- 71s a

graph s changes of gas reactlon t est

usi ng onI y a. lfn]d ngﬁ§ i Y. ratio ( orgamvrmjtterscqngenarag&w aproEH At

t enper ah¥ bRsebhaRagsorf ﬁrphfa&es sl lrgﬁﬁdsa BV VI866 HERrd SAGH P meafeacselbn does

heating drjed com/excrea? to ap PX|nateI 50C to apprOX|naf 70C.
not change. Therefore egradatlon of organic matter cannot be expected. Itis understood
that the degradation of organic matter in the slightly high pressure reaction that starts from

the room temperature and the pressureless reaction is mainly resulted from the microbial

degradation in phase A.
[0102]
[Table 1]
Table 1 Changes Of A VM Ratio Before And After The Reaction
VM ratio before VM ratio éfter
the reaction, % the reaction, %
cow excreta 0 %w.b. starting from 55 C 86.2 85.9
cow excreta 0 %w.b. starting from 70 C 859 86.0
cow excreta 7.1 %w.b. startingfrom 70 C 86.1 85.6
cow excreta  63.5 %w.b. statingfrom 70 C 85.3 83.9
wood chips 0.2 %w.b. startingfrom 70 °C 99.5 99.4
wood chips 357 %w.b. startingfrom 70 C 99.6 99.5
brown rice 11.2 %w.b. starting from 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 + sealed reactor).
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Fig. 9 is a graph show ng tenperature changes for the slightly high
pressure reaction of dry-type biomass (wood chips and brown rice),
excl udi ng the cow excreta. Description of Synbols 10106] 1Hi gh
pressure tank 2Container 3Gs injection tube 4First val ve 5Gs
exhaust tube 6Second val ve 7Heat insul ating chanmber ASlightly high
pressure reaction Pressurel ess reaction (conposting and sealing

reactor) Sealbyhd RaRePiurkGATRASE bHe foB6RRR tdl tHH&IdFBeactions in both the
slightly high pressure reaction and pressureless reaction.
[0104]

Reaction 1 (phase A: room temperature, approximately 70°C): a biochemical
reaction in which metabolic heat is generated by degradation of organic matter by microbe;
and

Reaction 2 (phase B: from approximately 70°C): the following gaseous reactions in
which carbon monoxide generated from the organic matter involves:

C + Oy = CO;, + 94.1kcal (394.3k));

C +1/20, = CO + 26.4kcal (110.6k]); and

CO + 1/20, = CO, + 67.6kcal (283.7kJ).

(3) The gaseous reaction in phase B is presumed to initiate with carbon monoxide
equal to or greater than 50ppm and temperature equal to or greater than 55°C. However,
when generation of heat by microbe is expected, it is more effective to utilize, for temperature
increase to 70°C, the biochemical reaction by microbe that produces a larger amount of heat.

(4) The gaseous reaction in phase B may increase the temperature with any
substance that does not depend on a water content ratio or that has carbon as a substrate.

(5) Carbon monoxide is discharged 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 is 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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[Claim1l] A nmet hod for disposing an organic waste that is

| i vestock excreta or an agricultural waste product, which entirely
have a water content ratio of 80% or greater, or a food waste product
which entirely have a water content ratio of 40%or greater, the

met hod conprising: a first reaction stage including:

pl acing the organic waste in an air-conpressible hernmetic container
havi ng a pi p&i@ands a grglhwhpwing results of temperhtorecduhygessafipat yiangomoteytgsmg

i nsi de tre.or nig wast e .under a conpressed-air environment over an
at mospR&i & P é%%d%%mgﬂaméaual to or below 15 atnospheric pressure;

and Fig. 8 is apcaphashowin gatemipatagurn ghangesrfretiat slightlythighhwessngamiaation

