SUCCESSI VE PYRCLYSIS SYSTEM OF mASTE SYNTHETI G- H GHLY POLYMERI ZED COVPOUND
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application clains
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 incorporated
herein by reference. BACKGROUND OF THE I NVENTION Field of the Invention:

[ 0002] The present invention relates to a successive pyrolysis system of
waste synthetic- highly polynerized conponent to successively pyrolize
conmbusti bl e_wast e ke waste plastics ¥ i ndirect heatiﬁg at_a ﬁyrolysis

chanber, ﬁWEﬁ%‘Fﬁi’Xa‘%@bﬁ’% S STRMAF VAR Er DR RETIC-RIGH Y ned, ~ and

produce refined oil |ike hegyy®iEREED detipgliNp according to boiling
points at a distillation columm to be used as heat source for the pyrolysis

of the waste. Description of the Related Art [0003] Mre particularly, the
present b@%kﬂ@fzﬁk@ﬁo@amﬁ@%ﬁgﬁmﬂm ysis systemof waste
syntheti T polyneri ze onen eously perforns the 1
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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



pol ymeri zed conpound |ike waste plastics in a pyrolysis chanber, in which a
hi gh- tenperature and hypoxi c environnment is naintai 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-described pyrolysis systemis that
when heat is indirectly provided to conbusti ble waste in an anaerobic or
hypoxi ¢ environnment, a reductive environnment is created in the pyrolysis
chanber, and the conbustible waste is deconposed and evaporated as gas and
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(noncondensabl e gas) + liquid (refined oil) + solid (char). [0006] The

pyrol ysi s.device for rolizi ombusti bl e waste |jke.wast.e plastics
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predeterm ned anount of waste is injected into a pyrolysis chanber, a cover
of the rol ysis chanmber i.s closed and.the rolysis chanber is heated at a
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outside, and thereby the waste is pyrolized 2 and converted to gaseous,

liquid or solid material. [0007] The bat ch-t%;f)e pyrol ysis systeminvol ves
many di p¥ fuehfropmethe aytsde BY rervalye the noncondensable gas among the pyrolysis gas

as heat source for the 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 1s 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



waste, in which various materials are m xed. Especially, when foreign
materials (glassware, earth, nonferrous netals, etc.) are m xed, heat
transfer is not snoothly perforned, and there is |limt in producing refined
oil fromthe waste by the pyrolysis, and thus utility value thereof is very
small. [0008] On the other hand, a technique for producing refined oil I|ike
heavy oil according to boiling points fromthe pyrolysis gas by separately
installing a distillation colum at the side of the pyrolysis device for
pyrolizing conbustible waste, and wutilizing the refined oil as heat source

of the AMIBhveHed tb SadBYEIARRGDr s56A Fratdrfa PYrol ysis chanber and the
transport shaft are exposed to heat of high-tenperature (250-450C), are

repeat edly expanded and contracted while the pyrolysis device is driven, and
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synthetlc?ﬁ yImeri zed conpoun X1 zes t he “operating rate of
the pyrolysis device by successively injecting a predeterm ned anmount of
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conmpound |i ke waste

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 o1l 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 OF THE INVENTION




pl astics by indirect heating in a pyrolysis chanber, in which a

hi gh-tenperature and anaerobic or hypoxic environnment is maintained. [0010]
Anot her object of the present invention is to provide a successive pyrolysis
system of waste synthetic-highly polynerized conpound, wherein a
distillation colum for producing refined oil according to boiling points
fromthe pyrolysis gas is installed perpendicularly to the upper part of
the pyrolysis gas outlet, and a buffer neans is installed at the connection
portion between the pyrolysis gas outlet and the distillation colum to
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Anot her" object "of the present invention is to provide a successive pyrolysis
system of waste synthetic-highly polynerized corrpound t hat produces refined
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poi nt's pyrolysis gas in ati n col'umm and recycl es the
refined oil as heat source of the pyrolysis of 4 the vvaste [0012] Anot her
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speed of the waste by optim zing the contact surface area betmeen the waste
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process, when pyrolizing waste synthetic-highly polymerized compound like waste

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



there is provided a successive pyrolysis system of waste synthetic-highly
pol yneri zed conpound, conprising: a hopper, which waste is provided to and
is stored in a predeterm ned anpunt; an automatic waste injection device,
whi ch di scharges a predeterm ned anount of waste fromthe hopper, and
conprises an air renoving neans for maintaining a hypoxic environnent

i nside by renoving external air flowng in along wth the waste; a

pyrol ysis chanber for naintaining a high-tenperature and hypoxic

envi ronment, and successively pyrolizing the waste by indirect heating, in
whi ch tie walkte. NOre transport screws are installed rotatably by a driving
nmeans to transport, nelt and evaporate the waste provided fromthe waste

