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Also, the waste tires are thermally decomposed through the direct heating type of

pyrolysis reactor using the CO2 or N2 gas as the carrier gas, thereby preventing the
pyrolysis reactor from exploding.

The recycling system of the present invention can generate the oil of high quality
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Referring to FIG. 1, the waste-tire recycling system according to the present
invention includes a waste-tire pyrolyzing means, a decomposed residue processing
means, an oil collecting means, a carbon processing means, and an exhaust gas

processing means.
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ri than thaml of élctresmduebyusined by thecrallersdd inthegmymelysis ceactve 1.

chai I

oI RATE P SRR oo ot o
lowved paftefrthe ﬁléal% pRIvieyfoh Webids the residueds p@%lted apdmoved in a right

c aalb&ﬁon Bha velidaProdeftaSiRide the HARCERAREYdrS, h taB6h BbmpBéhent falls

stored .in the ca on torage t.he
TheowR Hﬁ%gglr@l%?d&e% OPﬁbeo%eff( PF%%Plﬁsqd@@d%{hﬁ@
oncdnvey@&@t3etel cofleatties cﬂ]mh The colbaced daébonlvenpogérit ietiahstdrred and
th&ofc‘ed?ﬂheplaﬂ}o% org r@%tﬁeha%g' ron core falls down into

the iron cores 1 The oil collecting )
mean¥he¢ gon ooneelogsxmt p@ss thfwg}nthdimlmnseéauﬂlprsmhple@, yd is

t hﬁov&y {?c{hé’ ﬁgﬁt énﬁQﬁh%r steel pRRd sOfft theGRRADRSBs Bowh li‘nto the iron
oi | | one 8§, gnd a thlrg recovery tank 9,
asc%fﬁé\%ageﬁ FI G 4 [ 441 The condenser 6 is to cool

and TROGR06KCtAg nh:ahs ¥ap %codér&ﬁn%rﬁ gk Rt @féhﬁnﬁoduced by the

S SSRRAASORRL) by b, BOSIER Sl STGPS el 1

coredemgehnik@r at flowmiatFIGa4t to primarily recover heavy

8'0: | fgé? %jc%ﬁse{ ﬁ%’ i ciooT%ﬁq(éo?lﬁgﬁ( § él‘iéjqxﬂevaﬁ eracgééhaf d from the
cotipehregst Porwvf thé, pr@th@a‘ﬁ@fdorah and thechot yappr bl}pqﬂné into the condenser

CopSeRRRId Hid QHﬁdén§ed f2R incibit %ﬁft@&pﬂhﬁﬂﬂ" (B8RP Bchiy B From the
the carrier gas St state

nd
t hYApor. lewgcqugeé‘th%Yy 93? terOEIﬁ%te% EY Fheé}rq g8 7such as a
gas. Tﬁélli‘edwaiﬂ}toﬁiﬂonélﬁmm&ﬁﬂd cdoted dndasoafl&ised®by thetconddiser 6 but is

2o Zafester s i blore A ene B aG0E PLI Whie T SORRS Hha thus
geflewatogdthoy with eha:qacdlerrws 8ychzasch gaheThedwlaV3e oi edrnpeamy is
oi 1raﬂs§erferdqﬂl%ftﬁ§/m&e% f)}hﬁle(x’: f’ Té B[azksrlo @ﬂtyis

conponent IS ‘not co

t r speendarily goliestedhy a payyarpl Wéltréﬁp@i 96&6&41%1 b‘/ thermlﬁrl% 8 and the

It Eé&lﬁeféahemeoﬂ ialtfaatsfrﬁﬁlﬁ@ﬁﬁﬂhfuonaﬁh(ﬁ directly cont acts

e ajri er as W l.quert i ILn an aerat

rann3he hepvy oiIrampopeRt Whisthts é?@f?cweéwy ope mm%nsferred to the
hethind r&dveqahhlegﬂadhlasnsui&rse rthbﬂdrda’emvery tank pakstily cedacts the
to.th

carher & C%als Wl{htah%uezled L)‘} (it anTarl]e atgd r;‘tﬁ coﬁ‘ectt ?hd &dn'ec v%ﬁd heavy oil.

