UVeSeVS|"6FT9> WASTE CARBONI ZI NG AND ENERGY UTI LI ZI NG SYSTEM FI ELD OF THE

INVENTICN [0001] This invention relates to a waste carbonizing and energy
ut'ilizing system and particularly to a system conprising a carbonizer and
a gasifying fusion furnace) which can be operated at | ow cost, and which is
not affected by variations in the kind of waste to be treated, or by the
noi sture content of the waste material. BACKGROUND OF THE | NVENTI ON [ 0002]
In recent years, the volunme of waste, such as nunicipal waste containing a
| ar ge anount of raw garbage, has increased greatly, and it has becone
extrenely difficult to _secure adeﬁuate | andfill space. The increase in
wast e has becone a"é&TEoGSREONLAING: ANPeFNERSYt UEGLAZIYG RYETBYMN areas. In
order to solve this problem and also to address other global environnental

i ssues, sysTEReD vIPF CHEBHUHFVEREETI® and utilize the heat produced by its
combust i on, [6§0E) beenpi 1 rafHeed: o] Q003 &L gUl &, 4, shovs. g aste | and

gasi fication. power generation system iseTosed 1 0 bhexam neg 2 PEnés

Pat ent Publ ¢zexdomiNol 13 I8 2/ <tg99, anicﬂcdmrislmﬂeaﬂgamﬂa Qa‘ystthﬁn

above-nenti fi utlllzatlo st 0005] In this waste
gasi ficati oérsl) g‘ V\]/?eg@g%ﬁaerc%{}lb%n systgf’hdlﬁog ¥ X‘i ‘* ‘aViashe
suppl i er intan aod |epeatrzest bed gasiddoat |a1mfw1ﬁrtace:.sl%t I%afrﬂe!cade!d/ wxi di zed

gas, gener t cat| op furnace. 10 ent froma gas

di schar ge %%rﬁ%&%y%l%?%%% 8575 #8" Hf03% 1?‘?!1%%\13?5?33”0? Ys@b%F‘StléHuFﬁto

not - yet - burodntodrar 405 hea usds tdd4ga el LoMbust i bl e gas 120. [0006] The

not -yet-burnt char 105 is recycled, as a conbustible, into the gasification

furnace 101. The dust 104 is processed in an ash fusion furnace in the sane

way as the HACKGROUND Y@ -THE niNyENTIONThe conbustible gas, from which the

solid cont eﬁ] (&a}; been se arat ed is introduced) through path 120, into a

burner 110 tH%tlyh arF%u’? e (TR SN oParas s aﬁqel'h@é't ed in the

air preheaiﬁﬁniéhﬂﬁiﬂwddﬂkocbﬁ%a@ﬂ&ﬂ%raligrg@ngméﬁﬁir6¥n¥daﬂ%r ng% ﬁg%nto
co ti

an air scattering pipe (not shown) as fluidization air. Thé

gas, sent tYPTIRASRA EFeIUY 1 ML gt bewpme exnenaly dHd fjevdrtattes
conbustion gasuad AadtiHtd erfRfahur &palhie. h"ﬁi’ét%fm%r e“rﬁn‘&% s §.gn gas
generates steamin a baoiler 111, and) after renoval dust by neans of a
bag filter Q85PME e sggdops FEFéal ool ehe MW@I Hrouglraa sheaney 115
after going ideedgh @sbngucad d n r

reaches the bag filter 114, sl ak%gg%llgng éﬂlghlggq%@é%dgg%? C?tk% gggﬁown) to
renove sal teHAd IHRHAIdiSAUSE . SvEhmmyerdrah diinm wast ehoiangt uEilize
generates paehdit PP 1 G808 L e Lk3- ﬂﬁ 0Pt MAHS %fulc?a g hrown
directly into the conventional fusion furnace, arge anount o uel oil
was requi reEquri”orderFltgdl%ﬁs%hQ%at@ﬁﬁéﬁagwefi@aum@ LIdB«gaIEQSHQEhBLUB I n

addi tion, LR LALA! Rl LRSS & NAce. Iilel8d8ed,0n
order to pr oduce Usion) the structure OFQP%Q%SE%ag bé:’cl Gi"
conplex 118124/1999, which is one example of the above- mentloned

combustion energy utilization systems.

{0005] In this waste gasification power generation system
100, waste 102 is fed from a waste supplier into a fluidized
bed gasification furnace 101. Partially oxidized gas,
generated in the gasification furnace 101, is sent from a gas
discharge port to a cyclone separator 103, in which it is
separated into not-yet-burnt char 105, dust 104, and
combustible gas 120.

