SUCCESSI VE PYRCOLYSI S SYSTEM OF WASTE SYNTHETI C-H GHLY POLYMERI ZED
COVPOUND CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application
clainms benefit under 35 U.S.C. 119 from Korean Patent Application No.
2004- 77580, filed on Septenber 25, 2004, the entire content of which is
I ncorporated herein by reference. BACKGROUND OF THE I NVENTION Field of
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successive pyrolysis system of waste synt rcp conponent ,
whi ch sinmul taneously perfornms the 1

Application No. 2004-77580, filed on September 25, 2004, the entire content of which

is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention:

[0002] The present invention relates to a successive pyrolysis system of waste
synthetic-highly polymerized component to successively pyrolize combustible waste
like waste plastics by indirect heating at a pyrolysis chamber, in which an anaerobic or
hypoxic environment is maintained, and produce refined oil like heavy oil and light oil

according to boiling points at a distillation column to be used as heat source for the

pyrolysis of the waste.
Description of the Related Art
[0003] More particularly, the present invention relates to a successive pyrolysis

system of waste synthetic polymerized component, which simultaneously performs the



processes of successively desiccating, nelting and pyrolizing the waste
synthetic-highly polynerized conpound |ike waste plastics in a pyrolysis
chanber, in which a high- tenperature and hypoxic environnment is

mai nt ai ned, and does not need separate supply of fuel fromthe outside by
recycling the noncondensabl e gas anong the pyrolysis gas as heat source
for the pyrolysis. [0004] The pyrolysis principle applied in

above- dg6¢dsRRbIBISRENTIIS d8sisdafn, 'rﬁelhﬁghnd }g%}glﬁghg e wasts Eﬁdﬁ{i&ﬁ%ﬂiglgﬁr ovi ded

to conmbusti bl e waste in an anaerobic or envi ron uctive
environment is created in the pyrolysis chanber and the conbustible
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syntheti c-highly polynerized conpound) + heat gas (noncondensabl e gas)

+ 11 qui qefp&bhivieshPhipoxic &th’oﬁm&ﬁmrrﬂamtkﬂﬂ %qd-(l:as?)%s 3t & eﬁss'eé%{gt?\r/soﬁfl for

pyrolizing conbustibl'e waste e waste |sc arg arious
factories adopts a batch method, by whi ch a predeterm ned anmount of waste
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by providing heat of high- terrperature fromthe outS| de, and thereby the
wast e i 5RukiQblifcEYorkhe pyrolysis.

[0004] The pyrolysis principle applied in above-described pyrolysis system is that
when heat is indirectly provided to combustible waste in an anaerobic or hypoxic
environment, a reductive environment is created in the pyrolysis chamber, and the
combustible waste is decomposed and evaporated as gas and liquid, and what is not
decomposed remains as solid (char).

[0005] That is, waste (waste synthetic-highly polymerized compound) + heat = gas
{(noncondensable gas) + liquid (refined oil) + solid (char).

[0006] The pyrolysis device for pyrolizing combustible waste like waste plastics
discharged from various factories adopts a batch method, by which a predetermined
amount of waste is injected into a pyrolysis chamber, a cover of the pyrolysis chamber
is closed and the pyrolysis chamber is heated at a predetermined temperature by

providing heat of high-temperature from the outside, and thereby the waste is pyrolized



and converted to gaseous, liquid or solid material. [0007] The batch-type
pyrol ysis systeminvolves many difficulties in pyrolizing waste, in which
various materials are m xed. Especially, when foreign naterials

(gl assware, earth, nonferrous netals, etc.) are m xed, heat transfer is
not snoothly perfornmed, and there is Iimt in producing refined oil from
the waste by the pyrolysis, and thus utility value thereof is very smal

[0008] Gmdtchaveateias ghwdes, liquidsiBii@Hfrd-al. Producing refined oi | Iike heavy
oil according to boiling points fromthe pyrolysis gas by separately
installing a distillation colum at the side of the pyrolysis device for

| nb 0 I d | )
pyr ol | 2i{OQOTIhTE talch 1996 prol e sydrnl intbiicy Hﬁgrrgﬁ&zﬁ%ﬂﬂcﬁgﬁbéﬁg;nd t he

source of the pyrolysis 1s devel oped. Here
transport shaft are exposed to heat of high-tenperature (250-450C), are

r epeat edvastepXpowricl wbuS GhteAslt e t i0! Y EV' ce IS d,ﬁ' ven,
and are thernal -expandgd Ther ef oﬁ\tlamixleﬁ'e ﬁ?pe%}’aﬂ?r X%e?'e TP8R  matgpa i pi ng
that connects the pyrolysis chanber and the d| stl | lation colum is

damaged ( hmﬁﬁ@¥QﬁnﬂoWBn&ﬁHW@%B%ﬂglegﬁHLNMENJIgﬁ%ﬁg%g 091 Thereforglsthe

obj ect of the present invention is t prow
system of waste synthetic-highly pol ynmerized conpound that maxi m zes the

performed, and there is limit in producing refined oil from the waste by the pyrolysis,
and thus utility value thereof is very small.

[0008] On the other hand, a technique for producing refined oil like heavy oil
according to boiling points from the pyrolysis gas by separately installing a distillation
column at the side of the pyrolysis device for pyrolizing combustible waste, and
utilizing the refined oil as heat source of the pyrolysis is developed. Here, the pyrolysis
chamber and the transport shaft are exposed to heat of high-temperature (250-450°C),
are repeatedly expanded and contracted while the pyrolysis device is driven, and are
thermal-expanded. Therefore, there is a problem that the piping that connects the

pyrolysis chamber and the distillation column is damaged or broken down.

SUMMARY QF THE INVENTION




operating rate of the pyrolysis device by successively injecting a
predeterm ned anount of waste and successively discharging ashes
exhausted after going through the pyrolysis process, when pyrolizing
wast e synthetic-highly polynerized conpound |i ke waste plastics by
indirect heating in a pyrolysis chanber, in which a high-tenperature and
anaer obi ¢ or hypoxic environnent is maintained. [0010] Anot her object of

the predOOOS]INYThérefite, Siet sbjadt B @e ﬁes%ﬂp%%ﬁ%x? i9¥s %gaﬁhé a ﬁ@%sl%m of

wast e synthetic-highly polynerized conpound, erein 'St Of col um
for producing refined oil according to boiling points fromthe pyrolysis

gas is ipysdledis epbterh T RARE @ﬁh@hkﬁu%lgy ﬁ:@fé«%&?ﬂ% g&@é&w&f Ehlﬁpﬁlag%i{%l?syoﬁlies gas

outlet, and a buffer neans’is ins nnect1 on po bet ween
the pyrolysis gas outlet and the distillation colum to protect the

connect ioperafifg rdte Bf B331ySlysiS ABYIEAEY site &Nt ﬁﬂ?c@iﬁg %Ebre&qu%mlike %ﬁ%‘?;

obj ect of the present invention 1s"to provide a s essi ve pyr
system of waste synthetic-highly polynerized conpound that produces

refined oPiwaste 46l sudesdeaY YisBhdreink a9ids &3 latile oil] .accordi.ng to
boi ling points fromthe %yrsol y |n§ gas e%%\us?%gaﬁt{f?gﬁlﬁlﬁlt%o}lgﬂﬁﬂbecﬁbﬁ?mﬂﬁnd
recycles the refined oil as heat source of the pyrolysis of 4 the waste.

L0012]  pessclierwithl BSiotiohng! West' e hiLHRN bbBhdried LoRRURITud SHSEeSS! Ve
plastics by indirect heating in a pyrolysis chamber, in which a high-temperature and
anaerobic or hypoxic environment is maintained.

[0010] Another object of the present invention is to provide a successive pyrolysis
system of waste synthetic-highly polymerized compound, wherein a distillation column
for producing refined oil according to boiling points from the pyrolysis gas is installed
perpendicularly to the upper part of the pyrolysis gas outlet, and a buffer means is
installed at the connection portion between the pyrolysis gas outlet and the distillation
column to protect the connection portion against contraction and expansion.

[0011] Another object of the present invention is to provide a successive pyrolysis
system of waste synthetic-highly polymerized compound that produces refined oil such

as heavy oil, light oil and volatile oil according to boiling points from the pyrolysis gas

in the distillation column and recycles the refined oil as heat source of the pyrolysis of



system of waste synthetic-highly polynerized conpound that inproves the
pyrolysis speed of the waste by optim zing the contact surface area

bet ween the waste and the heat source of the pyrolysis at the tinme of the
pyrolysis. [0013] In order to achieve the above-described objects of the
present invention, there is provided a successive pyrolysis system of
wast e synthetic-highly polynerized conpound, conprising: a hopper, which
wast e i shewasteded to and is stored in a predeterm ned anount; an
automati c waste injection device, which discharges a predeterm ned anount
of waste fromthe hopper, and conprises an air renoving neans for

mai nt ai OO 2] hRBeMhef objeM sl g6 b nal ..alf. f1ow ng
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hi gh-t enperature and hypoxic environnent, and successively pyrolizing the
wast e byyitadl ¢few i _hi i . cl are
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the waste provided fromthe waste injection device; a gas burning chanber
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[0013] In order to achieve the above-described objects of the present invention,
there is provided a successive pyrolysis system of waste synthetic-highly polymerized
compound, comprising: a hopper, which waste is provided to and is stored in a
predetermined amount; an automatic waste injection device, which discharges a
predetermined amount of waste from the hopper, and comprises an air removing means
for maintaining a hypoxic environment inside by removing external air flowing in along
with the waste; a pyrolysis chamber for maintaining a high-temperature and hypoxic
environment, and successively pyrolizing the waste by indirect heating, in which two or
more transport screws are installed rotatably by a driving means to transport, melt and
evaporate the waste provided from the waste injection device; a gas burning chamber
for burning noncondensable gas among pyrolysis gas produced at the time of the

pyrolysis of the waste, and providing heat of a predetermined temperature to the outer



perpendicularly to the upper part of a gas outlet of the pyrolysis
chanber, for producing refined oil fromthe pyrolysis gas catal yst
reacted at a catalysis reaction colum according to boiling point at a
distillation colum, and providing the refined oil to the gas burning
chanber as initial fuel; and an automatic di schargi ng device for