i njection device; a gas burning chanmber for burning noncondensabl e gas
anong p I SA QRS Maste, and
providlﬁgy%ggt of arprg%g?ggﬁﬁ%g fgﬁﬁgﬁg?ﬁﬁégﬁﬁ”t g%@§%§§végw5§% Face of the
pyrol ysis chanber to be used as heat source for the pyrolysis of the waste
provi de r fl d onnected
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for produ0|ng refined oil fromthe pyroly5|s gas catalyst reacted at a
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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



chanmber, conprising an air renoving neans for maintaining a hypoxic
environnent inside by renoving external air, which flows in fromthe
out si de when di scharging ashes, and the pyrolysis gas discharged fromthe
pyrol ysis chanmber [0014] According to a preferred enbodi nent of the present
i nvention, the above- described waste injection device conprise a first
pusher, which is installed on the bottomof a second slide gate to be
slidingly noved in a horizontal direction, when a third cylinder is driven,
and transfers the waste discharged froman interimstoring hopper in a

hor i zong@facglomet}sﬁalys@reﬁalﬁbé% BRARHSRS sMMULRr R 153}}51?@1' L?g%eowa&@e
per pendi cul ar upper part of the inlet of the pyrolysis ¢chanber to be

slidingly noved upmard and downward when a fourth cylinder is driven, and
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pyrol ysis anber Al so, ove-desc i C was
i njection device and dlscharglng device conprise a first slide gate, which

S driveBaBathen{ |4 ok BELOSES 4 58! dAhOBlY YRSl SR 401 41 ng

groove respec ens an ff the
hopper outlet and the out | et of the pyrollzed rennants and a second slide
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for maintaining a hypoxic state in a space between the first slide gate.
according to boiling point at a distillation column, and providing the refined oil to the
gas buming 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



[0016] Al so, the waste is nmeasured by a load cell or a photo sensor and then
is injected into the hopper to store the waste in the hopper in a
predet erm ned anmount by a sensor for detecting fixed quantity injection
installed in the above-descri bed hopper. 100171 Also, the above-described
first and second slide gates conprise an extension guide forned to be
extended fromthe gate body for supporting the slider to slide in a

hori zontal direction when the slider secedes fromthe guiding groove, a seal
mai nt ai ni ng neans, which consists of a ball for maintaining seal by
pressing the upper surface of the slider noving slidingly along the guide
groove h@hdteded by thedirgaiuehdraniy tROThIdt RE thedXt@NSE OMurAbdrde and sticking the
slider to the body, and an elastic nmenber for elastically 7 supporting the
ball; and a guider, which is connected to a connection groove forned

bet ween b0espot ARE) GHrbasedbribOEafibindgt wald itjheifoaas ﬂ%é&%@i&% the
extensi on guide and prevents friction between the gate body and the slider
when the slider noves. [0018] Also, the quality of the material of the
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shuts off the hopper outlet and the outlet of the pyrolized remnants, and a second slide
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 shider 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



di scharged fromthe guiding grooves when the slider noves. [0020] Also, the
above-descri bed pyrol ysis chanber conprises a section for preventing
backward flow of gas having a circular section, for mnimzing the gap
between the transport screw and the inlet and outlet casing of the pyrolysis
chanber and intercepting backward flow of the pyrolysis gas, a transport
space fornmed on the lower part of the pyrolysis chanber for transporting
wast e when the transport screwis driven, and a pyrolysis gas staying space
formed on the upper part of the pyrolysis chanber for holding the pyrolysis

gas evapppatieg twheal; mdod kdideg vithén Wesdmedtb@to ar@niBitbadrandt fdmeyapor at ed.
[ 0021] so, the cross section of the above-described pyrolysis chanber is

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

the si zgnedentthe baws SuaBsCsHf th@@haafraahm SorfIRS sSifAK JTIhS BACKsION glide
pyrol ysis chanber is forned be a half of the size of the dlaneter of the

transport wing fornmed on the transport screw in the shape of a spiral.

[0023] Ak $PovefisFABRGELEd QB BRI Hody SRR sHaL: wﬂéﬁ%sgwwm menber is

installed on the connection pdrtion” between the pyrolysis gas outlet of the
pyrolysis chanber and the distillation colum, and has elasticity to
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thermal expanded n a tud

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 iniet 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 drniven,
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



direction thereof, by the repeated driving thereof. [0024] Al so, the

pyrol ysis gas outlet of the above-described pyrolysis chanber is installed
inside the transfer passage of heat source of pyrolysis of the waste. [0025]
Al so, a second burner is installed in the transfer passage of heat source of
pyrolysis for pyrolizing the waste. BRI EF DESCRI PTI ON OF THE DRAW NGS 9

[ 0026] The above aspects and features of the present invention wll be nore
apparent by describing certain enbodi nents of the present invention with
reference to the acconpanying drawi ngs, in which: [0027] Fig. 1 is a
schematdwapgtaegr am of a successive pyrolysis system of waste

synt heti c- hi ghly pol yneri zed conpound in accordance with the present
invention. [0028] Fig. 2 is a sectional viewfromline A-Ain Fig. 1 [0029]