[0006] The not-yet-burnt char 105 is recycled, as a
combustible, into the gasification furnace 101. The dust 104

is processed in an ash fusion furnace in the same way as the
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[ 0008], The nore conplex equipnment is very difficult to operate) and
consequently it was necessary for the manufacturer to provide skilled
operators, resulting in excessive |abor cost. Mreover) if the waste has a
hi gh noi sture content) it is difficult to raise its tenperature to 1500
degrees Celsius. Thus, a conventional fusion furnace has a hi gh equi pnent
cost due to its conplex structure, as well as a high operating cost due to
excessive fuel requirenments and the need for highly skilled | abor. [0009]
The conventional fusion furnace elimnates dioxin generated from

i nci ner at edAeHENPEES tsBBRTas Thst CORPUSH 1B ef g9sashr oy vidsdr bhpotrlido
acti vl ed cahomeohatl gad LilEraZea, 09SeAEBLKoqIaEhos L gLAI gy di oxin

have continued to increase an ave become a problem 1 eover

al t hough t Hé'tigadt Bupaeerl e idrsichy aoys i sripn@thed ter Gnot ishoyodi.grnalrt o
elimnate gt ash idgt; c SSRal ol t.Q S

gasi fied gas tor?ﬁe 6%%68§Fﬁ§n$$ﬁ§%ace, tzgjﬁbgg é e ?éﬁ§%§§9%¥rg§hyMAthin
t he cycl on@énskphe atetainsiear besen30f tame: @ hersefadrtening pipadwnoitdsiiden) hat

h wi] . i i t il 1. 0011) Th h t ai
sore, ash i S6eeatanyl QLp, LGRS Ja  OBID) SIS, B Phe B3l gent a
furthernoré,10 tbroogbupatbnizg@s corhaimesi.a drdl gensraiets obmbithtjas, gdor
eXapl€) Uil 3 008, R aLSnRE Ml bSRerAhe oo g age e e o

reacti on between conpou aving o
Cel si us, anrgnddatesntsaieaed inn at beigas wiltlhi and)e diealr exebaagebfwatben t he

boiler. Therefore) in the _conventional t e power generation systemthe
stean1tenpgpéfﬁfbsﬁ§Eggh§P§I&ﬁﬁggf 334a“%- ﬁ%ﬁeﬁ? %Fg?agfdl5® é ©bel ow 400
degr ees CelasimtsphEriesthesubh s chihaeypDlreragritegat nantiefdudh QRCYndi &4 2]
Attenpts haye Jheen de to i ove power generation efficiency by using a
deducti ng ra%&???FPFt?%?F%L; cﬁéﬁﬁﬁﬁl' I35 thEhFuP%%cél%B%rthe
heat exchanger, tsdalkeer edse tike aagled Ftemup efiflicci @AY shdwhhe teorBRSEEON
gas. However _sati sfac o%g_res |ts could not be obtajned with these

i

measur es. [OOf3PFnT 58P 3RTAWY h tHEI e SERETRFLRITR £5 BPELeFi vkl use of

resour ces igene@@fiRis yoakes, byhareéviay beetecandenmmnd nfeoriitzhe utilization of
bi omass. However., when using woody bi onass such as scrap wood, or |ive
bi omass suéﬁq&glraw &gryaéée ﬁéiaﬁrown directly into the conventional

fusion furnace, a large amount of fuel oil was required in order
to raise the temperature to 1500 degrees Celsius. In addition,
because the internal pressure in the furnace is increased on
order to produce fusion, the structure of the equipment becomes
more complex.

{ooos] The more complex eguipment is very difficult to
operate, and consequently it was necessary for the manufacturer
to provide skilled operators, resulting in excessive labor cost.
Moreover, if the waste has a high moisture content, it is
difficult to raise its temperature to 1500 degrees Celsius.
Thus, a conventional fusion furnace has a high equipment cost
due to its complex structure, as well as a high operating cost
due to excessive fuel requirements and the need for highly
skilled labor.

[0009] The conventional fusion furnace eliminates dioxin
generated from incinerated remainders such as bottom ash or

fly ash by adsorbtion into activated carbon or slaked lime.
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probl ens were encountered, such as securing stable anounts, property

changes, and high noisture content. In particular, although it is possible
to secure stable collection of |ive biomass, as enornous anounts are

di sposed of, it is difficult to secure stable collection of woody bi onass.
3 [0014] In view of the above problens) the invention conbines a

carboni zes and gasi fying fusion furnace technology to provide a waste
carboni zing and energy utilization system having high efficiency, and
enabl es the utilization of all kinds of waste bionass, including raw

gar bage vwtt?qyﬁﬁQﬂ?QﬁﬁﬁmnM@§ﬁﬁﬁnF@ﬁﬁﬁhﬁﬁpﬁo@POﬁﬂ@d@éNﬁgC@@ﬁﬁﬂ“&@htowhlch is
a cause of jinptense @dﬁ1ﬂgggp%@@§ € aC QRN - SUMVARY OF THE | NVENTI ON
[0015] The waste carbonizing and energy ut|I|2|ng systemin accordance with
the i nventlfdwl@drrprl meepvm"r b@htlze\sglnd:rhqawedmlmgn@hme@@aiatbyxgcarbbamm ng
waste, a g |n us urnace.arral ed t cei nd b n cha coa