t hi'ee T 0CesSes, &n Store
oi The heavk oil. co[lqraqd Emsmbddmbom tsctwsﬁerrgd teetha oilitank D

geneqgl &i ﬁ%ll@kt@& Eﬁrgﬁ%‘ptgg&%oﬁéétﬂ% J;é&%s&@,r 445 then stored in the oil

col lected by t de resi processi ng neans,
an#kds a carbon incinerator 10 for burni ng up the

car bUhe saB6h pdessihgtricans adtbcgenah@mgae&nbi@y By aﬁﬁg thezarbon

t
o ot R e e RimpRs B R eproS g iRt Bi A 4 stbonjpcinerator
abi;(bfqmﬂmunnng ep thegartwhaopilied tyrttle earboy storage dgo peodnoerp hot exhaust
o8 PR EP bR T RO act fed: SxlifinBol . lichifurbine 13,
hean al@erréluoatr@fdlgﬁriamﬂ l¢handephigbprgsswre pmp; 13- whi ch i f t he
car b@Re kaibbiincirtdtor 10 is to burn up the carbon transferred from the carbon

storage 4 by the heat generated from the carbon itself, in which if the carbon is initially
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the carbon incinerator 10, and heats the cold carrier
gas, so as to supply the hot carrier gas to the
PYhedads e cattditioburhed bp by itdélehegcondary heat exchanger

) A SN 11 B Ay ca
abimgitnefBorkd) emd heatitbe poldsauricr ges) se aemnupplyshpphéticadiar @as to the

t heo SteRMddiAi ne 13 to operate the steam turbine 13
angythﬁs gé:nerréte the electricity. [521 The

depr &8esacppdagy beat gRelaaseruk2 nretcihe pXhavsteas passng hraugh the
t NBrifbifyteRferdchatdR® 1 LR Mprdssiiriicl 8tedm dFaBost ISCRFCHE The

therefromis fed to.the absorption refrigerator 14 to, .
pr BEsRUEZeq $igar & %‘PRB?‘EH".tﬁNtF‘EB “FEH‘F, ﬁttﬂ 88@8%@‘?1 gy turbine 13
waiiret thius ggigrgee theleectrivétyhi gh- pressure punp 15, and is

e ALt bR SRR BT RSN i v s
abwbipe 1 3and éi_fsmagu?%dathgmfrg!m i feditedhe absorpitien eefrigenatoerl 469 produce
an | L

e bidWatbt Aftﬁ:r gﬁlﬁ ghé ﬁntdgﬁseﬁ %térqu%’ﬁﬂ?tﬁ@n%glﬁe%mﬁgrsessure pump

process  conducte by e condenser
f elP.138d s then emeulaipd By the sesondary hegfexghangen 2. [ 541 The

exhausthaffifnethe ¢6RISVAIEr dBANnSd frémithe Sbsorption réfrige®idiauss fed to

0l SRR O BB e BT B3 R BLRE RSedoncucte
at bpthelvendenser ) cheewitatis tfedjbesckpo deesbsonpgomedrigerh@s 14

20" 4L B e A1 oSG B om e
r eseepndasy heas exshiangent 12cpnd tigrnsdibehargedhe clgrrﬁcch gasga denatmogphere.
hegfe e%68839 Bfocdskingéhns RRE 2phifyid}Co®¥EP P4Igld HERTi¥f $R separating
a diluted caustic soda solution “contained in the

puthif {738 shsein HIE- 00 el i mi nate SOx from the exhaust

gas mﬁ@iﬁlﬁrﬁ\ﬂyﬁlg tfbw_éf f@rebéi@es?ﬁ]liib @ﬂﬁdus@@&-dis{cﬁﬁ‘k_ed\ﬁrohhﬁé seclogdary heat
tine, the purifyi t ower i s supplied with the col.

wef Epagtt ARy Pk 15 et g s AR RS, o5 sSflicn

t heont@hetl ingthepurifyingsewer 1 toediminate S&xdfeors threckxbtiest ghy/and thus

th e d r 16. [571 The gas purified by and
di@gggrtgéeé 1rlgcsi%\&fghe.purifyi ng tower 16 consists o