Fig. 3 jop2ujseati®mad cmgsewchbﬂ@rkﬂeﬂ@oo&)eﬁegc@&agj oty s%@emlﬂgarq ragiehii ed
enbodi ment of a transport screw installed in a pyro ysi s chanber. [0030]

Fig. 4 is an expanded view of main parts of part "B" illustrated in Fig. 1.
[ 0031] ﬁl@aécléaﬁlgvﬁxg%% 1edreWeRfmi®d n parts of part "C' illustrated in
Fig. 1. [0032] 'Fig. 6 1s an expanded view of main parts of part "D

illustrated |n Fig. 1. [0033] Fig. 7 shows the functioning of the thernal
expansi fﬂbfﬂnngﬁgdﬂHe'sﬂeu(?it bRt Mbve-described 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.

[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 bumer is installed in the transfer passage of heat source of

pyrolysis for pyrolizing the waste.

BRIEF DESCRIPTION OF THE DRAWINGS




in Fig. 6. (0034] Fig. 8 shows applications of a slide gate for successively
injecting and discharging waste in a predeterm ned anmount in the successive
pyrolysis systemof waste synthetic-highly polynerized conpound in
accordance with the present invention. [0035] Fig. 9 shows applications of
a pusher for conpulsorily injecting the waste 10 into the pyrolysis chanber
in the successive pyrolysis systemof waste synthetic-highly polynerized
conmpound i n accordance with the present invention. [0036] Fig. 10 is a
sectional viewfromline E-Ein Fig. S. [0037] Fig. 11 is a sectional view

from!imod6y iheFithveBaspedt90] fdahlles b2 the ReRBE ihRAAbn WEWLET ARl i Ne G G
in 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 EMBODI MENTS [ 0040] Preferred

embodi Menfafen®by G PiES 6Hail BYEAEihRAWA the BResEtRhAlnted With A8t@hde (00N bel ow,
which is to explain the present invention in detail to the extent that one

skilled in the art may easily work the invention, and does not Iimt the

techni cgle Egﬁﬁp 50065 9f Wi present invention. [0041] As illustrated in
Fi gs. 1-1?, t émgﬁgcessi % pyrol ysis systemof waste synthetic-highly

pol ymeri zed conpound in accordance with the present invention
[0027] Fig. 1 is a schematic diagram of a successive pyrolysis system of waste

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

[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. 4is an expanded view of main parts of part “B” illustrated in Fig. 1.
[0031] Fig.5 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.

[0035] Fig. 9 shows applications of a pusher for compulsorily injecting the waste
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conprises a hopper 3, which the waste is provided to and is stored in a
predeterm ned anount; an automatic waste injection device 1, which
automatically discharges a predeterm ned anount of waste fromthe hopper 3,
and conprises an air renmoving 11 neans for maintaining a hypoxic
environnment inside by renoving external air flowng in along with the
waste; a pyrolysis chanber 39 for maintaining a high-tenperature (250-4500)
and hypoxi c environnent, and successively pyrolizing the waste by indirect
heating, in which two or nore transport screws 34 are installed rotatably by
a driving means to transport, nmelt and evaporate the waste provided from

t he wastngo thenjyeclysiorhatabérde tHe scOBARE pledlesis b¥stdns oNeastk agathewe-Radiyt hat t hree
transport screws 34 may be used as illustrated in Fig. 3. [0043] The
above-descri bed driving nmeans conprises a driving notor 62, a driving gear
63 nounpelgmerizédniiicuritl g adtdtdihc&#ithaRdprasait invemigear 63a, which is nounted
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

Wi ng 34po0B6]edif 0l 00 aisBetidhal Gib@Feom Ghe B-1SRi Figl 8t hereon. [0044] Also, the
successive pyrolysis system of waste synthetic-highly polynerized conpound
in accordance with the present invention conprises a gas burning chanber

[0037] Fig. 11 is a sectional view from line F-F in Fig. 8.
[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

skilled 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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37 for providing heat of a predeterm ned tenperature to the outer surface of
the pyrolysis chanber 39 by burning the noncondensabl e gas anong the
pyrolysis gas 12 produced when pyrolizing the waste, to be used as heat
source of the pyrolysis of the waste provided to the pyrolysis chanber 39;
and a refined oil producing nmeans 100, which is connected perpendicularly
to the upper part of gas outlet 39e of the pyrolysis chanber 39, for
producing refined oil at the distillation colum 67 according to boiling
points fromthe pyrolysis gas reformed after going through the catal ysis

react i omehs fok @fitainktiggh h?%)ﬁ‘@ ehvfontRing isideasy RMoviiy SREMaCAf PBRifd Ngs to
| ow nol ecul ar wei ght gas having | ess carbon rings at the catalysis reaction

colum 45, and providing the residual noncondensable gas to the gas burning

chamber irﬁ§loh€!v@3iﬂﬁihcf Wadte; 4 QUM siALRAb MO RHGRERRINE: %Wiigh-ﬁ% rsyal em of
wast e synthetic-highly polyferized conpound in accordance wth the present

i nvention conprises an automatic di scharging device 101 for successively

di schar gisnoy asaesinti’ RARRAY ehdirhdh, BEl NdcRutiobl268tofisin &@.ewaﬂa/rtﬁJyysi s