pr oduced b?sdtohé cg%%ondi 78I ERATR A€ ek 5\3: ug}lﬂl %‘ é‘ﬁ]CXS RBEt ed
to the gasm‘e;uantgw‘axsnon famihaoeiuﬁ;ary vhil ki gastgfimtgagemrtaieedombu*sheOn
operati on t he fu5| f urnace. at ,pat cycl es recycling
exhaust heat™ i’ % ggl&ﬁ%99¥lﬁfﬁsf &h g'céﬁﬁiﬁn?es f or

ef fecting csaammitzﬁt I:L@naQBuMSD@%I hed@i thef 6 iRy efseﬁaawlaamabuﬁaton
furnace is arranged gﬂda ceive an |nC|nerat$ car boni_zati on gas generated

from car borfi“F%t i SarRe dBSoriPeLoid®F ddli-nt r oduce the

i nci ner at edggparjoni zatneobudat aBhocbheadas hyhBegbush8intubpachiok9844] The
carboni zes preferably conprises a carboni zation tank into which waste is

i nt roduced, (88%d -a §Cddk efds gt 68 REF nfN2 4RO aKpfi) zaBngn Tuakkermereecehdi ng a
heati ng nPQ!d&{Bus'ﬂl%ﬂ aageéomrw% m}s@&fﬁo@&t Ufeﬂé@rgﬁyg ZYy eﬁaﬁl K, are

separated by a wall formng a heating Surface withint carbonlza I on
tank. Rot atqméjOrréaHg)pwef dnlsnypef Rhgh bemperd tigeg |9pTNafd Atheosadtedugai nst

‘the heatingsuehacsonl B818Leh rbc;ngﬁgtlﬂ{cﬁf fahAad e aood Mthig tp'?ﬁntnﬁgﬁ]&":)%on a

plurality of carbonizers surro he gasifying fusion furnace.
500 degrees Celsius, and HCl1l contained in the gas w1th1n the

heat exchanger within the boiler. Therefore, in the
conventional waste power generation system the steam
temperature is generally set to a low level, e.g. as low as
below 400 degrees Celsius. This results in low power generation
efficiency.

[0012] Attempts have been made to improve power generation
efficiency by using a dedusting apparatus, filtration, or the
like, between the furnace and the heat exchanger to increase
the ash take-up efficiency in the combustion gas. However
satisfactory results could not be obtained with these measures.
[0013] In addition, with the increasing call for effective
use of resources in recent years, there has been a demand for
the utilization of biomass. However, when using woody biomass
such as scrap wood, or live biomass such as raw garbage, major
problems were encountered, such as securing stable amounts,
property changes, and high moisture content. In particular,
although it is possible to secure stable collection of live
biomass, as enormous amounts are disposed of, it is difficult

to secure stable collection of woody biomass.
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[0019] No burnt ash is produced at the tine of waste carbonization within
the carboni zer. Consequently, generation of high tenperature corrosion can
bé prevented. The elimination of high tenperature corrosion enabl es
incineration at high tenperature, and therefore all kinds of waste bi omass,
i ncluding raw garbage with a high noisture content, can be used, and highly
efficient energy utilization can be realized. [00201 Mreover, because heat
energy in the exhaust of the heat energy utilizing systemis used for
carboni zation, it becones unnecessary to use auxiliary fuel except at the
early runni ffiHase dFHViAE af Fheoibeerprobdemns! e dmvemid orhasybines

t i i SCRI PTL ON OF
THE DRaW NS TORD] “Bf & P Ev L Bl cE B ol oty SRR R ana

energy utild Masgesystrbamacioodang ¢mexdre utrdddwun [sQE22M RaGing(jghs (a)
IS a cross- t . Vi rponi zer-.[10023] FEIG,.2(h) .is an en] arged
cross-sectiona dl\%qgé\ﬁ’ofa%\g %é??lgs Fﬁ% %gjf]bjoin?%% A ‘T%(?leﬁ g‘l#‘&s 3 i‘ga#e
schenmat i ¢ \biewmagfs ,a ioaivetinigonaw garbagiez el thaadhf 8026hdiEtGredcostant,

schematic vi.ew of a_canventional wasie sifying power nerating system
DETAI LED DESCHITH BReaRcig BﬁEEERﬁE Bk W%%RéFEFPF%gh%/%hFI GS.
1, 2(a) anceigBratire wastcGaiani zi ng and energy utilization system 10
according to the invention conprises a carbonizer 20, a gasifying fusion
furnace 30 and a heat energy utilization apparatus 40, which) in the

enbodi nent gipamRYed) THE aNyeMITogenerating plant. [0027] The carboni zer 20
car boni zes ﬁﬁStﬁ to generate charcoal, the gasifying fusion furnace 30

burns the c al, he XafihepPRest e rd SR e3I9ntad iging zes t he heat

gener ated fdyybdmeni A6&HLAAMEO Nl §BREEALEn POYE comdl sWShenl spaResati ng
cost is reduced b¥ usi ng the exhaust heat fromthe power generating plant
p.