successi vely di schargi ng ashes transported after being pyrolized fromthe
pyr ol }’Slﬁlrfa;@é‘é‘fmgb?rrcﬁﬁﬁ'@éﬁaﬂﬁ%gt@ﬁb fideld ab BERY S e TP ME p&% ﬁ%ﬁ%@'ﬂs@g a
hypoxi ¢ environnen I nside by renoving external arr, ¢ ows In from
t he outside when discharging ashes, and the pyrolysis gas discharged from
the pyr Hed claa r Al di i f. the
pr esent cﬁrﬁﬁgﬁgi%n%hpe g@%@eg e%’riﬂggﬁge/a(gtogr ﬁ{lr?&e%%%ﬁ‘qgﬁgl gg%:eg%ﬁlri se a
first pusher, which is installed on the bottomof a second slide gate to

be sli di REdhdFRLER th ThetudhRF | loa F AR [T I'nglris
driven, % transfers th@ﬁ&gé‘?gkgﬁgﬁgﬁgggﬁﬂgﬁﬁ@gﬁs %ﬂ%m%gg%orquﬁl % hopper
in a horizontal direction, and a second pusher, which is installed on the
per pendi gLl oHPEEH ' f rol¥sis.changher to be
slidingly rmng upmﬂ%bgﬁkg%ﬁgéﬁiy\%ﬁ&&%ﬁf gurat %ﬁéﬁ? r{cﬁ%?q%nsc%}ﬂn\‘}en, and
injects the waste 6 transferred by the first pusher into the inlet of the

pyrol ysiﬁcﬁgﬂ@srbdl&ﬁ%ﬁé%‘%g%afﬁbiflﬁheonac%(fl\llrﬁﬁ,dajen%cprrio%ﬁgngatll"lté?‘e Itlegdcoi fo the

i njection vicce an

gas burning chamber as initial fuel; and an automatic discharging device for
successively discharging ashes transported after being pyrolized from the pyrolysis
chamber, comprising an air removing means for maintaining a hypoxic environment
inside by removing extemal air, which flows in from the outside when discharging
ashes, and the pyrolysis gas discharged from the pyrolysis chamber

[0014] According to a preferred embodiment of the present invention, the above-
described waste injection device comprise a first pusher, which is installed on the
bottom of a second slide gate to be slidingly moved in a horizontal direction, when a
third cylinder is driven, and transfers the waste discharged from an interim storing
hopper in a horizontal direction, and a second pusher, which is installed on the
perpendicular upper part of the inlet of the pyrolysis chamber to be slidingly moved

upward and downward when a fourth cylinder is driven, and injects the waste



device conprise a first slide gate, which is driven by the first cylinder
to be slidingly noved along the guiding groove fornmed in the gate body,
and respectively opens and shuts off the hopper outlet and the outl et of
the pyrolized remmants, and a second slide gate, which is driven by the
second cylinder to be slidingly noved along the guiding groove fornmed in
the gate body and fornms the interimstoring hopper for maintaining a
hypoxi ¢ f t: i Il rdfiber. [ 0016] Also, the
wast e isﬁﬂggﬁﬁyggqgiﬂgﬁﬁggg}%@fpwégsgégﬁgP%%bgﬁgbr a%ﬁ then is injected
into the hopper to store the waste in the hopper in a predeterm ned anount

by 2, SRS OMEAROL R Jek S R ke R d Behe
above-descri bled hopper . d:‘?0017 fbgg%?ﬁdtt{gew%s%ﬁoglﬁc&gg(gﬁ%g%h{;?ﬁ%b&% second
slide gates conprise an extension guide formed to be extended fromthe
gat e boqyevidrcotitRe ! fiiiPs1 [ - ' ' ' s ion
when t he egl I dcer secgdelg ?léd(}ﬁ%at%%]eﬂgglll Tcliﬁo%g“élr O\t/l%; fi‘rgt %24&% ﬁ% Sﬁérl]'?’ﬁﬁt
means, which consists of a ball for maintaining seal by pressing the upper
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body, and an elastic nenber for elastically 7 supporting the ball; and a
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gate, which is driven by the second cylinder to be slidingly moved along the guiding

groove formed in the gate body and forms the interim storing hopper for maintaining a

hypoxic state in a space between the first slide gate.

[0016] Also, the waste is measured by a load cell or a photo sensor and then is

injected into the hopper to store the waste in the hopper in a predetermined amount by a

sensor for detecting fixed quantity injection installed in the above-described hopper.

[0017] Also, the above-described first and second slide gates comprise an extension

guide formed to be extended from the gate body for supporting-the slider to slide in a

horizontal direction when the slider secedes from the guiding groove; a seal maintaining

means, which consists of a ball for maintaining seal by pressing the upper surface of the

slider moving slidingly along the guide groove formed in the gate body and the

extension guide and sticking the slider to the body, and an elastic member for elastically



and prevents friction between the gate body and the slider when the slider
noves. [00181 Also, the quality of the material of the guider is weaker
than that of the slider, to prevent the above-described slider from being
broken by friction when the slider noves. [0019] Al so, a foreign material
renoving case is conprised. The foreign material renoving case i s nounted
on the gate body to communicate with the guiding groove of the

above- desppdriingl tHe ball; adch kiigers ¥R iSédriet : ccumul ates foreign
materials discharged fromkfihe gui di 1ng gr o%%g(?ahcgﬂﬂ%@ns&rf’a‘éer }W S.

[ 0020] Al so, the above-described pyrolysis chanber conprises a section for
pr event ibagvden cka\bétebnh s@MaRf ofI8S sINEY ah | ection, for m.nimzing
the gap between the transport screw grﬁ% ﬂﬁlé&?%@g%c%éﬁ&h%ﬁ%t%sﬂo‘lg@ fig of
the pyrolysis chanber and intercepting backward flow of the pyrolysis

gas. 2 un8pRRONS FARASCGLANL PR b LAYIFE 5188 el D PURLYSI S chanber

for transporting waste when th SCrew d a
pyrol ysis gas staying space forned on the upper part of the pyrolysis

chanber [6@18) hoAdbng : .S evapor at ed when pyroljzing the
wast e tF1at a!e mel t e%hgﬁ]ﬁyg{\%@ﬁ%@%gme %Lg%ﬂi Wﬁi‘lﬁeé?hﬁ“‘rféatd’rfé'%%ﬂ’é’ébt i on of
t he above-descri bed pyrolysis chanber is forned

to prevent the above-described slider from being broken by friction when the slider
moves.

[0019] Also, a foreign material removing case is comprised. The foreign material
removing case is mounted on the gate body to communicate with the guiding groove of
the above-described first and the second slide gates, and accumulates foreign materials
discharged from the guiding grooves when the slider moves.

[0020] Also, the above-described pyrolysis chamber comprises a section for
preventing backward flow of gas having a circular section, for minimizing the gap
between the transport screw and the inlet and outlet casing of the pyrolysis chamber and
intercepting backward flow of the pyrolysis gas, a transport space formed on the lower
part of the pyrolysis chamber for transporting waste when the transport screw is driven,
and a pyrolysis gas staying space formed on the upper part of the pyrolysis chamber for

holding the pyrolysis gas evaporated when pyrolizing the waste that are melted and



to be a circle, an oval, a rectangle or a streamine. [0022] Al so, the

si ze of the above-described pyrolysis gas staying space of the pyrolysis
chanmber is formed to be a half of the size of the dianeter of the
transport wing forned on the transport screw in the shape of a spiral.

[ 0023] Al so, a connection nenber is conprised. The connection nenber is
installed on the connection portion between the pyrolysis gas outlet of
the pyr @vypsdrstedChanber and the distillation colum, and has elasticity to
protect the connection portion when the pyrolysis chanber is contracted
and thermal -expanded in a longitudinal direction thereof, by the repeated

drivi ng [002190f Ald08R4rod eetiod Y, (LS. et Jof .the
above-de[scri ed pyrol ysr?s cha?rbgfremlgsibgib%E%%Pﬁgﬁp?%hsgsec}faﬁbbeft’sam?i
passage of heat source of pyrolysis of the waste. [0025] Al so, a second

bur ner itgbé Aeird@k! foval 428 age of heat source of pyrolysis
for pyrolizing the vvegs’te. é{%‘%ﬁ%ﬁ@%ﬁ?ﬁ%m OF THE DRAW NGS 9 [ 00261 The

above aspects and features of the present invention will be nore apparent
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pyrolysis chamber is formed to be a half of the size of the diameter of the transport wing
formed on the transport screw in the shape of a spiral.
[0023] Also, a connection member is comprised. The connection member is
installed on the connection portion between the pyrolysis gas outlet of the pyrolysis
chamber and the distillation column, and has elasticity to protect the connection portion
when the pyrolysis chamber is contracted and thermal-expanded in a longitudinal
direction thereof, by the repeated driving thereof,
[0024] Also, the pyrolysis gas outlet of the above-described pyrolysis chamber is
installed inside the transfer passage of heat source of pyrolysis of the waste.

[0025] Also, a second burner is installed in the transfer passage of heat source of

pyrolysis for pyrolizing the waste.

BRIEF DESCRIPTION OF THE DRAWINGS




[0027] Fig. | is a schematic diagram of a successive pyrolysis system of
waste synthetic-highly polynerized conpound in accordance with the
present invention. [0028] Fig. 2 is a sectional viewfromline A-Ain
Fig. 1 [0029] Fig. 3 is a sectional viewfromline AAAin Fig. | showing a
nodi fied enbodinment of a transport screwinstalled in a pyrolysis
chanber. [0030] Fig. 4 is an expanded view of main parts of part "B"

i |1 ust r J0OR6]N Thd -abdve KRR hndi @auRs! SF A e GV inparts of
part "C illet]Jstrat ed in Fig. 1. [%0351 Fiﬁg’. ﬁéegléﬂsl glg'el\g%%an gdgéjiné of main
parts of part "D'" illustrated in Fig. 1. [0033] Fig. 7 shows the

funct i oRppareiby A@ctibink MRhaid xRt Chre QA higderd-2 Ll 9. 6
[ 00341 FPge.& 8 S)Ihovvs ap%l i cglti ons O@&éggpﬂ%eﬁﬂa%ﬁéﬁrw&ﬁé%& erF%W o
injecting and discharging waste in a predetermnm ned anount in the

successSithead¥m hSdawShEMAbhicast e syntheti c-hi ghly pol yneri zed
conpound in acgmaénce vm'?h thec}g?esent invention. [0035] Fig. 9 shows

applications of a pusher for compulsorily injecting the waste 10 into the

rol ysi it st Sl EHE Sl p lysis..system of ste
gznt hgt i[%(-)%nmg éonl]sy%g?l zeg‘écd[c:])!i gla]ngd{ ?ﬁ@%‘%ﬁ&%"@% tsﬁsq?rﬂe"fpw&g%nt
invention. [0036] Fig. 10 is a sectional viewfromline E-E in Fig. 8.

synthetic-highly polymerized compound in accordance with the present invention.
[0028] Fig. 2 is a sectional view from line A-A in Fig. 1

[0029] Fig. 3 is a sectional view from line A-A in Fig. 1 showing a modified
embodiment of a transport screw installed in a pyrolysis chamber.