.Zﬁﬂ
chanmber,; which conprises an alr renoving neans ?o mal ntal ni ng a nypoxi c
environment inside by renoving external air flowng in fromthe outside when

di schar ai ¢ _ , . 2 h
oyt ol ys PeteeRaERe G HBTRYG PP RlE Bk R lsd R e BT ER T B e o
injection device 1 and

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

pyrolysis chamber 39 by burning the noncondensable gas among the pyrolysis gas

12



di schargi ng device 101 conprise a first slide gate 5, wherein a slider 23 is
driven by the 13 first cylinder 20 to be slidingly noved al ong the guiding
groove 22 formed in the gate body 21, and respectively opens and shuts off
the outlet of the hopper 3 and the outlet of the pyrolized remants 18, and
a second slide gate 6, wherein a slider 23 is driven by the second cylinder
to be slidingly noved al ong the guiding groove 22 forned in the gate body
21 and forms an interimstoring hopper 7 for maintaining a hypoxic state in
a space between the first slide gate 5. [0047] Al so, the air renoving nmeans

for renpyilgd WiRn QAN 1Rl \Kfasfté QWb@QlSEJ‘EQh&A?%oufc@to‘?rth sidgr fepper al ong

with the waste conprises a fil 1 conmunicating wt ﬂbﬁ% e Interimstoring
hopper 7 and renoving foreign rraterl als like dust, a vacuumvalve 12

con neCtv@gté ro@ d%ﬁ%? gflf %?fo\r%sng cﬂiﬁ%efr 3'9t %%d Ja]reﬁﬂe%/ afi geh}c Injegn e ?(ﬂf'eCt ed to

the vacuu Intalning a degree uum
predet er m ned pressure, and a vacuum punp 14 connect ed to the vacuum tank

ror o tReh FLnenkd bR URRLRL T IR e b T R PP 205 P A W0t

| east. \Wen the vacuunt valve 12 IS open, the air inside the interimstoring

val ve. 1bamBeCi Boerpll ik RGP vs Eo0dte. Rulith PR e abP b e

injection device 1 conprlses a
points from the pyrolysis gas reformed after going through 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 buming 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 removing 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

13



14 first pusher 9, which is installed on the bottomof a second slide gate 6
to be slidingly noved in a horizontal direction, when a third cylinder 25
is driven, and noves the waste discharged fromthe interimstoring hopper 7
in a horizontal direction, and a second pusher 10, which is installed on

t he perpendi cul ar upper part of the inlet of the pyrolysis 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] Al so, the waste provided by a transport

convey &frstleylifidSFEAP W Rsiiingdly n@Add alddle! thé BRTdird grdstd 24 eshme@rinahdhat o sensor
(not illustrated) and then is injected into the hopper 3 to store a

predet ermi ned anmount of the waste in the hopper 3 by a sensor for detecting

fixed qanbitand rBREGTEAN offerdsBili 3hhi§ dffithe B&fet %bel\é%gﬁér@m c BeRRer- [0051]

Al so, the above-described first and second and 6 conprise an
extensi on guide 2l1a forned to be extended fromthe gate body 21 for

gggggre;t@gyﬁoh% d fnkfi8fs 73 ah@ Slebbif él{Heagale)F'\%Ré}Eﬁl Qﬁcfe?Cz%n%n\o’ewngt he slider

dm t he gui ding’ groove 22; Seal” mal ntai ni ng neans
consists of a ball 27 for maintaining seal by pressing the upper surface of

e SR SRRt AR S o R R LY, 0
gate body 21 and forms an interim storing hopper 7 for maintaining a hypoxic 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 form 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



gate body 21, and an elastic nenber 28 for elastically supporting the bal

27; and a guider 30 connected to a connection groove 29 fornmed between the
bottom surface of the slider 23 and the contact surface of the extension
gui de 2l1la for preventing friction between the gate body 21 and the slider
23 when the slider 23 noves. [0052] Also, the quality of the material of the
guider 30 is weaker than that of the slider 23, to prevent the slider 23
from bei ng broken by friction when the above- described slider 23 noves.
[0053] Also, a foreign material renoving case 31 is conprised. The foreign

mat eri afirsf QBY OOwERASs ShtdlIed TRURL B6kt@R of NS eSRies1Re Bhtcld 1d Be SRAHEIR cate with