for car boni® % PERINAIRECRAT I PE¥sCaP O DOTIB] wHSE ewed tga s Wiiisly fesion

col | ect ed - ARRIDREAG MRS r 808y IS bl Rild il Rroblashl 6. che fed
froma waste supply hopper 50 into the carbonizes 20. In the carbonizes 20)

the waste i%a_@ﬁ”é'@edfnd_atnl@eﬁ dgpsorneedy ThéléaipenFyelemasceniiscthéntoed
into the gasid Wakd rkM5i0RuEYHRAEE -39 e[@@ﬁluﬁﬁﬁ&@ 'hte&atoggfa%ggeawfﬁs 20

(e.g., four to six carbonizers) may be provide I nsurroun
rel ati onshitgie aRsR#t icwe afaditey iang iffiysingn fugdieac £ B®acend Bhéeadspatihi ch

i's convert g dR1chareegkhAgt %&@é@%a&?%§o}nstﬁ%‘%84%ﬁe% L0 G20 lnbhe
carboni zers to the gasifying fusion furnace 30. 3 rbonr zati1 on gas,
whi ch is origatian §astfenernbedisart frr midaysing ceaboadizzdtiioonofnwahte
car boni zer s yhheiis
[0016] Preferably a combustion furmnace is arranged to
receive and incinerate carbonization gas generated from
carbonization of waste in the carbonizer, and to introduce the
incinerated carbonization gas into the gasifying fusion
furnace.
[0017] The carbonizer preferably comprises a carbonization
tank into which waste is introduced, and a jacket surrounding
the carbonization tank for receiving a heating medium. The
jacket and the interior of the carbonization tank are separated
by a wall forming a heating surface within the carbonization
tank. Rotating means, preferably fins, centrifugally urge the
waste against the heating surface.

fogl8] In the preferred embodiment of the invention, a

plurality of carbonizers surround the gasifying fusion furnace.
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incinerated within conmbustion furnaces 24, and then introduced into the
gasi fying fusion furnace 30. The reason for providing plural carbonizers
around one gasifying fusion furnace is that carbonization is a batch
process that typically takes place over an interval of fromforty to sixty
m nutes. By feeding and di scharging the several carbonizers in succession,
the fusion furnace can be operated nore snoothly) and snoot her generation
of power can be achi eved. [0031] The carboni zed waste conbusts expl osively
within the gasifying fusion furnace 30, and the tenperature inside the
furnace 30 Heach Np havrait aphi da Iy gdustadl 280 tthe 1HOG® ¢dgm@steel sius. I n
a | ower par : : c ey 5 Wh8y i (S sted,. .the tenperature
can exceed élaS OOﬂd'%gr%LeH';nnggFislllus. f&%%%?hg%egtl ﬁ“ljorz%js%g&u[ qlet ga ere‘%g?‘tg’yc’n
produced i ref héghdwinfpamagunesconréaioacsn bewereven tgeheridteedibyinpei@hi on
of a steam turhine.in the power gener.ation pl.ant .40.. The waste gas emtted
by the poweorfjgl’{(:a}L erzftelm@r?rﬁltglrﬁe icéjg‘rré)é"ylc e nfa%rleé; IEEAPSERAER G ?‘r’fg‘tﬁhe

car boni zer st fherEtares mperdatiives edo rieh @ 1da s iinits @dl evads Hentbd. dida@ spower

generation plant..40 is typically.from1100 degrees Celsius to 1500 degrees
ol o1 us) b P by it Y hh L psicrOhRETs copsent 1 60 &8 Befmat | on
i s about 6CGhdegras Gfbidisnt] @A3YgyThe: hepariainiiembd reaaxhadst gas
fromthe c izers_ is |owered to about 200 degrees Cel sius by a

desuper heat f1°%0, and e VGEs PECPUFEabER T BRERSY at Hrodph&rdassnPd EREmey
80 after pafsdN@ddiRUatia iGUsly eUdret ofs Hhed AQ34]caliRfiunGLIRNS 1@f the
gasi fying fusion furnace 30 and the power generation plant 40 are wel |
known to pé?%‘iﬂi‘ée?sk‘meé&sisﬁrﬂhéoaﬁlﬁ? G herEY nbrebexreRy idtedhencdelyi | .
[0035] The %aRhioRy 28fastDaf tHROWInd JF Gedi@dort ¥t R 1ARRY s such
as that disclosed in ny United States Patent 6, 379, 629, dated April 30)
2002, the &M9 reyshieft|Gouke sgmw@itc irelatdoredor dcad dperadfiacesost -Bri ef | y)
t he carboni zer conprises conprising a carbonizing tank 22, and a jacket 28,

to which a heati g% medi umis supplied as a hot blast. A carbonizing tank
heati ng surBFdd ZESCRIFTION SFaMHE SARAMNINGHher surfaces, are heated by the
heating nedigyp;jCycl eng fing 2L, MGl Y atse et € iside 4 i zer)
push t he vvaEste gentri fugaI]] y agaisnste t el%eaj‘te(—:i ng s%lr fv;e%lc%et%bc%q%é)%%gﬁ?%ati on
gas Y (Fl Gang )engrigevh uts 1dzdangl oygdsery ensratddchgni tichithet Hevveardiomi;zi ng t anks
22, is inci ed i t furnaces 24, and then intraduced to the
gasi fyi ng fﬂ@l%%% fur n%mlﬁg'n%g.sa)[ ?}%36(]‘3)ThleS Re&tiNG wedi R Featitty e

car boni zi ngaxddnireat;i ng surface 26 is a hot blast of exhaust or hot bl ast

gas H from eat rg i l,i zation_device 40. This exhaust ,gas arrives
at the car b[éotﬁazzzgrs a gs't én‘g’ér atuPE GFLEFESHd CEO65a85FELEnad| YLEY. Okt Rer

fl ow ng t hiaiygh dfhenearkRehicringt;ank j ackets 28, the gas is delivered to
desuperheater 6Q) in which its tenperature is reduced to around 200 degrees