[0030] Fig. 4 is an expanded view of main parts of part “B” illustrated in Fig. 1.
[0031] Fig. S is an expanded view of main parts of part “C” illustrated in Fig. 1.
[0032] Fig. 6 is an expanded view of main parts of part “D” illustrated in Fig. 1.
[0033] Fig. 7 shows the functioning of the thermal expansion connection illustrated
in Fig. 6.

[0034] Fig. 8 shows applications of a slide gate for successively injecting and
discharging waste in a predetermined amount in the successive pyrolysis system of
waste synthetic-highly polymerized compound in accordance with the present invention.

[003S] Fig. 9 shows applications of a pusher for compulsorily injecting the waste

10



[0037] Fig. 11 is a sectional viewfromline F-F in Fig. 8. [0038] Fig.
12 is a sectional viewfromline GGin Fig. 8 [0039] Fig. 13 is an
expanded view of the part "H' illustrated in Fig. 12. DETAI LED DESCRI PTI ON
OF THE PREFERRED ENMBODI MENTS [ 0040] Preferred enbodi nents of the present
invention will be explained in detail on below, which is to explain the
present invention in detail to the extent that one skilled in the art may
easi |y Vifokthé BrolyrisesHaher irPthd sRSsiNObyrblylistsybiafh 451N lifi8g.pignd
scope of the presygnt i nvention. [0041] ig)yAIJ‘s) ﬂslsgstratfg‘g!’ylﬂéngﬁ%éstgqﬁgqlg t he
successive pyrolysis systemof waste synthetic-highly polynerized

COMPOUN Gholfingtf760 £SRP6tndinldcdrsndRNAREME pHAKSNh BifionCOTPI | S€S a hopper 3,
which the waste is provided to and 1I's stpore I'n a predeterm ned anount;
an automatic waste injection device 1, which autonatically discharges a

pr edet eODIEY PRI i sclBSia i oime IORRRFiSg, and conprises an air
renovi ng 11 means for maintalining a hypoxic eitvironnent inside by renoving
external air flowwng in along with the waste; a pyrolysis chanber 39 for
mai nt ai o087 hrgh11 FP&EL 16i - X ; ypoxi ¢ environnent, and
successir[vel ﬁpyr%l I zfsng tﬁl(%ﬁlar\/\/alset"‘(ef’%gr?/l lﬂi?%%r"gig 'E'eati ng, in which two or
nore transport screws 34 are installed rotatably by a

[0038] Fig. 12 is a sectional view from line G-G in Fig. 8.

[0039] Fig. 13 is an expanded view of the part “H” illustrated in Fig. 12.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0040] Preferred embodiments of the present invention will be explained in detail
on below, which is to explain the present invention in detail to the extent that one
skilied in the art may easily work the invention, and does not limit the technical idea
and scope of the present invention.

[0041] As illustrated in Figs. 1-12, the successive pyrolysis system of waste
synthetic-highly polymerized compound in accordance with the present invention
comprises a hopper 3, which the waste is provided to and is stored in a predetermined
amount; an automatic waste injection device 1, which automatically discharges a

predetermined amount of waste from the hopper 3, and comprises an air removing
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driving neans to transport, nelt and evaporate the waste provided fromthe
waste injection device 1. [0042] Here, it is needless to say that three
transport screws 34 may be used as illustrated in Fig. 3. [0043] The
above-described driving nmeans conprises a driving notor 62, a driving

gear 63 nmounted on the driving notor 62, and a driven gear 63a, which is
nmounted on one end of the transport screw 34, is connected to the driving

gear 63 rhdhe Y nAntMRhE a gng&v{@:ﬁ%ﬁiﬁéiﬁé@g%ﬂgﬂﬁ%.texéfﬂ#‘%rsﬁlmﬁﬂgi ng a

transport w ng 34a forfed ein ape spira hereon. ™[ 0044]
Al so, the successive pyrolysis systemof waste synthetic-highly

pol ymer iig GthngCRITR QKO Yalsfd. ACHREHE: ' gﬂ@' L4 rises a
gas burning Il(%harrber 37 fo?&gr%\%gﬁ%hﬂgqgﬁ‘ﬁ%ﬁ%re glté;\rflie n{g Fe?r%grature
to the outer surface of the pyrolysis chanber 39 by burning the

noNCONOeaS@RPCY 2 BBSKiL NSRS | Bd08Tod iR HIESE G0, RyGRl hei ng the

waste, to be uséd as source o0 e pyrolysi’s p ovi ded
to the pyrolysis chanber 39; and a refined oil producing means 100, which

pyr of yor iy BERRENRLGHR bbb BB sBRh of o Py B B
colum 67 according to boiling
driving means to transport, melt and evaporate the waste provided from the waste
injection device 1.
[0042] Here, it is needless to say that three transport screws 34 may be used as
illustrated in Fig. 3.
[0043] The above-described driving means comprises a driving motor 62, a driving
gear 63 mounted on the driving motor 62, and a driven gear 63a, which is mounted on
one end of the transport screw 34, is connected to the driving gear 63 through a chain 64,
and rotates the transport screw 34 having a transport wing 34a formed to be in the shape
of a spiral thereon.
[0044] Also, the successive pyrolysis system of waste synthetic-highly polymerized
compound in accordance with the present invention comprises a gas buming chamber

37 for providing heat of a predetermined temperature to the outer surface of the

pyrolysis chamber 39 by buming the noncondensable gas among the pyrolysis gas
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points fromthe pyrolysis gas refornmed after going through the catalysis
reaction to reform high nol ecul ar wei ght gas having many carbon rings to
| ow nol ecul ar wei ght gas having | ess carbon rings at the catal ysis
reaction colum 45, and providing the residual noncondensable gas to the
gas burning chanber as initial fuel. [00451 Al so, the successive pyrolysis
system of waste synthetic-highly polynerized conpound in accordance with

t he prepesduced wish ipyroliEdthie Setel o BULRERNL fed| og! tC& L for
successi vel y di schargi ng ashes transported a?tesﬁﬁlggiogéﬂ%g@ﬁélzse‘gf%?om t he
pyrol ysis chanber, which conprises an air renoving neans for nmaintaining a

hypoxi c wasrvprooids i the)pird6ysiY cHagiBY 399 L i,hg in fromthe
out si de when di schargi Eg@g’shes and rehoaﬁ(hgé?ﬁéed %Pé%@w@ lglﬁgl'mﬁf@eharged
fromthe pyrolysis chanber 39. [0046] Al so, the above-described automatic

wast e i nihieh isanfl@Yed Ferperfichlarfl £CaNY ' hse a fi.rst
slide gate 5, wherei nﬁez;ésl ildearrw23 isu%?lé}a%agp%{/&?h%u%%g%n?&hccwmlm%r 20 to
be slidingly noved al ong the guiding groove 22 formed in the gate body

21, - and chabe g} RRIpfodRARSreRREl 8114 thelidinfalSn A f:%f;gcctg{‘q‘?ﬂg&gg(ggng and

the outlet of the pyrolized remants and "a
wherein a slider 23 is driven by the second cylinder to be slidingly

moved abgits kbR @féiﬁyr@@sﬁ rﬁgvrgfo%%ea %rﬂréle%dn% &#o%gh the catalysis reaction to
reform high molecular weight gas having many carbon rings to low molecular weight
gas having less carbon rings at the catalysis reaction column 45, and providing the
residual noncondensable gas to the gas burning chamber as initial fuel.
[0045] Also, the successive pyrolysis system of waste synthetic-highly polymerized
compound in accordance with the present invention comprises an automatic discharging
device 101 for successively discharging ashes transported after being pyrolized from the
pyrolysis chamber, which comprises an air removing means for maintaining a hypoxic
environment inside by removing external air flowing in from the outside when
discharging ashes and remgving the pyrolysis gas discharged from the pyrolysis
chamber 39,
[0046] Also, the above-described automatic waste injection device 1 and

discharging device 101 comprise a first slide gate 5, wherein a slider 23 is driven by the
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gate body 21 and forns an interimstoring hopper 7 for maintaining a
hypoxi c: state in a space between the first slide gate 5. "7] Also, the
air renmoving nmeans for renoving the external air flowing into the interim
storing hopper along with the waste conprises a filter I | comunicating
with the interimstoring hopper 7 and renoving foreign materials |ike
dust, a vacuumvalve 12 connected to a case receiving the filter 11, a

vacuum tiasticyliBder@inedeedidingly hfoved afongThy ghidfgl@ob e 238 AlQl iHierg 3 degr ee
of vacuum bel ow a predeterm ned pressure, an vacuum punp gbfinect ed
to the vacuumtank 13. [0048] Here, it is desirable to forma vacuumtank

to_have bady2Ramilrdspedivaly Spdndaid skiPotriiESuf of 8 HERRAT At B obfig ot eri m

storing hopper 7 at |east. Wen the vacuum valve I'S open,
inside the interimstoring hopper 7 is sucked into the vacuum tank 13 in

an i nst d! pyrolizba! le@riEUSTNE b Wecod sl YM's, Alereih ML 44 §0uril by
above-descri bed automatic waste injection device conprises a T4 i r st

pusher 9, which is installed on the bottom of a second slide gate 6 to be

i ven. g maven b waet g mploEabng e MERabrbold 52 rmietE Popper 7
in a horizontal direction, and a second pusher 10, which is installed on
the per pgte®o8y b Rand BRGls Mihierinl stBHffg hSBp%I‘ 7%%r lthta]l%tmlrng la)i'lsyjp%xic state in a

space between the first slide gate 5.

[0047] Also, the air removing means for removing the external air flowing into the

interim storing hopper along with the waste comprises a filter 11 communicating with

the interim storing hopper 7 and removing foreign materials like dust, a vacuum valve

12 connected to a case receiving the filter 11, a vacuum tank 13 connected to the

vacuum valve 12 for maintaining a degree of vacuum below a predetermined pressure,

and a vacuum pump 14 connected to the vacuum tank 13.