1
the qguiding groove 22 of the above-described first "and t(i]e seco slide
gates 5 and 6, accumul ates foreign materials discharged fromthe guiding

91 00V €Sy ggedifiShoiBntil 4ifion APhdiY (B cgﬂgdet??tiﬁdﬂ%r atf) fhol Bhe lis@hened and

shut off to renove foreign naterials urin e opération t he devi ce.
[ 0054] Al so, the above-described pyrolysis chanber 39, , conprises a section

for pr i il : .41, ction is f d to be a
circl e,(ﬁg%lrg} ée?ngffl%ﬁgﬁg%tgfl{g‘egé%é% Bgﬁﬁ%?gmt %ém réa%ﬁ@p%r??&gg’r %Avf/is %ngé?n the inlet
and outlet casings 39a,39b of the pyrolysis chanber 39 and intercepting

backwar Lo ShihhE NBLS] B d 89881, B EANRPSF he SHESS OBy bBLISY On the

| chamber 39 to be slidingly moved upward and downward when a fourth cylinder 26 is
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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transporting waste when the transport screw 34 is driven, and a pyrolysis
gas staying space 39d forned on the upper part of the pyrolysis chanber 39
for holding the pyrolysis gas evaporated when pyrolizing the waste that are
melted and evaporated. [0055] Also, the cross section of the
above-descri bed pyrolysis chanber 39 is forned to be a circle, an oval, a
rectangle or a streanmline. Also, the size of the above- described pyrolysis
gas staying space 39d of the pyrolysis chanmber 39 is forned to be a half of
the size of the dianeter of the transport wing 34a forned on the transport
Screw t e S i £al - copnest i an nmenber 44
is conp ?tg etg).@%é a%@%ﬁeégﬁ?lg nlﬁ%epﬁ%rzfrg Eﬁ ?I%S&]g?lﬁg%ﬁoggngoﬁlet% ggndr?gc i on
portion between the pyrolysis gas outlet 39e of the pyrolysis chanber 39
and the _distkhhl atl l.u .. a iHCl t r ct the gonnection
portionga%%%5¢ﬁg&%§%gﬁ§§1gﬂ@géﬁghgggg??%%%%% ﬁgﬁ%%ﬁigﬁ%oﬁh§¥%%%F%annded in
a longitudinal direction thereof, by the repeated driving thereof, as

illustrated. i i 6 T.c. [0 | sQ, th rol ysis gas outl et 39e of
t he abO\%/‘ltiee- %leds?g ? ?S‘gé T}bey(r:c’é’l%%g isgrf%%aogﬁéﬁl‘ e}ﬁﬁ S gplﬁg %F&%%p’ieﬁgrﬂ% @ﬁ °% r ansf er
passage of heat source of pyrolysis of the waste 43. 17 Also, a second

g?r{]ﬁ; %ggalf%nlﬁgﬁ_séa% & yilnantdt}Ee E,]'i e?ig%heg?l?essé}%%r g m%%east. source of pyrolysis

[0052] 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

39a,39b of the pyrolysis chamber 39 and intercepting backward flow of the pyrolysis
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[00581 In the drawi ngs, reference nuneral 51 is a transport punp, reference
nunmeral 52 is a level control valve, reference nuneral 53 is a storing tank
of heavy oil, reference nuneral 54 is a heat exchanger, reference nuneral
55 is a discharge control valve, reference nunerals 56 and 57 are storing
tanks of light 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 systemof waste synthetic hi ghly pol ynerized conpound

i n accopAancemehél s %tee erentd 'oHVtﬁé‘tch\Qé} b ”Way@eémham%dsg %Ith

reference to the attached draw ngs. trated 1n Fig. 1,
conmbusti bl e solid waste including maste synthetlc- hi ghly pol yneri zed

conpoung,ld k& 1N L s t veyer 2
to the a%g@e g%airl Rbaﬁoppg?ﬁ oﬁg&ﬁhﬁ%ﬂdgpggﬁgnegn?%%%ﬂﬂﬁg%&sm
crushed and sel ect ed 10061] Here, a predeterm ned amount of the vvaste IS

o et g8 REROBRAFT S Ber RO ShL LRI RPLEARLE' T TE BIRMN! vaste
installed on the above descrlbed hopper 3, or by neasuring a predeternined

e Bleh B8 SR BB REhoE Eh BELGA BB LSBT e

[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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pyrolysis chanber 39 in a predeterm ned anmount by the automatic waste
injection apparatus 1. [0063] The slider 23 of the first slide gate 5 1is
driven to be opened by the first cylinder 20 operated by oil pressure or
pneumati c 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 predeterm ned period of time (3-5 seconds) el apses after the
predeterm ned anount of waste inside the hopper 3 was injected on the
second slide gate 6. [0064] Here, the above-described air renpving neans is
dri ven Aleo,raesromel excher Mals instafledandhanansfaesnabige ofthattesouscecsfeategsis nsi de t he
interimstoring hopper 7 between the first and the second slide gates 5 and
6. [0065] That is, the external air flowng into the interimstoring hopper
7 al ongfethastd &2 waste is sucked into the vacuumtank 14 in an instant by