Cel sius) and9%&) el edd&tt o itthé SRSERTE% Hesmtdhiamsepveatdomad passing 7

carbonizer; and

[0025] FIG. 4 is a schematic view of a conventional waste

gasifying power generating system.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] Referring to FIGs. 1, 2(a) and 2(b), the waste
carbonizing and energy utilization system 10 according to the
invention comprises a carbonizer 20, a gasifying fusion furnace
30 and a heat energy utilization apparatus 40, which, in the
embodiment described, is a power generating plant.

[0027] The carbonizer 20 carbonizes waste to generate
charcoal, the gasifying fusion furnace 30 burns the charcoal,
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through dust collector 70. C0037] An inportant characteristic feature of
the carbonizers 20 is the rotating fins 21 provided on the central | ower
part of the main body. As a result of the operation of the rotating fins,
waste i s pushed agai nst the heating surface 26 of the carbonizing tank, and
i s pushed upward al ong surface 26, formng a thin filmas showm in FIG
2(b). Waste with a higher noisture content is preferentially pressed

agai nst the carboni zing tank heating surface 26 by centrifugal force. Waste
which is heated) and has a reduced npisture content, noves to vaporization
surfaces 2FRhHiltch POMSAnEENGEPSLPRRI IR 4€D0BBI1izeaddia heat drnpraaste
forming a tfidin findn A LONA NG NG SAROBAING. t and, heatding, sur face 26,
the whole heating surface is utilized, the carbonizing tank heating surface
26 and t he SRIFEHE i B1F S sz bivhgsdingo Sthee girdlavisy heed. LApmt hbesane
e Lhe GOACYRAG EIETHELARI A SRBRM 1A A%y FALchS a3l 56 and
therefore thernmal” efficiency I nproves by up to to 6 tirmes conpared wth
that of thel{p@3&k artTha/breedesr whihk tardohl eete@ by appropatie til nedas,

such'as slurries, causin emto contact, the.carbgnjizing tank heatin
surface 26 Vit Fy FBRRRGR FARRYS b aiiets oy ScbRtr hev) Tuvits Sapplf
convent i onatommeb dll Ziert o diherdarddh iaershkawn ith EhG c3rbbhekeri 30t i BRe

di fference between heati d.vapori zati,on.. Consequently, the waste,is not
evenly vapoftZed)ts Hgn‘r?ed;%“?;ﬁihﬁhé:&r RS otcaéj?é’ﬁllﬁefiaﬂﬁ‘éf:@dlﬁt t he
sane tine, tnsh hgh date afd GrEwidd Gwiicon camticdesg eal i zed. C0040) The
i nsi de of tge cgg‘reboni zing tank 22 is kept essentially oxygen-free (the
oxygen cont Qﬂz_ i ng R MR Y 4F £3RAIIFSS Thatf 2., %Fﬁ’éretfcbrs_é,x no

oxi dation reasidn: dakesdy ane A e M'Mﬁ%mﬁrﬂgfrf&%)ti%hi'ﬁ heat ed
to 400 to 450 degrees Celsius. Chlorine bonded with polyvinyl chloride) or
hydr ogen bdHeRPd ¥ EfAdnE. Parfd sdemarfaiaiar 30 g1 itde mesytectihiatty) and
i ntroduced 19 dde SURWISY WhfWIRACE n24neT A ERANBEL o 9 st REEPTRUSH-OR
furnace 24 is also oxygen-free and carbon nonoxi de-free, and thus little
oxi di zat i orPadkexf pitg camhirdeirzatfed® ddIRliga oy inch| o ides favmhaned3dgen are
instantly | (Eer al edubddie AOTWYLON SRS 2 flnid: | ! j gher
t han 800 degrees Cel sius, and no czgﬁébo'n nonoxi e%l sga%)nrlgcdt?;%g%r e#reagt\??r,

al most no dimoxitre ipxrresiucdd cfligdt]zaSiivpe irhe-tte mpertainiraerisngicde itshe

gasi fyi ng sl QLI DAGE (A0 SodtSle Abn Fd SVEle £9aN Baq%tP R0 18a%R
degrees Cel'sius, even i Ioxin IS produced at "any‘stage of the process) it
will be deconposbe andifehuerfocivar fhessce] DO42Thw toasbe foar boovidingO,