wast e, i.nt ich the ax n i s _suppli ° | y a

bt ochetgsreagapes SuR e ssbr B frr ke A aE R & o7 an

a second readig. Ons stgagh showvlingliemgperanue ebaigag faritee slggipe haghupressofe reaion
organic | . ! r r in the
hernetf%%%%{ 5%2%#M%3&Ph£8%??%ﬁg?éggﬁ%gh%%?ggggﬁ?g&Tg8%@%@'greater by
hol di ng the organic waste in the presence of the oxygen and carbon
NONOXi e | r eater than 100ppm originated fromthe organic
wast e gﬁ?gﬂﬂﬁﬂ%%fﬁgng%eaction stage. [C aim 2] A et hod for

di sposifAd@n organic waste that is |ivestock excreta or an
agricultural ?Eﬁﬂﬁ@ t, which entirely have water content ratio
of 80% or grea , or a tood waste product, which entirely have water
cont ent2 r at i €on&idd% or greater, the nethod conprising: a first
reactiqp StaQﬁmﬁ@%&Hﬂﬁﬂgé pl aci ng the organic waste in
an air-conpressible hernetic container having a pipe and a val ve;
direct |4y inj &asi yAlvoxygen i nside the organic waste using a tube,

i ncreasdy ng am.d enperature of the organic waste, into which

t he ox?%en ighgg%ﬂégggm%to at | east 55C by a biochem cal reaction of
m cr obé exi stSepepd Yaltthe organi ¢ waste; and

7 Heat insulating chamber

A Slightly high pressure reaction

B Pressureless reaction (composting and sealing reactor)
C Sealing reactor (composting)
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a second reaction stage including increasing the tenperature of the
organi c waste that has increased to at |east 55C or greater in the
hernetic container by the first reaction stage, to 100C or greater by
hol di ng the organic waste in the presence of the oxygen and carbon
nonoxi de equal to or greater than 100ppm originated fromthe organic
waste after the first reaction stage. [Caim3] A nethod for
utilizing heat energy, conprisingcoftof CHiRe heat generated from
perform ng the method for disposing the organic waste according to
claim1 or 2.

[Claim 1]
A method for disposing an organic waste that is livestock excreta or an agricultural
waste product, which entirely have a water content ratio of 80% or greater, or a food waste

product which entirely have a water content ratio of 40% or greater, the method comprising:
a first reaction stage including:

placing the organic waste in an air-compressible hermetic container having
a pipe and a valve;

forcedly supplying oxygen inside the organic waste under a compressed-air
environment over an atmospheric pressure and equal to or below 15 atmospheric pressure;
and

increasing an internal temperature of the organic waste, into which the
oxygen is supplied, to at least 55°C by a biochemical reaction of microbe existing in the
organic waste; and

a second reaction stage including increasing the temperature of the organic waste

that has increased to at least 55°C or greater in the hermetic container by the first reaction
stage, to 100°C or greater by holding the organic waste in the presence of the oxygen and

carbon monoxide equal to or greater than 100ppm originated from the organic waste after the

first reaction stage.

[Claim 2]
A method for disposing an organic waste that is livestock excreta or an agricultural
waste product, which entirely have water content ratio of 80% or greater, or a food waste

product, which entirely have water content ratio is 40% or greater, the method comprising:
a first reaction stage including:

placing the organic waste in an air-compressible hermetic container having
a pipe and a valve;

directly injecting oxygen inside the organic waste using a tube,

increasing an internal temperature of the organic waste, into which the
oxygen is supplied, to at least 55°C by a biochemical reaction of microbe existing in the

organic waste; and

30



a second reaction stage including increasing the temperature of the organic waste
that has increased to at least 55°C or greater in the hermetic container by the first reaction
stage, to 100°C or greater by holding the organic waste in the presence of the oxygen and
carbon monoxide equal to or greater than 100ppm originated from the organic waste after the

first reaction stage.

[Claim 3]
A method for utilizing heat energy, comprising:
utilizing heat generated from performing the method for disposing the organic waste

according to claim 1 or 2.
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