t he openi ng of the vacuum valve 12 connected to the vacuumtank 13 that
creates a vacuum state by use of the 19 vacuum punp 14, and thereby the
interi qoes®]i NG he Iﬁﬂﬁ_ﬁn%s, MBfeRhed Mm@ aVACK WMapb@repump A0REIncd Rdketad. the
external air flowng info the interimstoring hopper 7 passes through the
vacuum filter 11, the vacuumvalve 12, the vacuumtank 13, and the vacuum

pump 14i;0 5 e eoRRA vhRe Plefibfie uhitA s80€a 9R5InD Wil 19 NPIRGE fetkhice
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 1s 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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[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
noves the waste fallen fromthe interimstoring 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

wast e aletectifg ifitbetantbuaf idjbaiopy4 ohstdled thatbgiovdescr{RQ Hippkies cor Bgcause the
waste is conpulsorily injected into the inlet 8 of the pyrolysis chanber 39
by the driving of the second pusher 10, the phenonenon, in which a big

parti cligeRfirivEsprRdberhiaLg Meight of the wadledly Llbad BA1 PYte@h ySi s chanber 39 and
spins free (so called slip phenonenon) is prevented. 20 [0071] The

pyrolysis gas flowng into the interimstoring hopper 7 fromthe pyrolysis

charrberLcrﬁ%dls TRORMRE BYectdiCintld ind E&v@fdeﬁé?ﬁ)eét}%éﬁéxd§§§ rihjRedd ahio @EMOVi Ng
means. The waste di scharged fromthe hopper 3 nay be successively injected
into the pyrolysis chanber 39 in a predeterm ned anount by repeating

successi¥al¥s REAMBEMIn 4 PReRRPMERACRENPY] MeORRSHES: waste injection
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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[0072] On the other hand, water separation, dehydration, desulfurization,
depol yneri zati on, deecarboxylization, breakdown of carbon bond ring (G C
bond ring), formation of aliphatic group in the shape of a chain,

aromati zation, breakdown of C-O bond and breakdown of C-N bond occur in the
pyrol ysis chanmber 39. [0073] Wen the waste is automatically injected into
the pyrolysis chanber 39 from the interimstoring hopper 7, the waste is
noved to the right direction in Fig. 1 (the direction narked by an arrow)
by the transport wing 34a forned on the outer circunference of the

t r ans poydcusIpRmp3td, ali tefctiahd thternd 8ebrink MBp¥@ St faibidls 4 SaciBhtefde. and

evaporated is successively pyrolized by the indirectly provided heat at the
pyrolysis chanber 39 nmintaining a high-tenperature and hypoxic

envi ronfoBe] [ Ahatls, HeE extchli® JORSNIRNnRPWRY in®drirh Nfor élr %{6 r OhReH2 of the

above-described driving neans is transmtted to the n gear 63a fixed
to the transport screw 34 21 through the driving gear 63 and chain 64

connect gy ey Alink] A8 P] O FRSLA! OAiGe 100G NRARSP Ol S5 G 34 is

rotated at Ta predeterm ned speed, belng supported seali’ng unit 68
nounted on the frame 66 to support bearing that supports both ends of the

[oo7s] G, B of e, bFGRRLER £ i R GRRLRYE V7 01 Gos heat o
the waste 1is provided fromthe gas burning chanber 37 of high tenperature.
That 151688%1  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 imto 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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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 450C) by the driving of the gas burning
chanber 37 of high tenperature that uses light oil or refined oil. [0076]
Here, the gas burning chanber 37 uses initial gas (light oil, etc.) before
the tenperature inside the gas burning chanber 37 is raised to a
predeterm ned tenperature, since the pyrolysis gas is not produced fromthe
pyrol ysis chanber 39. [0077] The exhaust gas heated at the gas burning
chamber [007i1hdi Tiee plyyolhgat s answingyed itBeSntehf WRShe hdieeler thiven ANE Ol YSi s
chanber 39, by noving along the space between the 1 nner surface of the
casing 70 and the outer surface of the pyrolysis chanber 39 separated
therefr gsﬁolymseeha:ﬁﬁw 3" NSOV ed 8§ 389 8riPhg B ahe SR CRsSibdAYLiPkdtSdEnOf 22
waste 4 [0078] On the other hand, as |?Iustrated in Fig. 4, when the waste
injected into the above-described pyrolysis chanber 39 is pyrolized, the
gap bet yweaRs.t fRe %§ﬂertgsc%8?ge§tfrorﬁ e HOZ%@F 3 %la?%e%&éé%%@@l@fqhﬁgteﬁ(?m%hﬁe section
for preventing backward flow of gas the pyrolysrs chanber 39 and the
transport w ng 34a |s formed to be mnimzed, and the waste fills this gap,

%gd.m%h‘; PR, BV ST el HROTE R RhE SR Y gy Chanber
cnanper

the above-described processes.