t he syst em.agaar [ : [ Lon. oper w th_bhigh.efficiency, and at
a | ow operating lggs'%%}bﬁa?%%%%]s %‘?‘E@%g%“%l%%ﬁﬁ%&ﬂé“%%ﬁ% %urs %%% 15 tndt

car boni zer ssarhmhiFaG.idh sivows ke tiako peteagss < ardeoni taari,catly Takessidllage 0
utilize car ' . ' t or faour stages. . |[0044] As sho in.FIG 1,
a cool er 90{9{)45?Ll %ﬁ%&%}?ﬁdgﬁ,ﬁpﬁ {R&E a?’lof %lr’fét fﬁ“slin(')l]r?efsm nEX\g@%ﬁa%ﬁe
cool er has andididchargimetulree davdredt afriddie marddn zarc@isiksh ithe
produced i e caogler, after .a slug fornmed by burni and | ti ng charcoal
is cool ed }o'%/\%ﬁloe{ln CHIS L PFhERS autr%irg“foﬁ issf"‘i’/‘\?ra}:s}'tqg”i sanldg%nlor?t arison
Wi th that dcfertchmatviast eoft oy icaro Hehewdhiredtedt age. The wast e di schar ged
fromthe cogd@' ey util'%__)zed ag r oadbed terial,_for exa%e., [ 0045] As
di scussed above) acc AG P8R ABS R iCOMPYTS ShofRE O S3hesY #d-robiheed at
the tinme ofgasistye earhoficratidmadde e e Ut Homptdh dhier ahrigdial
tenperature_corrosion can be prevented. In addition, since this enables

i nci ner at i o298 gR FRRpEERuRel el RyRiRa by idome 18P Bner 4,500 8pgarAg r aw

gar bage hawidigsaudli 9 Sldwed: GRIEHD GaD Redidd | 38thrand 3 48 ssane
time, high efficiency can be achi eved. [0046] Mbreover, by recycling heat
after ener g:spug{qqqepat i@y Femperature can exceed 1500 degrees Celsius.

[0032] By utilizing the heat energy produced in the
gasifying fusion furnace, power is generated by operation of
a steam turbine in the power generation plant 40. The waste

gas emitted by the power generation plant is recycled for
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as a heat blast for carbonization in the carbonizer, the use of auxiliary
fuel is not required, except at the early phase of operation, or at the
time of reduction of output) and consequently operating costs can be kept
relatively low [0047] The system according to the invention can solve a
variety of problens such as the protection and effective utilization of
nat ural resources) conservation of energy resources and protection of the
environnment, especially because it can utilize all kinds of waste bionass)
i ncl udi ng raw_garbage having_ a high water content. [0048] Various

nodi fi cat i SRCROIN 3¢ et fhehsasPordmesF £Re | RbentrBReratuag efokheo

those mentigQnednabovtcefOinES MY SowhieghgalaeNgh 1 Hodured P%pﬂ?glf‘_ySt em
ly for but™ al ot he

may be utillzed not only power generation, also for r purposes)
such as opéreanm i degressndielisdiisndgosyddmeegeees L@lsiQsal ML theaim 1.

o waste Carlaiealdis An CRBEaLALLLE 200 S RMeL SR L31B3nd AGR1RAN 2ES

for produci ng charcoal by carboni zi ng waste, "a gasiftying tusion furnace
arranged t ahadeiofd slayragsn Gsi@dicsal produced by said carbonizes, and a

heat energy iJd4i zi ng,.syst connect 0 said si fyi f ugi.on furnace,
for utilizi [n%g#«gat ggrrl{leérlgctegrg;eirr? the c())pertael c?r}flhgflggaﬁa g%g’iof"yi%ﬁ‘éa f usi on
furnace) anthrbdigaterpatils flaweredyad pgpcathaudt degatedsr awisdind Bgata ener gy

utilizing systemto said _carbonjzes for effectin ar boni zati on of waste
Therein 2 SRRRERAE DS G F SRS g GEUERHCHy t8) STemAsTOSPReTEd | n
claim1, | mddsdiahghdmeeibest adreiupasednar tangadnht @ agsei ¥e1aBdtbpcyperate
carbonizati@ﬁﬁggs generated from carbagni zati.on of waste in said carbonizes,

and to intr t he Thfc FHBPALRRS @t BAIR FaeidKigdst 1ot or Sabdhans POyrRg

fusion furnafepoderfydRstLr Lo PARNA RO 2°¢ RN BoWhidd PR ANSERM 8Sa
claimed in claim1l1, wherein said carbonizes conprises a carbonization tank

into whi ch ‘FaitdSvddite 2389 MGBUTOEd Pea JeaéPSuinodedianid -sai d

carboni zat i @jpIAnk fafhd e6eihknAge3 heat LRgHEM YR %.dj(%qk,etca"i’lnget he
interior of the carbonization tank being separated by a wall formng a
heati ng surdnReEeativshiswcdaiag ddeldodiizgtliomed dmk mya g itedalSited ase Dt endgr