f

aboudt thabtigngs tha puri bgrmtowsh b6 ts sugphiesk with thegeldiwater produced by the
angbsaiftieh reMeelat?XUIAY théesiaritdtds Msed iR Rkt eﬁ@l&nﬁ@ témucted by
i s not .gar nf ul éo human body is discharged in the
at PEPPHEFEOWEESS The exhaust gas di scharged from the
pur i The pgs pupified b Gnd dischyrgéd frdmithé purifyimgaaer B coyis of about
se [ ni 7 . g, r re. SWhn rpLion; .
it 2 et bof 167 oPrar SRR CortiB BT SR RE Accordingly,
exorlygas which ihet haepfl & bem@odyris Nizchpaged in thejatmosphasel
as tBge EALaLESas d&@ﬁargécﬁ@&n-m@?&ﬁyfﬂgﬁf)wgaﬁ 3 2l $flo M carrier
the carrier gas separating unit 1771s ted to the front
engps seParpting Hliblkte- g epressure SWing pdsorptiona PP AR 0 #pdle sepgsgte the CO.
ther Nagm fiuii tidlexBhust B, ThE kéRFat@PEO! 6r NUp&GR agL@ dsdds the carrier
the rear end of the blower to preveft atcunul ati on of
unown material s.

The carrier gas separated by the carrier gas separating unit 17 is fed to the front end

of the blower 18 to fill up the carrier gas, and the same amount of the carrier gas is
discharged to the rear end of the blower to prevent accumulation of unknown
materials.

According to the present invention, the waste tires are thermally decomposed by the
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produce the deconposed residue and the exhaust gas.
The deconposed residue is recycled as useful
I epyavlyeip el .t(aprodﬁtfehha dacrtﬂnpdswre@ﬂne ai@cytlfelwhaust gas The

?2@%%8 g%\)‘%%aﬁl“h‘é ret%g?e@%% zla 1 rea(ggces.ﬁﬂ d t n e%qneadld ifon core by the
c add¢vomposed msidnepmtesding ongpps,cmd ttlee mbatree}mhadgay usetgthe exhaust

f 0 %s? ?Ih% If‘e?gagé gﬁg%%ﬁiigtﬁgeﬂa{eﬁ t@E?‘he?agg ﬁﬁrﬁreﬁer%g ?eqénred for de-

t u@cﬁnpfelwaswerezﬂaé eeprpteibe dectrigier endothe cqidavaterrthrough the steam

g aﬁlrlblﬁe ﬁlﬁpﬁ‘xé AbSApth STORNT é’é@at&x &b Shrrich %@s 1E’)L’ebﬂafBQecF1;i'ﬁﬁttﬁé exhaust
above e

neans descri

vva%"’ls ytt ? S}P@gﬁﬂfﬁpﬁlfe le‘ﬁﬁ“ﬁf the present invention
can Agdesfibee altvvie, the avdstertire 3€uyaling S}Gfem 6X3Re prestit,invention can
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%f—sre% e t Iy degpamposeddyreugh the divest {ﬂP%glg type of

t hﬁyro@!fs%éé%rﬁlsﬁ@&ﬁé 00 bf Np@apliRdéarber dabIherEbEpreventing the
st.em of t&{é} présent invention can generate

rB’YISISg’f’a PR ERIPLDE whi ch contai ns no noi st ure,
t h er €hy rercpd:lmgmyntgnmﬂthegpnesem tveotivrcedn gehématet thé ol of high quality
i %Vch[cgﬂ%glr: glotr{&ﬁém €, LHer: ﬁgbg%{%l% ?1?%%? gc%ﬁﬁ%aﬁ Qﬁect from the oil.
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opera e the s tem 3’6 he forgol ng enbodi nents are

59 OPRERIHL0E SHEE™Mt 0 be construed as
| i rri Thél ﬁ)rgdiiﬁg Bﬁlb&@ﬁientsrm‘@ﬁfet@ﬁ exehislafyTad @fd nét@@b& LhBaued as
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I e6Gdr trchiiéh WASIcRerald G carlbBR! LY it TOY bPY Rlectricity, iand cold

recycl jng efficiency and _preventing thez2enyeronnent
poVRiSE Py Fecyflingthawaste tirgse thﬁaehyenm%g %F%Y?IH&%FIPWY and
deplemﬁﬁlgdhé &ivarsgthehfaBpélivtioat heating t ype of

pyrol.ysi g reactor usi
o ¢ 1. Beovinfeputy Mitmollh orsrtied gl G aket bepting e of
f r pymbmslremhtorglsu{gﬁﬁdcm or Negasaisitigcasyatgas) thérebyipreventing the
t nefate the oil of high quality
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ec 0 n$h¢ regyclinter systemr of she piesens inventiorsam generateethe ofl |9 high quality

eENghith cBRIARTS fi‘ib@ﬂolm&n tHe'P&) f(%%{ﬁh ﬁ h‘ig’HeP @ébﬂoﬁn&ﬂ' 6ﬂ€éi ffom the oil.
conv rt ed nto the heat
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t he £ EReTgy generapd W?l cf%l df minﬁ% 18 converted into

the heat energy, the electricity and the cold Water which are required to operate the

system.