[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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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 | ower
part of the pyrolysis chanber 39 having a streamnined section, when the
above-descri bed transport screw 34 is driven. [0080] The pyrolysis gas
evaporated at the time of pyrolysis of the waste pyrolizes the waste by
indirectly providing heat of high tenperature, staying at the staying space
39d formed at the upper part of the pyrolysis chanber 39, and then is

di scharged to the catalyst reaction colum 45 through the pyrolysis gas
outl et 398yqil AOGHir) RQr 65 LRFEndiD 64 PHRLES 1S 11 iviry ﬂbﬁ)?.h%&%ﬁor@,fthgr goi ng
t hrough the processes 23 of production and condensation of the pyrolysis
gas inside the pyrolysis chanmber 39, the waste plastics provide |ubricating
effects ' : r he inside
of the 613?3 9&@@%@%&%@%&%&#@%@2? E%%%?@%éb?%%@%e%%& ﬁ{é‘) mtﬂ? he slide
gates 5 and 6 of the waste injection device 1 and dischargi ng device 101.

0082 ' i ' t : 083] On
the. o her AL o eJFREY 88 bk Rb eI ARBRRS bBR g S IR re T gas
outl et 39e after being pyrolized passes through the catal yst reaction colum

45 and | 2enLASkel LS B 8l FRLS G SloiySl Blinage! 0 | ow mol ecular vei ght

[0075] On the other hand, the heat source that indirectly provides heat to the waste

is provided from the gas burning 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

o1l or refined o1l.

[0076] IHere, 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 burning 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, 1.e., the transfer passage of heat source of pyrolysis of
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t hrough desul furization, denitrification, and dechl oi nati on renovi ng devi ce,
and then is transported to the distillation colum 67. In the distillation

colum 67, refined oil like heavy oil, light oil and volatile oil is
produced according to the boiling points fromthe pyrolysis gas, and a part
of the refined oil is provided to the main burner 35 of the gas burning

chanber 37 as initial fuel. [0084] Here, the pyrolysis gas outlet 39e is
formed at the upper part of the end of the pyrolysis chanber 39 inside the
transfer passage of heat source of pyrolysis 43. [0085] Therefore, when the
ref i nedyftd 43r oduci ng neans 100 is operated, the distillation equipnment and
t he exhaust gas of the pyrolysis chanber 39 have the sane 24 tenperature,
and therefore the enmul sification process fromthe waste synthetic-highly

pol ynerfopgd)comroupdiies nagy nalilysthedd armeds, LRSHE whuid Hgectldglo fignd, the
pyrol ysis gas discharged fromthe pyrolysis chanber 39 is reforned by going

t hrough the synthetic zeolite catal yst colum 45 connected to the pyrolysis

gas outalbg%?{égs%ﬂbgﬂgy@gfsg% ér%lﬁe?@?qga ﬁi%ed?fth% giﬁ BatREY She &gk@%fﬁ is 220-

400C, an ere, nrings o e pyro S gas are deconposed to
smal l er carbon rings, and the pyrolysis gas is reformed to smaller

oy ocab B AP HRSSRIOP I e AR Rk ik WP 5P 0007
pyrolysis chamber 39 and 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 39c¢ 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 evaporated 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 39.

[0081] Also, since the pyrolysis gas is discharged after going through the processes
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| etting the pyrolysis gas go through the catal yst colum 45. Heavy oil is
produce at the |ower part of the distillation colum 67 by controlling the
tenperature to be nore than 360C, light oil conponents are extracted at the
m ddl e part of the distillation colum 67 by controlling the tenperature to
be 240-350C, and volatile oil conponents are extracted at the upper part of
the distillation colum 67 by controlling the tenperature to be bel ow 130C
[ 0088] The remmants (char) noved toward the outlet 18 along the transport

Wi ng 34a after going through the pyrolysis process is noved toward the

above- defsgbdikeidn ard cantlepsBionGf dheSpakysis Ras BeMeeee fRdlysiaimbliesssiteder 23 i's
driven to be open by the first cylinder 20 of the above-described first

slide gate 5, the pyrolized remmants are injected into the interimstoring

hopper Je@st@g%sﬁ&el_@ﬁvii&efubgﬁaﬁﬁg Sfittls @hfth@ftlaBEpod S88dIB44 l0F8hd FraBspof€CONdS)
el apses. [0089] re, a small amount of pyrolysis gas that flows into the
interimstoring hopper 19 along with the remants is renoved by the opening

of the yRGHYMNAWEndide of BRTFFIIGHs LKL 39 AGHIUTLPEP vbicartbilRIGDY 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 uahaXeeARSePErr AROART 8ldofith 821G Pand oribiifhedd: 7).t he second

slide gate

[0082] Therefore, a separate lubricating means is not necessary.