[0048] Here, it is desirable to forr.n a vacuum tank to have a capacity of more than

two times of the capacity of the interim storing hopper 7 at least. When the vacuum

valve 12 is open, the air inside the interim storing hopper 7 is sucked into the vacuum

tank 13 in an instant, and the vacuum valve 12 is shut off,

[0049] Also, the above-described automatic waste injection device 1 comprises a

14



chanber 39 to be slidingly noved upward and downward when a fourth
cylinder 26 is driven, and injects the waste noved by the first pusher 9
into the inlet of the pyrolysis chanber 39. [0050] Also, the waste

provi ded by a transport conveyer 2 is neasured by a load cell (not
illustrated) or a photo sensor (not illustrated) and then is injected into
the hopper 3 to store a predeterm ned anount of the waste in the hopper 3

by a_seifastiputher 9, deieitls iGlafléc o tRUnsHohd ¥t Bl isAle Batkdotrtbd Afkidgdly e

above-descri bed hopper. [0051] Al so, the above-descr ITs second
slide gates 5 and 6 conprise an extension guide 21 a fornmed to be

ext endeendve@ i & hériga dxestion WheR' tRIrPEAIHdLNSs [NGiv leing%o@e% hdwshb de 1n a

hori zontal direction when the slider secedes fromthe guiding groove 22;

a seal maintaining neans, which consists of a ball 27 for maintaining seal

by  pr edischitgéd) oHPRRY infifih 36Ring h I I Yirskbdh kY, algng the
gui de grooveg22 formed in thengat(%'i}groz;h iﬁ%ﬂr@ﬁt&ggl% ég{hsn"lggna g‘i‘flgﬁ‘g 21 a
and sticking the slider 23 to the 15 gate body 21, and an el astic nenber

28 for ghaet 16,3VhiYh SURRAMIE SPtHe d , Ui - connected to a
connect ?on groove 29 for rred&get {kgﬁﬂ{iﬁ%ﬁ%%&gﬁa@ﬁg’éa‘clg%gf”?&teﬁé’“gﬁl%ler 23
and the contact surface of the extension guide 2la for preventing friction

bet ween chdhbed 3990 BRAYidink1PRIvE Bpwhld 4Rl R nWAET whil€ aShide E:yl%?demg i

driven, and injects the waste moved by the first pusher 9 into the inlet of the pyrolysis
chamber 39.

[0050] Also, the waste provided by a transport conveyer 2 is measured by a load
cell (not illustrated) or a photo sensor (not illustrated) and then is injected into the
hopper 3 to store a predetermined amount of the waste in the hopper 3 by a sensor for
detecting fixed quantity injection 4 installed in the above-described hopper.

[0051] Also, the above-described first and second slide gates 5 and 6 comprise an
extension guide 21a formed to be extended from the gate body 21 for supporting the
slider 23 to slide in a horizontal direction when the slider secedes from the guiding
groove 22; a seal maintaining means, which consists of a ball 27 for maintaining seal by
pressing the upper surface of the slider moving slidingly along the guide groove 22

formed in the gate body 21 and the extension guide 21a and sticking the slider 23 to the
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[0052] Al'so, the quality of the material of the guider 30 is weaker than
that of the slider 23, to prevent the slider 23 from being broken by
friction when the above- described slider 23 noves. [0053] Also, a foreign
material renoving case 31 is conprised. The foreign material renoving
case 31 is nmounted on the gate body 21 to comunicate with the guiding
groove 22 of the above-described first and the second slide gates 5 and 6,
accunul ahrsbddyr 21, Gid Nt €lbitit) MeMbeC DTS adticaly %Hﬁp&ﬁh%'ﬂ{hgbﬂf 39,\’ ﬁrfd[ g2 when
the slider 23 noves, and has a door 3 1 a that T's opened and shut off to
remove foreign materials during the operation of the device. [00541 Al so,
t he abogaidde30 cohesdtadytoal b’(ﬁin‘éct’}“dhagﬂés{rc 39 1fonnéaoég?‘ﬁzbeﬁpﬁleaoo?t%ﬁf Elg'patcg %E
preventing backward flow of gas 40,41, whose section I's torne 0 be a
circle, for mnimzing the gap between the transport screw 34 and the
inlet ank sidet 28 afid the@htac? st biGhe LRRNAYE §'2Sia(‘fgla1?f%%nt %@i@gon 39
i ntercepting backward flow of the pyrolysis gas, a transp space C
formed on the | ower part of the DYFOI‘;/HS! S chanbﬁei; 39 fglrys}gagzgog;;igng
wast e a8 SRR r : . (
space \gﬁggﬂﬁegirﬂgleetdg on theﬁu%%etﬁw%lgfetmgf tehéggs;}lrdgfys?lsog%%anber 39 for holding
the pyrolysis gas evaporated when pyrolizing the waste that are nelted

and evapoosS2pd- Also, the quality of the material of the guider 30 is weaker than that of the

slider 23, to prevent the slider 23 from being broken by friction when the above-
described slider 23 moves.

[0053] Also, a foreign material removing case 31 is comprised. The foreign
material removing case 31 is mounted on the gate body 21 to communicate with the
guiding groove 22 of the above-described first and the second slide gates 5 and 6,
accumulates foreign materials discharged from the guiding grooves 22 when the slider
23 moves, and has a door 31a that is opened and shut off to remove foreign materials
during the operation of the device.

[0054] Also, the above-described pyrolysis chamber 39, , comprises a section for
preventing backward flow of gas 40,41, whose section is formed to be a circle, for
minimizing the gap between the transport screw 34 and the inlet and outlet casings

392,39b of the pyrolysis chamber 39 and intercepting backward flow of the pyrolysis
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[ 0055] Also, the cross section of the above-described pyrolysis chanber 39
Is formed to be a circle, an oval, a rectangle or a streamine. Al so, the
si ze of the above- described pyrolysis gas staying space 39d of the

pyrol ysis chanber 39 is fornmed to be a half of the size of the dianeter
of the transport wing 34a fornmed on the transport screw 34 to have the
shape of a spiral. [0056] Al so, a connection nenber 44 is conprised. The
connect igas AraaRPortihabs 39¢ Pt G HRMoWRE p&RHTaRS | ' n the
pyr ol ysiggglgas outl et 39e of the pyrol ?si sp Chaﬁg%?%&?%%gﬁ%&?‘gﬁ?l | ation
colum 67, and has elasticity to protect the connection portion when the
pyr ol YSitsnGHARE Wadtd ik Ctﬁgturaﬁgioad A8 34h S ' Lt udi nal
di rection thereof, by trllle repe tedS drivi ngsr eerné%{l)c?g%sfg?wg%gﬁg@gghi n
Figs. 6 and 7. [0057] Also, the pyrolysis gas outlet 39e of the

above- dgsgdel D& sl ¥S1 R c,_@ Otk Syl al LNSde, t 1r fer
passage gf heat source ofep Pgﬁ)géﬁts&o?fet e%gt(gl%.ep?? %rslgoﬁd%lggtggond
burner 36 is installed in the transfer passage of heat source of pyrolysis

of the \If_?ﬁ;l ié3as VAR Hed! rzﬁyg rﬁir;% | 51 i.s a
transpo pgsrlrpgasr e?grencghﬁh%&cgl tgg?vs?st%?\rlagve g%%ﬁ%&\? %r\‘/’g:,d' reference
nunmeral 53 is a storing tank of heavy oil, reference

[0055] Also, the cross section of the above-described pyrolysis chamber 39 is

formed to be a circle, an oval, a rectangle or a streamline. Also, the size of the above-
described pyrolysis gas staying space 39d of the pyrolysis chamber 39 is formed to be a
half of the size of the diameter of the transport wing 34a formed on the transport screw
34 to have the shape of a spiral.

[0056] Also, a connection member 44 is comprised. The connection member 44 is
installed on the connection portion between the pyrolysis gas outlet 39¢ of the pyrolysis
chamber 39 and the distillation column 67, and has elasticity to protect the connection
portion when the pyrolysis chamber 39 is contracted and thermal-expanded in a
longitudinal direction thereof, by the repeated driving thereof, as illustrated in Figs. 6
and 7.

[0057] Also, the pyrolysis gas outlet 39¢ of the above-described pyrolysis chamber

39 is installed inside the transfer passage of heat source of pyrolysis of the waste 43.
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nuneral 54 is a heat exchanger, reference nuneral 55 is a discharge
control valve, reference nunerals 56 and 57 are storing tanks of I|ight
oil, reference nuneral 58 is a tenperature control valve, reference
nuneral 59 is a storing tank of volatile oil, and reference nuneral 61 is
a oil-water separation device. [0059] The use of the successive pyrolysis
systen1§é waste synthetic-highly polynerized conpound in accordance with
t he preddsn, aisevamnt burnendd s ingxtddcinale bras ' melelgnee 4 o the
attached drawings. [0060] As iIIustrath?éﬁi&ﬁ)a&lﬂg%%{,h%%tosﬁ’bﬁgcéet?ftlﬂyé"]ﬁfi d
wast e including waste synthetic- highly polynerized conmpound |ike waste
pl ast i cof the wasted3ded t hrough the transport conveyer 2 to the
above-descri bed hopper 3 in a predeterm ned anount after being crushed
and selected. [006 11 Here, a predeterm ned anount of the waste is

i nj ect e[DOB8) tIhehddrapdios3refdreneHutiapdlsit m.ned ampunt of waste
by the volume with the sensor for 18 det gg??rﬁggpgﬂ%paﬁ%ﬁm?ﬂ%ﬁa on 4
installed on the above-descri bed hopper 3, or by neasuring a

pr edet efTrisneldvataiogibl Blvd, psfedast |J..system [0062] The waste
injected into the above-descri beﬁurﬁéc[)rggsejr g%dslt(gl%ll%tjag%f)tgeqvﬁtodh %%ren?f’yr olysis
chanber 39 in a predeterm ned anount by the automatic waste injection

numeral 54 is a heat exchanger, reference numeral 55 is a discharge control valve,
reference numerals 56 and 57 are storing tanks of light oil, reference numeral 58 is a
temperature control valve, reference numeral 59 is a storing tank of volatile oil, and
reference numeral 61 is a oil-water separation device.

[0059] The use of the successive pyrolysis system of waste synthetic-highly
polymerized compound in accordance with the present invention will now be explained
with reference to the attached drawings.

[0060] As illustrated in Fig. 1, combustible solid waste including waste synthetic-
highly polymerized compound like waste plastics is provided through the transport
conveyer 2 to the above-described hopper 3 in a predetermined amount after being
crushed and selected.