system 8 WD 2007/ 145400 PCT/ KR2006/ 004547 C ai ns [ 1]
A waste-tire recycling system conprising: pyrolyzing
WOore@ng4¥400r pyrolyzing a waste tire by using a PYFERYE6H04547

reactor, in which a CO2 or N2 gas circul ates as a
carrier gas; deconposed residue processing neans for
crushing a deconposed resq':j#i ﬁyrol yzied by the
pyrol ysis reactor to sepa mye deconposed resi due

[1] into AajRADHRMECYRNng §Rfent 86@pri@hg: COl | ecting means
for cool |{1 .and condensi ng an exhaus %a,s di scqar. ed )
from PYie Y%Wd’f’%‘? TRYERIYHRE p3vastedBG &Y UNBE ¢PYERIYSIF Fegftor, in
t he gaghichar@OnorN @asstulgedmed\carfi@rgasuppl yi ng a heat
source,to the Tir.cul ating. carrier gas,.by using a hot. 4
ex hausSeRPOFE et dveossisnetienE lorkRRbinga degoligod dijidue
the deoolypieddy thepyrdlysisireaderntoecbamse thenttcapposad residuz into
st eam é&g&*m&qﬁoﬂbre.absorpti on refrigerator to
generate electricity and cold water; exhaust gas _
pr oces@il peflesing mears fog cegling\and gondeasiag 4n gxhaughgas discharged from
di schaihg @grdlysdich&iBr toGBERRAhEIVY ©RISBdM th ns to
di scharqgﬁ the clarifi edgogas i.n. an at nos

ere, and, . ]
r ecov et P RORessing gpeaps, fOf sppplxing g I?absggpcferts e igulating carrier gas
exhausby gsisg a hatlexhhest gasganetatedwhencthe carbgn sepmtaed faism the
cl ai megl_| i m. PNt i
Csad | decpebid Hidue WhGhEIo! B HREAIRES feanf G hnd an
f or medabsarpaiop sefrigenator 46 generaip pleetrigly andeold watesof f or

i nput t éﬂﬁu&%@% g%%s%intgi thé&ms fordISFYRLIRe PRahstioas ARGhar® from the

a portion o . upper portion for —circul ating hot
vapor FATRRILRTEEESsL fGags {ndischarggthe clarified gasyip ap gimesphers, and
a l Qéﬁec@%@@@aﬂhﬂ’&l@fﬁog leilngg'ascfﬂﬂxﬁ gigreghadsegsbgconposed
resi au an alr .o r ers oyl 0 att.om .
21 | por cofhe it B oy S hine) gt oddgh i byrolysis
pri mar fehgtocusedtin theepyddgnnp oxans mekidekuan injed porf fiermed on a portion
wast e- 4 ] . ' jf.cl A
v & S ERPSENSAR BT MR TR L 8l por fomed
i ncl udesa pogion of dre upppporter EX¢aevlping hetsiaper praduced by pyrolysis,

resi dugh GtlefBbrt fornfel bhRadwBYpdrii6n BEFIr YS! dischi@fd B ddcomposed
a chain conveyor 3 for t.he residue crushe

separafi.n .
by t heesidgeRaf apajrpf 601196%15@8ﬁfesﬁ afpttomdferegt an Ia?ﬁﬁlegwh each
car bo nothélfhh’lﬂg'etaéhda;ﬁ @rigmriily ausic e decdmpazgé réﬁicﬁag h for )
storing, the carbon and the 1rpon core.separate e
31 ot o R GRS skl o bBRpFE I RED £l Heitln s detSmposed
as cl afesdde procedsaigmdanswidudeisn the oi | col | ecting
means é&‘ﬁkﬁ@%sfoﬁ%eéégﬂ(gﬁg‘% II@esftﬂé' re$s 9% Pg%atﬁﬁgcrushed by the pyrolysis

condensing the ste schar ge
pyr ol yER&OF Bactor 1 to primarily recover heavy oi

from t henaimBsiveyeB fir sepaddithg thé Risidat efushet by'@ieRARKYr 2 into

oi | cogalrg(t)jn gnlzldanclgor}ldceorr]a%%dby t he condenser 6;
a carbon storage 4 and an iron core storage 5 each for storing the carbon and the
iron core separated by the chain conveyor 3.