centrl tugalg sy, § satdasler 392 hgba Sk DRRLLD% PUS0G e b fuiBAIC
car boni zing and ‘energy utilizing systemas clainmed in ¢ a|n15, ﬁ%ereln sai d
car boni zes iconmdoyorated by reference. Briefly, the carbonizer
comprises comprising a carbonizing tank 22, and a jacket 28,
to which a heating medium is supplied as a hot blast. A
carbonizing tank heating surface 26, and optionally other inner
surfaces, are heated by the heating medium. Cyclone fins 21,
which rotate waste inside the carbonizer, push the waste
centrifugally against the heating surface 26. Carbonization
gas ¥ (FIG. 1), which is organic gas generated within the
carbonizing tanks 22, is incinerated in combustion furnaces
24, and then introduced to the gasifying fusion furnace 30.
[0036] The heating medium heating the carbonizing tank
heating surface 26 is a hot blast of exhaust or hot blast gas
H from the heat energy utilization device 40. This exhaust
gas arrives at the carbonizers at a temperature of around 600
degrees Celsius. After flowing through the carbonizing tank
jackets 28, the gas is delivered to desuperheater 60, in which

its temperature is reduced to around 200 degrees Celsius, and

is released to the atmosphere from chimney 80 after passing
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a carboni zation tank into which said waste is introduced, a jacket
surroundi ng said carboni zation tank for receiving a 11 heati ng nmedi um
said jacket and the interior of the carbonization tank bei ng separated by a
wal | formng a heating surface within said carbonization tank, and rotating
means for centrifugally urging said waste against said heating surface. 5.
A waste carboni zing and energy utilizing system conprising a gasifying
fusion furnace) a plurality of carbonizers surroundi ng said gasifying
fusion furnace, for producing charcoal by carbonizing waste, said gasifying

fusion furpace ehg%tagggﬁggqogo7beceive and burn charcoal produced by said
carbonizer?) a a heat energy utilizing system connected to said

gasi fyi ng 0@Si7dn f uAmadepoiraanit chazengeléat igeferaniee obfi the operati on of
sai d gasi fyi f.usi on_furnace, and_ _a_ heat for recycling exhaust_ heat
rom oo o CRERPRARAGy 2B T 1o 5 Rp e EooBath RAHIRG 6o g CERTERE ] ng
car boni zatlioseropaw@sb€e thereain ¥odA Wasi @ ¢ashQii dENghandpehLEYYnUsE | i zi ng
systemas c¢lained in claim5) including at | east one corbustion furnace

arranged 0% ERERYLANE T et Re & SCRY DRI A3 e lyddyBRRFAREIS T bR e

car boni zabigo8 £ ot h¥asd @ dil Sl taakhoghdel $ puadtbd apwaldaodisagt H€rrace
i nci nerated carboni zation gas . into said gasifying fusion furnace. 7. A

wast e car Béni ZPRGIRAd2emBiGy Ll RS AROEYsEBNTES cPAPhed TASERaV A, 2

wherein eaglynea flosatheBi 28kt ERATd 7% R e iaNizabiral skankqhnher Waheh
waste is introduced) a jacket_surroundlng sai d carboni zation tank for
recei vi ng A TRORLZAGIEMR K Readding seekate 200y Kentmiduggl BPreqe Waste

car boni zagihqRn 38KnBgLAE, SERATMEG et holiQlirRd cBnhedt| Ndosusfase
wi thin said carbonization tank, and rotating neans for centrifugally urging

vwast e agaVRPPri&ied ipBarir§asesf 48e. which enhance vaporization.
[0038] In addition, with waste forming a thin film and

contacting the carbonizing tank heating surface 26, the whole
heating surface is utilized, the carbonizing tank heating
surface 26 and the vaporization surface 23 being almost equal
in area. - At the same time, the contacting
circumferential speed is as fast as 5 to 15 m/s, and therefore
thermal efficiency improves by up to 4 to 6 times compared with
that of the prior art. Moreover, the carbonizer 20 .can rotate
fluids such as slurries, causing them to contact the carbonizing
tank heating surface 26 in the form of thin f£ilm.

[0039] By contrast, with a conventional carbonizer (dryer)
20A as shown in FIG. 3, there is time difference between heating
and vaporization. Conseguently, the waste is not evenly
vaporized, the heat contained in waste is not evenly radiated
at the same time, and high carbonization efficiency cannot be
realized.

[0040] The inside of the carbonizing tank 22 is kept
essentially oxygen-free (the oxygen content being maintained
at a level less than 1%). Therefore, no oxidation reaction
takes place even when polyvinyl chloride, etc. is heated to
400 to 450 degrees Celsius. Chlorine bonded with polyvinyl

chloride, or hydrogen bonded with benzene, are separately
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12 8. A waste carbonizing and energy utilizing systemas clained in claim
6) wherein each said carbonizer conprises a carbonization tank into which
waste is introduced, a jacket surrounding said carbonization tank for
receiving a heating nedium said jacket and the interior of the

carboni zation tank _being separated by a wall form ng a heating surface
within said carboni zati on tank, and rotating neans for centrifugally urging
wast e agai nst said heating surface. 9. A nethod of treating waste
conprising the steps of grpducin char coal carboni zing said waste in a

b
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FIG. 2 shows a two stage carbonizer, it is possible to utilize
carbonizers having three or four stages.