[0061] Here, a predetermined amount of the waste is injected into the hopper 3 by

controlling a predetermined amount of waste by the volume with the sensor for
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apparatus 1. [0063] The slider 23 of the first slide gate 5 is driven to
be opened by the first cylinder 20 operated by oil pressure or pneumatic
pressure based on the detection of the sensor for detecting fixed anount
injection of waste 4 installed on the above-descri bed hopper 3. Then, the
first slide gate 5 is driven to be shut off by the first cylinder 20 when
a predeterm ned period of tinme (3-5 seconds) el apses after the

pr edet erdetcotinly fixe® Witouaf "3[@@10% 4 gdeglRedt tﬂ%ogﬂﬁz’é- it §d on the
second slide gate 6. [0064] Here, the a{}‘gve- escrdlgl%%i@)%gil?dplpsﬂgvf’ﬁ Yneans
is driven to renove external air and an anaerobic state is created inside

the int mémgﬁﬁﬂ&ﬂethﬁﬂﬁ%wZi@%P‘ﬁ@QVaE&%P,fgfllgﬁacelggkg% e second slide gates

5 and 6. [0065] That is, the ‘external ai oW n 0 the interimstoring
hopper 7 along with the waste is sucked into the vacuumtank 14 in an

i nst ant [0D6R2)e PREWNEE iRfectds u al.ve: nnegct.ed .to the vacuum
tank 13 [t ha?rcreat es a lv%guumnislc?g#e 03‘//}4Slsegéc‘%g%gtlﬁngQi}%éWW%dWB tﬁﬁ, and
thereby the interimstoring hopper 7 maintains a vacuum state. [0066]

That i spyidigi€shanbd! 3@iy f | | he.interimstoring hopper, 7 passes
t hr oughpt he vacuum filter alh@%‘ﬁgn@g%%ulﬂrﬂ"@%tlb et?‘fz'”‘,ut?rﬂzéncv F‘?EHR“ 13, and
the vacuum punp 14 in turn, and is provided into the gas burning chanber

37. apparatus 1.

[0063] The slider 23 of the first slide gate 5 is driven to be opened by the first
cylinder 20 operated by oil pressure or pneumatic pressure based on the detection of the
sensor for detecting fixed amount injection of waste 4 installed on the above-described
hopper 3. Then, the first slide gate 5 is driven to be shut off by the first cylinder 20
when a predetermined period of time (3-5 seconds) elapses after the predetermined
amount of waste inside the hopper 3 was injected on the second slide gate 6.

[0064] Here, the above-described air removing means is driven to remove external
air and an anaerobic state is created inside the interim storing hopper 7 between the first
and the second slide gates 5 and 6.

[0065] That is, the external air flowing into the interim storing hopper 7 along with
the waste is sucked into the vacuum tank 14 in an instant by the opening of the vacuum

valve 12 connected to the vacuum tank 13 that creates a vacuum state by use of the
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[0067] On the other hand, the slider 23 of the second slide gate 6 is
driven to be opened by the second cylinder 24, and the waste stored in
the interimstoring hopper 7 falls down perpendicularly. [0068] Here, as
illustrated in Fig. 9, the first pusher 9 is driven to be slid in a

hori zontal direction by the third cylinder 25 interlocked with the second
slide gate 6, and noves the waste fallen fromthe interimstoring hopper
7 0 t heatighpustpaCkiOe | the.Sssqnd pusher
10 1 dr Poninpuip 18¢ ki i%B}arl%%?ggﬁg%ﬁﬁé?&@lglegﬁl-%ﬁ&sl%)?);?‘ﬁlgnf%&'th
cylinder 26, and drops the waste at the inlet 8 of the pyrolysis chanber
39. [ 0Q@okeler C A4S T l.sar:] i.njected Lnto the

inl et 8qof t he ?%a;?ﬁ,l g%i %ﬁtiﬁﬁgn%ygﬁiog’éh%;&tg @Edﬁ%#ﬂnémtlpét Epgrezcﬁ‘i‘ﬁseﬁusher
10, the phenonenon, in which a big particle of waste is caught at the

inl et ofthbfigh RN QhMsinS 18 er ?ﬂq}h [JAS14 T éso cal sli.p
phenomenon)gil S prevent ed&?gfg’ [ﬂbgo% y&rg’ytsglgsva ‘élémf%ﬁgg ai“ﬂttBet he
interimstoring hopper 7 fromthe pyrolysis chanmber 39 is renoved by the
dri vi ng vaéudnh 9465 i g e | g, means,. The waste di scharged
fromthe hopper myg‘gg’%nggggrgg}({\?gllﬁwéj %%t"é‘&ll{lﬁffba‘?% 3W;Ea)lyr ol ysi s chanber
39 in a predeterm ned anount by repeating successively performng

[0067] On the other hand, the slider 23 of the second slide gate 6 is driven to be

opened by the second cylinder 24, and the waste stored in the interim storing hopper 7
falls down perpendicularly.

[0068] Here, as illustrated in Fig. 9, the first pusher 9 is driven to be slid in a
horizontal direction by the third cylinder 25 interlocked with the second slide gate 6,
and moves the waste fallen from the interim storing hopper 7 to the right direction of
the drawing,

[0069] Then, the second pusher 10 is driven to be slid in a perpendicular direction
by the fourth cylinder 26, and drops the waste at the inlet 8 of the pyrolysis chamber 39,

[0070] Here, because the waste is compulsorily injected into the inlet 8 of the
pyrolysis chamber 39 by the driving of the second pusher 10, the phenomenon, in which
a big particle of waste is caught at the inlet of the pyrolysis chamber 39 and spins free

(so called slip phenomenon) is prevented.
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t he above-descri bed processes. [0072] On the other hand, water separation,
dehydration, desul furization, depolynerization, deecarboxylization,

br eakdown of carbon bond ring (CC bond ring), formation of aliphatic
group in the shape of a chain, aromatization, breakdown of GO bond and
breakdown of C-N bond occur in the pyrolysis chanber 39. [0073] Wen the
waste is automatically injected into the pyrolysis chanber 39 from the

i nteri mIQOFIINOTHONRRSIydis SRCAVRAE irts HLViRfbring sty | 8@5 dyreGhi g in
Fig. 1 ([t he ldi rec??gnyrrar%ed byiﬂagﬁlarrow)1 3r/l the&l&rg;?lls oerrtJIV\»ﬁ'%IJ{-:j1 glga
formed on the outer circunference of the transport screw 34. Wil e being

noved. \WReIYas Lakba!39 5 HRIdved byaRd avARNARE dnbde JUEAGEP bt SnoliC! | Z€

by the indirectly provided heat rolysis ¢ mal n §ining a
hi gh-t enperature and hypoxic environment. [0074] Here, the rotation power

of the didank NEThERYRle & VEs r'gqﬂ LLY 2ans, J
transmtted to the c?ri vgcél(ra]fggggfm@?% ?p%gngtx% t esﬁfé\égvgg?ﬁes(:gﬁde%?%ﬁwﬂ
t hrough the driving gear 63 and chain 64 connected to the driving notor.

Ther ef orgro} t i e . redet erm ned .speed,
bei ng s poo$§§$ﬁ/&g%§ ggﬁ ﬁg&%%ﬁée%én%% ergp%%mg ﬁgccfe?sawgy @EH?BME ppor t
bearing that supports both ends of the transport screw 34 and the casing

70 that f OfTRe daGeribeh Bhacelsts Chamer 39.

[0072] On the other hand, water separation, dehydration, desulfurization,
depolymerization, deecarboxylization, breakdown of carbon bond ring (C-C bond ring),
formation of aliphatic group in the shape of a chain, aromatization, breakdown of C-O
bond and breakdown of C-N bond occur in the pyrolysis chamber 39.

[0073] When the waste is automatically injected into the pyrolysis chamber 39 from
the interim storing hopper 7, the waste is moved to the right direction in Fig. 1 (the
direction marked by an arrow) by the transport wing 34a formed on the outer
circumference of the transport screw 34, While being moved, the waste that is melted
and evaporated is successively pyrolized by the indirectly provided heat at the pyrolysis
chamber 39 maintaining a high-temperature and hypoxic environment.

[0074] Here, the rotation power of the driving motor 62 of the above-described

driving means is transmitted to the driven gear 63a fixed to the transport screw 34
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[00751 On the other hand, the heat source that indirectly provides heat to
the waste is provided fromthe gas burning chanber 37 of high
tenperature. That is, the tenperature inside the pyrolysis space of the
pyrolysis chanber 39 at the initial stage of the driving of the pyrolysis
device is raised to a predeterm ned tenperature (250 to 450'C) by the
driving of the gas burning chanber 37 of high tenperature that uses |ight

oil or rtﬁfdu@ﬁ%e‘ﬂﬂvin%@&?% a8 Rain 6A2oRAR A TG AE MY helkER. A1 11

gas (light oil, etc.) before the tenperature 1nsi e gas burhing
chanmber 37 is raised to a predeterm ned tenperature, since the pyrolysis

gas 1S Npnspirosee 84 i Rakd 8t LYedliidhified J288 Hei st gas
heat ed at tlf‘ye gas burlni ng chanber %@ﬁllﬁ%cgl rec,ﬁe;/%?seug%gxq%dz%y Ig%rh%é:@ie{s t he
wast e inside the pyrolysis chanber 39, by noving along the space between

e o Y S e G734 B sl Sl M B8 g D=1

chanber 39 separated ther passage 0 source
of pyrolysis of 22 waste 43. [00781 On the other hand, as illustrated in

Fig. 4, Qind B WeShend M) Bt Rl M K0Gis AR HBoCT L Dod pyrolysi s

chanber 39 is pyrolized; gap bet Re casing 39a at the inlet side
corresponding to the section for preventing backward fl ow of gas 40 of the

[0075] On the other hand, the heat source that indirectly provides heat to the waste
is provided from the gas buming chamber 37 of high temperature. That is, the
temperature inside the pyrolysis space of the pyrolysis chamber 39 at the initial stage of
the driving of the pyrolysis device is raised to a predetermined temperature (250 to
450°C) by the driving of the gas burning chamber 37 of high temperature that uses light
oil or refined oil.

[0076] Here, the gas burning chamber 37 uses initial gas (light oil, etc.) before the
temperature inside the gas burning chamber 37 is raised to a predetermined temperature,
since the pyrolysis gas is not produced from the pyrolysis chamber 39.