[4] The waste-tire recycling system as claimed in claim 1, wherein the oil collecting

means includes
a condenser 6 for cooling and condensing the hot steam discharged from the
pyrolysis reactor 1 to primarily recover heavy oil from the vapor;
an oil tank 7 for storing the heavy oil cooled and condensed by the condenser 6;

a cyclone 8 for collecting a heavy oil component, which is cooled and condensed
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[6]

a cyclone 8 for collecting a heavy oil conponent,
whi ch is cool ed and condensed 9 WD 2007/ 145400

WOAN/KERA006/ 004547 by the condenser 6 and i s PCHEBR®EM04547

into the carrier gas, whichis COz or Nz, in a

m st state, and transferring into the oil tank; and a

thhi rd bﬁfh@\teﬁ%entséﬂ (k.eu{vl)lf ik gfsE&isécEfntd mle(k@l&ieagﬁd, ﬁ@ncﬂhg CO, orN ,ina
eavy Oi |t i quefi.ed. hegvy. oil inp an aerate
nannermfsésm%l’ P%Jc?%lsﬁeglﬂ%g@?/ﬁ’giql{t%&nar ansferring the

oi |t oa thive re¢dveryt tank 9 for Jifettly hentactiigehe heayyrodloyith ligupfied heavy
SYSt eyt & ArdiEfmlafindih3bMlet WALAR) &1, LRE uEABAg the oil to the oil
processi ng neans | ncludes a carbon i nCi nerat or or

bur ni ngkip- t he carbon supplied by the carbon storage

4 by uphd\gadi€fite ﬁeﬁﬁfn@tsﬁﬁeﬁlra@ R1AMEed FAdIAaN1 i wisgdih thedcarbon
pri rrarg heat exchag%fr 1 for heating a carrier gas,
whi ch PrecessBedeeaphakydes passes through the oil
col | eci caronrizegrdtarord fohbumitigaip/the sarbemsipplicd by theséanigon storage
a hot 4 ANk 33,8488 YGR e alif iGAREDON 1 nci nerat or
ry a

10; a seton exchanger Or converting the

exhausa pymerypzestéxehanger d Ui dor heatimg peamiar gashwhich is cooled when it
exchan ' : L [ NE:

12" ancP e e pila e T e i S Rk, by WBing a hot
pr essufXhaBY gas prdrceddyeha cahomincinegateielbndar y heat

ex 8 hang s?écﬁﬂ&ary B RREKaApEr 162]516?3 torvetting tlla@ exhatist s \pads@ig; through
ana a nli -pressure _pu or circulating a

o ondon e B RRrERo e RPg Jd Tl arEian el o1 bi ne and

t he abs steghitbinedPrand anabsorptich refifigerattvel Sdrivemdgyrtite peaturized

h oy , o
excna n%&%}% éé?egihrgn& 937 h&qs\é?@dﬁn{ Ilhéé? ¢; Xcﬁé%éeir llg g% §¥1§e¥a?@%l%§mcuy and

cl ai ne
proceselldgyateszand i ncl udes a purifying tower 16 for

el i m nahigAGredslre gudP 19'0r %ﬁ&lﬁé&%{gﬁ&ﬁmgﬁ&a Rt K5 chir@BA from the

t he secondary. heat exchanger usin di l ut ed

caust i #eap &gg@s 2ad Flt?rﬁ%ﬁ‘?fpgﬂ‘i' edirgeraler {4 E%?Jaﬁ serquylary heat
exhauséxchasger 12.an at nosphere; and a carrier gas

separ aty n ni.t 17 rpeceiving a,part.of .th xhaust S

it e hal i HesT it e yARE Sy O SPBE il § R Bhe. AhBust gas
t he CQZrocessiNganggasirfchules t he exhaust gas which is used

as t hea ﬁ@ﬂfryirfgr toW@r16 1]09 eliminating SOx from the exhaust gas discharged from

the secondary heat exchanger 12 by using a diluted caustic soda solution to

discharge the purified exhaust gas in an atmosphere; and
a carrier gas separating unit 17 receiving a part of the exhaust gas discharged
from the purifying tower 16 to separate the CO2 or N2 gas from the exhaust gas

which is used as the carrier gas.
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