[0044] As shown in FPIG. 1, a cooler 90 is provided underneath
the gasifying fusion furnace 30. The cooler has a similar
structure to that of the carbonizer 20. Ash is produced in
the cooler, after a slug formed by burning and melting charcoal
is cooled down and collected. The volume of this waste is low
in comparison with that of the waste thrown into the first stage.
The waste discharaed from the cooler may be utilized as roadbed
material, for example.

[0045] As discussed above, according to the invention, no
burnt ashes are produced at the time of waste carbonization
in the carbonizer, and therefore high temperature corrosion
can be prevented. In addition, since this enables incineration
at high temperature, all kinds of waste biomass, including raw
garbage having a high moisture content, can be utilized, and
at the same time, high efficiency can be achieved.

[0046] Moreover, by recycling heat after energy utilization
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of operation, or at the time of reduction of output, and
consequently operating costs can be kept relatively low.
[0047] The system according to the invention can soclve a
variety of problems such as the protection and effective
utilization of natural resources, conservation of energy
resources and protection of the environment, especially because
it can utilize all kinds of waste biomass, including raw garbage
having a high water content.
[0048] Various modifications can be made to the system of
the invention in addition to those mentioned above. For example,
the heat energy produced by the system may be utilized not only

for power generation, but also for other purposes, such as

operation of air-conditioning systems, etc.
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I claim:

1. A waste carbonizing and energy utilizing
system, comprising a carbonizer for producing charccal by
carbonizing waste, a gasifying fusion furnace arranged to
receive and burn charcoal produced by said carbonizer, and a
heat energy utilizing system, connected to said gasifying
fusion furnace, for utilizing heat generated in the operation
of said gasifying fusion furnace, and a heat path for recycling
exhaust heat from said heat energy utilizing system to said

carbonizer for effecting carbonization of waste therein.

2. A waste carbonizing and energy utilizing
system as claimed in claim 1, including a combustion furnace
arranged to receive and incinerate carbonization gas generated
from carbonization of waste in said carbonizer, and to introduce
the incinerated carbonization gas into said gasifying fusion

furnace.

3. A waste carbonizing and energy utilizing
system as claimed in claim 1, wherein said carbonizer comprises
a carbonization tank into which said waste is introduced, a
jacket surrounding said carbonization tank for receiving a
heating medium, said jacket and the interior of the
carbonization tank being separated by a wall forming a heating
surface within said carbonization tank, and rotating means for

centrifugally urging said waste against said heating surface.

4. A waste carbonizing and energy utilizing
system as claimed in claim 2, wherein said carbonizer comprises
a carbonization tank into which said waste is introduced, a

jacket surrounding said carbonization tank for receiving a
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heating medium, said jacket and the interior of the

carbonization tank being separated by a wall forming a heating
surface within said carbonization tank, and rotating means for

centrifugally urging said waste against said heating surface.

5. A waste carbonizing and energy utilizing
system, comprising a gasifying fusion furnace, a plurality of
carbonizers surrounding said gasifying fusion furnace, for
producing charcoal by carbonizing waste, said gasifying fusion
furnace being arranged to receive and burn charcoal produced
by said carbonizers, and a heat energy utilizing system,
connected to said gasifying fusion furnace, for utilizing heat
generated in the operation of said gasifying fusion furnace,
and a heat path for recycling exhaust heat from said heat energy
utilizing system to said carbonizers for effecting

carbonization of waste therein.

6. A waste carbonizing and energy utilizing
system as claimed in claim 5, including at least one combustion
furnace arranged to receive and incinerate carbonization gas
generated from carbonization of waste in said carbonizers, and
to introduce the incinerated carbonization gas into said

gasifving fusion furnace.

7. A waste carbonizing and energy utilizing
system as claimed in claim 5, wherein each said carbonizer
comprises a carbonization tank into which waste is introduced,
a jacket surrounding said carbonization tank for receiving a
heating medium, said jacket and the interior of the
carbonization tank being separated by a wall forming a heating
surface within said carbonization tank, and rotating means for

centrifugally urging waste against said heating surface.
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8. A waste carbonizing and energy utilizing

system as claimed in claim 6, wherein each said carbonizer
comprises a carbonization tank into which waste is introduced,
a jacket surrounding said carbonization tank for receiving a
heating medium, said jacket and the interior of the
carbonization tank being separated by a wall forming a heating
- surface within said carbonization tank, and rotating means for

centrifugally urging waste against said heating surface.

9. A method of treating waste comprising the steps of
producing charcoal by carbonizing said waste in a carbonizer;
introducing said charcoal into a gasifying fusion furnace and
burning said charcoal in the gasifying fusion furnace;
utilizing heat energy produced by the operation of the gasifying
fusion furmace in a heat energy utilizing system, and using
exhaust heat from the heat energy utilizing system to carbonize

waste in said carbonize.
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