[0077] The exhaust gas heated at the gas buming chamber 37 indirectly heats and
pyrolizes the waste inside the pyrolysis chamber 39, by moving along the space
between the inner surface of the casing 70 and the outer surface of the pyrolysis

chamber 39 separated therefrom, i.c., the transfer passage of heat source of pyrolysis of
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pyrolysis chanber 39 and the transport wng 34a is fornmed to be mnimzed,
and the waste fills this gap, and thus, the pyrolysis gas of high
tenperature fromthe pyrolysis chanber 39 is prevented fromfl ow ng
backward to the inlet 8 of the pyrolysis chanber 39. [0079] On the other
hand, the waste is noved to the side of the outlet 19 along the transport
space 39c that is forned to be circular at the |lower part of the pyrolysis
chanber v88tedvi ng a streaniined section, when the above-descri bed
transport screw 34 is driven. [00801 The pyrolysis gas evaporated at the
time of pyrolysis of the waste pyrolizes; the waste by indirectly

provi di jQ0T8}t Oh thé Bithel BARE 284 Mistrated lif tayi.n ace _39d
formed at the upper part of the pyrgl y@%ﬁégaﬁi&rﬁ)eé&ﬁg&agéﬁﬂgfﬁadnﬁ%ﬂw
di scharged to the catalyst reaction colum 45 through the pyrolysis gas

outl et 3Beve-dd3OFHed PNrERsisThAEBed 5 VSl S0 is di scharged after going
t hrough t he process‘faysT 3 of prgduc%siolyo#]rmzlié/n ’@13 nbseZ‘f’F?fhﬁ‘Sfc HE 39931 ysi s
gas inside the pyrolysis chanber 39, the waste plastics provide

e e SR PEoR R e SSRRA R ey W SRR B
effects on the slide gates 5 and 6 of the waste injection device | and
di schar giragystieitanfber 99 land the transport wing 34a is formed to be minimized, and the
waste fills this gap, and thus, the pyrolysis gas of high temperature from the pyrolysis
chamber 39 is prevented from flowing backward to the inlet 8 of the pyrolysis chamber
39.
[0079] On the other hand, the waste is moved to the side of the outlet 19 along the
transport space 39¢ that is formed to be circular at the lower part of the pyrolysis
chamber 39 having a streamlined section, when the above-described transport screw 34
is driven.
[0080] The pyrolysis gas ¢vaporated at the time of pyrolysis of the waste pyrolizes
the waste by indirectly providing heat of high temperature, staying at the staying space
39d formed at the upper part of the pyrolysis chamber 39, and then is discharged to the

catalyst reaction column 45 through the pyrolysis gas outlet 39e.

[0081] Also, since the pyrolysis gas is discharged after going through the processes
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[0082] Therefore, a separate lubricating means is not necessary. [0083] On
the ot her hand, the pyrolysis gas discharged through the pyrolysis gas
outl et 39e after being pyrolized passes through the catal yst reaction
colum 45 and is cracked from high nol ecul ar weight gas to | ow nol ecul ar
wei ght gas, after passing through desulfinization, denitrification, and
dechl oi nation renoving device, and then is transported to the

di sti | | afpeotueribnian @hdehdatibhef teTividlyd jg:&rlnﬁaé DRyt Sﬂigrﬁ'tfo 3?i the! 1 k€

heavy oil, light oil and volatile 0il”is produce cordin hé boi | i ng
points fromthe pyrolysis gas, and a part of the refined oil is provided

to the reiste PMEIRIpraGidef§lubi@itiad et SH e i P Blnshyg! -
[ 00841 Here, the plilrol ysi s gasgoutlet 39e ?s oﬁn%%ga?%hg%p%lg}s%%rt of
the end of the pyrolysis chanber 39 inside the transfer passage of heat

sour ce QErePy30Anasths ik of A BRbIVERGHGH 2fes 160 HProduci ng
nmeans 100 is operated, the g%t%llati gﬁle?égd\g?%ﬂ{antl gr%‘?;*%gﬂ%%#gﬂgfmgas of
t he pyrol ysis chanber 39 have the sanme 24 tenperature, and therefore the

emul si f itgedlide Bafes 8GRAS JAREWhE i h Qisth 88 QLyperi zed
conmpound is n%r mal | y perforned. 1?%%%@@%@?ﬁé&gfsgggg]n%ndﬁ%cfﬁg?pyr ol ysis
gas di scharged fromthe pyrolysis chanber 39 is refornmed by going through

the synjoesRf zemhrifofe, %%%Xt%tlumaﬂﬂgm%gnsolg 1o Igetcge%a}yo

[0083] On the other hand, the pyrolysis gas discharged through the pyrolysis gas
outlet 39 after being pyrolized passes through the catalyst reaction column 45 and is
cracked from high molecular weight gas to low molecular weight gas, after passing
through desulfurization, denitrification, and dechloination removing device, and then is
transported to the distillation column 67. In the distillation column 67, refined oil like
heavy oil, light oil and volatile oil is produced according to the boiling points from the
pyrolysis gas, and a part of the refined oil is provided to the main bumner 35 of the gas
burning chamber 37 as initial fuel.

[0084] Here, the pyrolysis gas outlet 39¢ is formed at the upper part of the end of
the pyrolysis chamber 39 inside the transfer passage of heat source of pyrolysis 43.
[0085] Therefore, when the refined oil producing means 100 is operated, the

distillation equipment and the exhaust gas of the pyrolysis chamber 39 have the same
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the pyrolysis gas outlet 39e. The reaction tenperature of the catal yst
colum 45 is 220- 400*C, and here, the carbon rings of the pyrolysis gas
are deconposed to smaller carbon rings, and the pyrolysis gas is reforned
to small er hydrocarbon, and thereby a large anount of light oil is
produced. [00871 The production of wax and tar having many carbon rings is
mnimzed by letting the pyrolysis gas go through the catal yst col um 45.

Heavy oitémpératafe)din@ @hdrefdrbehe bAWRIRARGA Pﬁigeéshg%@i @gid@sge{]%ﬁgﬁ%%g@%f by

controlling the tenperature to be nore n nent s
are extracted at the mddle part of the distillation colum 67 by

contr ol |ﬂol}9n§1ﬁ€db@xgiﬁﬁhiﬁti§hﬁnﬁﬁ}){}§er%%§l'§5o" C, and volatile oil conponents
0

are extracted at e upper pa e distillation colum 67 by
controlling the tenperature to be below 130T. [00881 The remnants (char)

moved t qopB®]t honqkd baik ﬁﬁ.l(plt&r}g,r ot kN 4a af t.er i ng
t hr oughqt he p])yr ol ysis prr ocess | %ggﬁg&g@%&%ogbtgg@%o&s& FlbagﬁjeﬁS
automati ¢ di schargi ng device 101. Wen the slider 23 is driven to be open

by the Hiristefofdd : - Al LSt sjbg de gate 5, the
pyrol i zed renmant sﬁgggmléﬁ?%% egﬁe %%%tc %ggllgtﬁtcgr&?% S?‘?%F}"n ﬁ%%’éﬁﬂgf% and
the slider 23 is shut off after a setup tinme (3-5 seconds) el apses.

the pyrolysis gas outlet 39¢. The reaction temperature of the catalyst column 45 is 220-
400°C, and here, the carbon rings of the pyrolysis gas are decomposed to smaller carbon
rings, and the pyrolysis gas is reformed to smaller hydrocarbon, and thereby a large
amount of light oil is produced.

[0087] The production of wax and tar having many carbon rings is minimized by
l:tting the pyrolysis gas go through the catalyst column 45. Heavy oil is produce at the
lower part of the distillation column 67 by controlling the temperature to be more than
360°C, light oil components are extracted at the middle part of the distillation column
67 by controlling the temperature to be 240-350°C, and volatile oil components are
extracted at the upper part of the distillation column 67 by controlling the temperature
to be below 130°C.

[0088] The remnants (char) moved toward the outlet 18 along the transport wing

34a after going through the pyrolysis process is moved toward the above-described
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[ 0089] Here, a small anount of pyrolysis gas that flows into the interim
storing hopper 19 along with the remmants is renoved by the opening of

t he vacuum valve 12 connected to the vacuum punp 14, and thereby the
inside of the interimstoring hopper 19 maintains an anaerobic state.

[ 0090] After the ashes are safely discharged to the outside by the opening
of the above-described second slide gate 6, the slider 23 of the second
sli de gafurRaticdisdhutigitd flevicd €01, WHRE theIRlePab i@ inhfg.t &Wsw he
interimstoring hoppgg?é 19 fromthe out s% g ?sl su‘é e lﬁl‘%o t et%gié%tumtank
13 by the opening of the above-described vacuumvalve 12, and thus the

| nteri McyliAddr?9 JTARP HovkHSBHB HRS1iaR %%eﬁ%gd et inj
Accordi ngly, the ashes transported alftgr béin %?/?%Pirglgﬂgﬁggﬁmcg%gve-
descri bed pyrolysis chanber 39 may be successively discharged. [0092] On
the ot hahtohBiBGhtefith dtbKEnPREFHPIoRd thd St Ut Wil (.88
slider 23 is interfereg; f)ﬂ)yct he fore?gh nat3e1'?{§g?tg$%g%8ﬁé%g{iu§}r§% C{ Ee end
of the slider 23 or in the 26 guiding groove 22 by the successive driving
of the foebctldspdlshstie second slide gates 5 and 6 (when the first and the
second gates 5 and 6 mal function), the guiding groove (22) nay be
prevented from being bl ocked by using the foreign material renoving case
31 for r[BéS%iocﬁ@?g;' ;! ﬁ'ﬁ‘ﬁl? aWoth Ef]syr%i]y%isoéast ﬁgt ﬁgwln(sjlnrlll% t%rcolg%/e%rnzéfoﬁlr_llgr e It

i s needless

hopper 19 along with the remnants is removed by the opening of the vacuum valve 12
connected to the vacuum pump 14, and thereby the inside of the interim storing hopper
19 maintains an anaerobic state.

[0090] After the ashes are safely discharged to the outside by the opening of the
above-described second slide gate 6, the slider 23 of the second slide gate 6 is shut off,
Here, the extemal air that flows into the interim storing hopper 19 from the outside is
sucked into the vacuum tank 13 by the opening of the above-described vacuum valve 12,
and thus the interim storing hopper 19 maintains an anaerobic state.

[0091] Accordingly, the ashes transported after being pyrolized in the above-
described pyrolysis chamber 39 may be successively discharged.

[0092] On the other hand, if the opening and the shutting off operation of the slider

23 is interfered by the foreign materials accumulated at the end of the slider 23 or in the
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say that the foreign material accunulated in the above-described foreign
material renoving case 3 1 may be renoved by opening the door 3 1 a
during the operation of the device. [0093] Wen the above described first
and second cylinders 20,24 are driven, the sealing is nmaintained by the
ball 27, which presses and supports the upper surface of the slider 23
hori zontal |y nmoving al ong the guiding groove 22 forned in the gate body 21

o 1S QAR e ind ST ALK Bl IS

gui de 2 1 AccCordingly, gas or alr
guiding groove 22 is prevented. [0095] The guider 30 nmounted on the

connect | @winOmY Firdarld hERE D! URENS LHE 6 BUFGRTOR) %ig.ﬁ’l i, BB (%41 vi ng

slider 23 enabl es precise horlz novenen
of the slider 23, and prevents frlctlon bet ween the gat e body 21 and the

S0 Ry B plOOREL iRt bERE A BEslgThE Skl SrBEREER R IC B3 0@ ©f

t he above- descrlbed pyr contl uous y nmain
hi gh-tenperature and hypOXIC state, which enables successive pyrolysis

oPt e Trmad e Bnrtlifict¥ Al e ndRTHe BliahdGrd6R £2." HofiS 1S neBliss' £ ' M ©*
say that the foreign material accumulated in the above-described foreign material
removing case 31 may be removed by opening the door 31a during the operation of the
device.
[0093] When the above-described first and second cylinders 20,24 are driven, the
sealing is maintained by the ball 27, which presses and supports the upper surface of the
slider 23 horizontally moving along the guiding groove 22 formed in the gate body 21
and the extension guide 21a against the gate body 21 and the extension guide 21a.
[0094] Accordingly, the leakage of gas or air through the guiding groove 22 is
prevented.
[0095] The guider 30 mounted on the connection groove 22 formed between the
extension guide 21a and the slider 23 enables precise horizontal movement and
reciprocating driving of the slider 23, and prevents friction between the gate body 21

and the slider 23.
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chanber 39 is determ ned by the conposition ratio and noi sture content of
the waste. The waste is successively noved to the right direction (the
direction marked by an arrow) of Fig. | along the transport w ng 34a
formed on the transport screw 34 in the shape of a spiral. Here, the
transport screw 34 is variably driven by the variable driving of the
above-dggg;ibed driving notor 62, and thereby the pyrolysis speed of the
wast e i 6] i aBY yrepélitingt gatformehd g hS Wi i.nproved.

[ 00981 On the other hang,ﬁ?n a é%ses§%@§%¥t gI¥g§%g¥g?%réﬁg?2¥ﬁgﬁ?&side of
the above-described pyrolysis chanber 39 is maintained at 250-450'C, the

body of pyludysipyhalysi B ebait®ns13 n&ntidshs Hi%}?{-} én,rﬁc Fobxd €
repeatedly contracted and expagded in a | ongl ?ﬁ%f na %]?l\rl\qub%sﬁaﬁereof by
t he heat of high-tenperature. Here, the connection nenber 44 having

el ast i ciwhjchdnables SudcBsshal yR6tydis opdariGRnNect i on portion between the
pyrolysis gas outlet 39e and the distillation colum 67 protects the

connection portion, when the pyrolysis chanber 39 is contracted and

t her mal [GOOANderhe?SyvioRsi i i e i t.her.e -40 .of
t her mal [expgsi on gjggu[yrss) &}%Sg ({fgﬂ% @stéﬁ%ﬁ%ﬁ%c{ i%@g tgﬁé?%{ iog:‘g? REFUBHS [ 00991
The air and gas, which flows into the interimstoring hopper 19 between

'é_he fi eldmbRp 39t deRRARRE b/ t.hg@oﬁﬁaﬁﬁor? rdtid%nd %ﬁ&r@ Xél?tleriltzoe the %@t%.n ts are
i scharged, are
The waste is successively moved to the right direction (the direction marked by an
arrow) of Fig. 1 along the transport wing 34a formed on the transport screw 34 in the
shape of a spiral. Here, the transport screw 34 is variably driven by the variable driving
of the above-described driving motor 62, and thereby the pyrolysis speed of the waste is
variably adjusted and the pyrolysis yield may be improved.
[0098] On the other hand, in a case where the temperature of the inside of the
above-described pyrolysis chamber 39 is maintained at 250-450°C, the body of the
pyrolysis chamber 39 and the transport screw 34 are repeatedly contracted and
expanded in a longitudinal direction thereof by the heat of high-temperature. Here, the
connection member 44 having elasticity that is installed at the connection portion

between the pyrolysis gas outlet 39¢ and the distillation column 67 protects the

connection portion, when the pyrolysis chamber 39 is contracted and thermal-expanded
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provided to the gas burning chanber 37 by way of the vacuumfilter 11, the
vacuum valve 12, the vacuumtank 13 and the vacuum punp 14, like in the
first and the second slide gates 3 and 4. [00100] As shown above, the
successi ve pyrol ysis system of waste synthetic-highly polynerized
conpound i n accordance with the present invention has the follow ng

advant ages. [00101] The rate of operation of the pyrolysis device is

maxi m zedl alyngGtiRiaes direehioh tHeRdo® ¢ $-80mh ' : r ;i ned, anount
and successiJ%ly di schargi ng géﬁ%%ﬂ disgﬁggggg‘% ?@?&%ggﬁ% tﬁ%bﬁg ®t he
pyrol ysis process, when pyrolizing conbustible high-polyinerized conpound

l'i ke wasépetifiv@spdratsorbihetcdfli rect heating at the pyrolysis chanber
mai nt ai ni ng a hi gh-tenperature and anaerobi c or hypoxi c environment.

[ 001021 Al so, the distillation colum for producing refined oil according

to the [0O99]NITROAPLS B4 WHidE leSin@8%n Ledril ! rpendi cul arly
to the lEpperbq part of thg 29 pyr%%gs?{ygiae?n%ﬁlﬁ %@phgﬁéﬁa?ﬁgrb%g‘g%{#g%
expenses is reduced and the durability is increased by installing a

and the g arel T one SHERRIeRs BRL 6 o WOFRR iR P HRebreeff g no:
contraction and thermal expansion.
provided to the gas burning chamber 37 by way of the vacuum filter 11, the vacuum
valve 12, the vacuum tank 13 and the vacuum pump 14, like in the first and the second
slide gates 3 and 4.
[00100] As shown above, the successive pyrolysis system of waste synthetic-highly
polymerized compound in accordance with the present invention has the following
advantages.
[00101] The rate of operation of the pyrolysis device is maximized by successively
injecting the waste in a predetermined amount and successively discharging ashes
discharged after going through the pyrolysis process, when pyrolizing combustible
high-polymerized compound like waste plastics by indirect heating at the pyrolysis
chamber maintaining a high-temperature and anaerobic or hypoxic environment.

[00102] Also, the distillation colurnn for producing refined oil according to the

boiling points from the pyrolysis gas is installed perpendicularly to the upper part of the
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[ 00103] Al so, waste can be used as energy source by producing refined oi
including heavy oil, light oil and volatile oil according to the boiling
points fromthe pyrolysis gas at the distillation colum and reusing it
as heat source of pyrolysis of the waste. [00104] Al so, the pyrolysis
speed of the waste is obviously inproved by optimzing the contact
surface area of the heat source of the pyrolysis that indirectly contacts

the waglymolfis tgae dutlee Ofhe aﬁerpyéreic¥8é)(§ena{e9Q}%&u£he &)ﬁtﬁ‘@%&%ﬂg{?’g@di ment

and advantages are nerely exenplary and are not to be construe
limting the present invention. The present teaching can be readily

appl | ed ikdeabd 8y ihiRAg ATbulfRP lehd P the dOhAGtich MOAPELLRL i Brollls

enbodi ments of the préesent invention is Inten
not tolimt the scope of the <clains, and many alternatives,

modi fi Cahi Qlflet AH0MEATIANARRAScHihh i i egbiddp the
art. 30%V\hat is clai meld I'S: 1(.: A su%?e@rg%\%ggry}%%@%ﬁg%é)t%g%mo?ga\f\%s te
synt heti c-highly polynerized conpound, conprising: a hopper, which waste

is pr ovicgﬂﬁﬂgignwﬂ{eﬁngt&rp%i&ﬂ a predeterm ned anmount; an automatic waste
i njection device, which discharges a predeterm ned anount

[00103] Also, waste can be used as energy source by producing refined oil including
heavy oil, light oil and volatile oil according to the boiling points from the pyrolysis gas
at the distillation column and reusing it as heat source of pyrolysis of the waste.
[00104] Also, the pyrolysis speed of the waste is obviously improved by optimizing
the contact surface area of the heat source of the pyrolysis that indirectly contacts the
waste at the time of the pyrolysis.

[0010S] The foregoing embodiment and advantages are merely exemplary and are
not to be construed as limiting the present invention. The present teaching can be
readily applied to other types of apparatuses. Also, the description of the embodiments
of the present invention is intended to be illustrative, and not to limit the scope of the
claims, and many alternatives, modifications, and variations will be apparent to those

skilled in the art.

30



of waste fromthe hopper, and conprises an air renoving neans for

mai ntai ning a hypoxic environnent inside by renoving external air flow ng
in along with the waste; a pyrolysis chanber for maintaining a

hi gh-tenperature and hypoxic environnent, and successively pyrolizing the
waste by indirect heating, in which two or nore transport screws are
installed rotatably by a driving neans to transport, nelt and evaporate

t he wastWhftioviamesd ik om t he waste injection device; a gas burning chanber
for burning noncondensabl e gas anong pyrolysis gas produced at the tine
of the pyrolysis of the waste, and providing heat of a predeterm ned
tenperature tj0 tReg S e i na used as
heat source for the&ggls;%{)ﬂeygﬂoq’%% '(ta &sé&ﬁmgfé&%#%émg‘mfg@he%ﬁ?%ﬁs
chanber; a refined oil producing means connected perpendicularly to the
upper pabinpind codk gggtlet of the pyrolysis chanber, for producing
refined oiF fromthe pyrolysis gas 31 catalyst reacted at a catalysis
reaction columm according to boiling point at a distillation columm, and

o ov 6.« exiile, SARARARNS B a3 oD vt ML pEOBEREGRT L. 0%

burni ng chanber“as initia an auto ice for
successi vely di schargi ng ashes transported after being pyrolized fromthe

pyrolysis chapheiomasie Wﬁsitesjn?&tigg (f%lfirce,r\%ﬁgl\{ idri]s%hanr%gsng p];'e%{etermined amount

of waste from the hopper, and comprises an air removing means for maintaining a
hypoxic environment inside by removing external air flowing in along with the waste;

a pyrolysis chamber for maintaining a high-temperature and hypoxic
environment, and successively pyrolizing the waste by indirect heating, in which two or
more transport screws are installed rotatably by a driving means to transport, melt and
evaporate the waste provided from the waste injection device;

a gas burning chamber for burning noncondensable gas among pyrolysis gas
produced at the time of the pyrolysis of the waste, and providing heat of a
predetermined temperature to the outer surface of the pyrolysis chamber to be used as
heat source for the pyrolysis of the waste provided to the pyrolysis chamber;

a refined oil producing means connected perpendicularly to the upper part of a

gas outlet of the pyrolysis chamber, for producing refined oil from the pyrolysis gas
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mai nt ai ni ng a hypoxi c environnent inside by renoving external air, which
flows in fromthe outside when dischargi ng ashes, and the pyrol ysis gas
di scharged fromthe pyrolysis chanber 2. The successive pyrolysis system
of waste synthetic-highly polynerized conpound according to Caiml,
wherein the automati c waste injection device and discharging device
conprise: a first slide gate, which is driven by a first cylinder to be

sl i di ngleytal@y fdcel ang catalydidiréddfign SHRAMEad | i -
respectlvgﬁg opens and sﬁﬁts of f tﬁe outhﬁmﬁ%?l?ﬂ%h oﬁﬁ%&qgﬁgﬂgﬁgnoutlet
of pyrolized remants; and a second slide gate which is driven by a
second Gylunitd@idRobidiny fedingl ﬂoﬂeei{&éﬁsatﬁé% tiat 94/t BhRhQOVE " dikd | 0 2
gat e body and fornms an Interimstoring hopper mai nt al ni ng a fhypoxi ¢
state in a space between the first slide gate 32 3. The successive

pyr ol ysivanfiNg bRk a¥astiQ fesnideet i c- hi ghly pol ynerized conpound according
to Claim1, wherein the waste 1s measured by a load cell or a photo
sensor and then is injected into the hopper to store the waste in the

hopper in a aﬁra%ﬁﬁ'ﬁﬁfcrﬁlt&ﬁﬂr@qggg\'gﬁp%rasué@égﬁ%lyfﬂgchg%tiﬁg hinag tlfah%(p%gteamunt

injection installed on

after being pyrolized from the pyrolysis chamber, comprising an air removing means for
maintaining a hypoxic environment inside by removing external air, which flows in
from the outside when discharging ashes, and the pyrolysis gas discharged from the
pyrolysis chamber

2. The successive pyrolysis system of waste synthetic-highly polymerized
compound according to Claim 1, wherein the automatic waste injection device and
discharging device comprise:

a first slide gate, which is driven by a first cylinder to be slidingly moved along
a guiding groove formed in a gate body, and respectively opens and shuts off the outlet
of the hopper and the outlet of pyrolized remnants; and

a second slide gate, which is driven by a second cylinder to be slidingly moved
along a guiding groove formed in a gate body and forms an interim storing hopper for

maintaining a hypoxic state in a space between the first slide gate
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4. The successive pyrolysis system of waste synthetic-highly polynerized
conpound according to Claim3, wherein the first and second slide gates
conprise: an extension guide forned to be extended fromthe gate body for
supporting the slider to slide in a horizontal direction when the slider
secedes fromthe guiding groove; a seal maintaining means consisting of a
ball for maintaining seal by pressing the upper surface of the slider

movi ng sl i di gl Thealsoagsdivee piesifidls HyORME of Of 484 s%@%%{?&g%%?% %ogﬁjg%qz%@d t he

ext ensi on gui de and sticking the slider to the
menber for elastically supporting the ball; and a guider connected to a

connect icompgunbuecordingae GIeinyaeheln BRt L8k 9450 c&’fbyf:l .rl]c?atdsé)eirl.fjer and the
|

contact surface of the extension guide, for preventing“fric Between
the gate body and the slider when the slider noves 33 5. The successive

pyr ol y Siphomysehesidal s seinf il e oo RRIY MR WaSH in RTRGHRE € COr di ng

to daim4, wherein the quality of the terira e “gui aker
than the quality of material of the slider to prevent the slider from

bei ng bpeddertrmitied fabiotiht BY 2B Fhiedetdatids?; i ue ive
pyrolysi s system of wastgg synt het i c-‘lfﬁngﬁlﬁfggo y%trlln-gélgo é%sﬁ'ﬁ%ar?& e cor di ng
to daim4, conprising a foreign material renoving case nounted

hopper

4. The successive pyrolysis system of waste synthetic-highly pelymerized
compound according to Claim 3, wherein the first and second slide gates comprise:

an extension guide formed to be extended from the gate body for supporting the
slider to slide in a horizontal direction when the slider secedes from the guiding groove;

a seal maintaining means consisting of a ball for maintaining seal by pressing
the upper surface of the slider moving slidingly along the guide groove formed in the
gate body and the extension guide and sticking the slider to the body, and an elastic
member for elastically supporting the ball; and

a guider connected to a connection groove formed between the bottom surface of
the slider and the contact surface of the extension guide, for preventing friction between

the gate body and the slider when the slider moves
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on the gate body to communicate with the guiding grooves of the first and
the second slide gates for accunulating foreign materials di scharged from
t he gui di ng grooves when the slider noves 7. The successive pyrolysis
system of waste synthetic-highly polynerized conpound according to O aim
1, wherein the pyrolysis chanber conprises: a section for preventing
backward fl ow of gas having a circular section, for mnimzing the gap

bet ween the t5. alkeQuécesfiveVy2agsit NSsieh &F »%L?? %thh{hgﬁ? ﬁg?%%ll%enzeﬁ

pyrol ysis chanber and intercepting backward 'sTgas;
transport space forned on the lower part of the pyrolysis chamber, for

t I ansporcohpguNd sédrafig lo I[18int BARHBRET 113G RCHBN ) 8f ﬁ{ d ¥l aPOf 1 S olysis

gas staying space formed on the upper yS|s “chH for
hol di ng the pyrolysis gas evaporat ed at the tine of pyronS|s of the wast e

8. The SysRESthiY theRyially/df maSial AThOLNRT Fredi RE LR Mol otn PR} %“r' zed

conpound accordi ng m 1, wherein the cross sec Pol ysi s
chanber is fornmed to be a circle, an oval, a rectangle or a streamine 9.

The sucepIHENdh WHEPIY SlideriYeyeg™ Oof waste synthetlc hi ghly pol yneri zed
conmpound according to Claim?7, wherein the size of the pyrolysis gas

st ayi ng space of
6. The successive pyrolysis system of waste synthetic-highly polymerized

compound according to Claim 4, comprising a foreign material removing case mounted
on the gate body to communicate with the guiding grooves of the first and the second
slide gates for accumulating foreign materials discharged from the guiding grooves
when the slider moves

7. The successive pyrolysis system of waste synthetic-highly polymerized
compound according to Claim 1, wherein the pyrolysis chamber comprises:

a section for preventing backward flow of gas having a circular section, for
minimizing the gap between the transport screw and the inlet and outlet casings of the
pyrolysis chamber and intercepting backward flow of the pyrolysis gas;

a transport space formed on the lower part of the pyrolysis chamber, for

transporting waste when the transport screw is driven; and
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the pyrolysis chanber is fornmed to be a half of the size of the dianeter
of the transport wng forned on the transport screw in the shape of a
spiral 10. The successive pyrolysis system of waste synthetic-highly

pol ymeri zed conpound according to Claim1, wherein conprising a
connection nmenber that is installed on the connection portion between the
pyrolysis gas outlet of the pyrolysis chanber and the distillation
colum, and hapy®iwsd gistayid é)fc@ﬁl{gdm%@ﬂﬁﬁp L4 8P ' M@n t he
pyrol ysis changer IS gcontar’yfl;lcgtjsepigﬁand t her mal - xpgndgdﬁeﬁélyﬁgﬁgl Udi nal
direction thereof, by the repeated driving thereof 35 11. The successive
pyr ol ysifsr 53l8ing th 8is @a$ ¥PHpB Rk Lat thOhY of | 66 ound according
to Claimil, V\hgreﬁwﬁe 6pgyrol ysi s g%ls o&tlgt B%%%sze py?‘g ygips chanber is
installed inside the transfer passage of heat source of pyrolysis of the
waste. 12. Thg IueCRssdsvive ¥l o7 My i o fn 2y Y

pol yneri zed conpound acco%{r% to%ﬁh’gl?m 1, QJ\%%‘?‘%@?&M?{’ |erﬂ% tion
device conprises: a first pusher installed on the bottom of the second
sl i de gabipbnd fecdtdisl RICYim D \ebrds ‘ bt Bl R541,20 cpyien @ third
cylinder i g driven, l?%or mv?n@%éé%%ggd%g@%g%g{g ﬁ'&%lﬁitg I‘fBaIPﬁ?reIPi m
storing hopper in a horizontal direction; and a second pusher installed on

the per pafifkaybeh cHERCAn BRita REthBR o U'sGladfind Ne
9. The successive pyrolysis system of waste synthetic-highly polymerized
compound according to Claim 7, wherein the size of the pyrolysis gas staying space of
the pyrolysis chamber is formed to be a half of the size of the diameter of the transport
wing formed on the transport screw in the shape of a spiral
10. The successive pyrolysis system of waste synthetic-highly polymerized
compound according to Claim 1, wherein comprising a connection member that is
installed on the connection portion between the pyrolysis gas outlet of the pyrolysis
chamber and the distillation column, and has elasticity to protect the connection
portion when the pyrolysis chamber is contracted and thermal-expanded in a

longitudinal direction thereof, by the repeated driving thereof
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pyrol ysis chanber to be slidingly noved upward and downward, when a fourth
cylinder is driven, for injecting the waste noved by the first pusher
into the inlet of the pyrolysis chanber 13. The successive pyrolysis
system of waste synthetic-highly polynerized conpound according to O aim
1, wherein a second burner is installed in the transfer passage of heat
source of pyrolysis for pyrolizing the waste 36

11. The successive pyrolysis system of waste synthetic-highly polymerized

compound according to Claim 1, wherein the pyrolysis gas outlet of the pyrolysis

chamber is installed inside the transfer passage of heat source of pyrolysis of the waste.

12. The successive pyrolysis system of waste synthetic-highly polymerized

compound according to Claim 1, wherein the waste injection device comprises:

a first pusher installed on the bottom of the second slide gate to be slidingly

moved in a horizontal direction, when a third cylinder is driven, for moving the waste

discharged from the interim storing hopper in a horizontal direction; and

a second pusher installed on the perpendicular upper part of the inlet of the

pyrolysis chamber to be slidingly moved upward and downward, when a fourth cylinder

is driven, for injecting the waste moved by the first pusher into the inlet of the pyrolysis

chamber

13. The successive pyrolysis system of waste synthetic-highly polymerized

compound according to Claim 1, wherein a second burner is installed in the transfer

passage of heat source of pyrolysis for pyrolizing the waste
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