[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 desulfunzation, 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 burner 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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Here, the external air that flows into the interimstoring hopper 19 from
the outside is sucked into the vacuumtank 13 by the opening of the
above-descri bed vacuum valve 12, and thus the interim storing hopper 19
mai nt ai ns an anaerobic state. [0091] Accordingly, the ashes transported
after being pyrolized in the above- described pyrolysis chanber 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 accunul ated at the end of the slider 23 or in the 26 guiding
groove 22 by the successive driving of the first and the second slide gates
5 and t6mpedaeme,tdiel thieresdre ahel ctodsi Sation prambe from thiedw fsteral ittt highly, t he

gui ding groove (22) nmay be prevented from bei ng bl ocked by using the
foreign material renoving case 31 forned to communicate with the end of the

gui di ngpdyendddmpoen®is idrmbBy pegsheds to say that the foreign materia
accunul ated in the above-described foreign material renoving case 31 nay be
renoved by opening the door 31 a during the operation of the device. [0093]

Wen t Hoos6) e-Glege e thahd "BE p ?miys&ega@rtﬂscﬁxﬂglem@ﬁm f&y@a"s%hﬁihbé&e” the

sealing is maintai ned by the ball 27, which presses and supports the upper
surface of the slider 23 horizontally noving al ong the guiding groove 22

L or med iddt e RN HyhRMY: %}ougwle Ts?ﬁh@tl‘é £ OBt AYLAS kR 49%BhAGEed f3€ gat e

ody 21 and the extenS|on gui d a.
the pyrolysis gas outlet 3%e. 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 o1l is produced.
[0087] The production of wax and tar having many carbon rings is minimized by
letting 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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[ 0094] Accordingly, the | eakage of gas or air through the guiding groove 22
is prevented. [0095] The guider 30 nmounted on the connection groove 22
formed between the extension guide 2la and the slider 23 enabl es precise
hori zontal novenment and reciprocating driving of the slider 23, and
prevents friction between the gate body 21 and the slider 23. 27 [0096] By
repeating performng this process, the inside of the above-described

pyrol ysis chanber 39 continuously maintains a high-tenperature and hypoxic
state, which enables successive pyrolysis operation. [0097] The pyrolysis

speed OfautoheitiwaisdcBarghtigeddvest 101t OWhbe tHendlider 21 ist drdvePMb ®lelopled byahaher 39 is
determ ned by the conposition ratio and noi sture content of fhe waste. The

waste i s successively noved to the right direction (the direction nmarked by

an  arr QWind¥r 26108 thelatRiverigsdribed tﬁ'i’ﬁ@ﬁ@@éﬁte Wi 19 34l &%ﬁa&@a&h@e&t@@ns port
screw 34°in the shape of a spiral. Here, the transport screw 34 |s varlably

driven by the variable driving of the above-described driving notor and

t her eby iy ShSH o) [ i gl ] t he
pyrolysféﬁngﬁg may b éﬁfﬁgggvg%EBgé%%g%ﬁaggf%éﬁ%fﬁgﬁﬁﬁiﬁéaﬁkﬁgnéggge wher e

the tenperature of the inside of the above-described pyrolysis chanber 39
i's mai nts@éd?ﬁg) ﬁpsg@- 450C, the body of the

[0089] Here, a small amount of pyrolysis gas that flows into the interim storing
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 shider 23 of the second slide gate 6 is shut off.
Here, the external 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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pyrolysis chanber 39 and the transport screw 34 are repeatedly contracted
and expanded in a longitudinal direction thereof by the heat of

hi gh-tenperature. Here, the connection nenber 44 having elasticity that is
installed at the connection portion between the pyrolysis gas outlet 39e
and the distillation colum 67 protects the connection portion, when the
pyrol ysis chanber 39 is contracted and thernal -expanded 28 in a

| ongi tudi nal direction thereof (15-40mm of thermal expansion occurs) due to
the repetitive operation thereof. [0099] The air and gas, which flows into

the i nt @hidgiobvdIR B BRSucdRsiRe iveRg Jfiig: fifst 4&f thaRekdnleligeeaBds ghd de gates
5 and 6 when pyrolized remmants are di scharged, are provided to the gas

burni ng chanber 37 by way of the vacuumfilter 11, the vacuum valve 12, the

vacuum teaihed 3nd Rickt tahe (HAGHUHRY AR sL4nd bikQfindtibh)e ufd gﬁhmgr@omeﬁzé?f:ond

slide gates 3 and 4. [00100] As shown above, the 'successiVve pyrolysis system
of waste synthetic-highly polynerized conpound in accordance with the

present i i ; i ; r f
Oper at 1 Ao B B el PR By Rt Ry e b B A3 et ng
the waste in a predeterm ned anount and successively di schargi ng ashes

di schar gedh A, Ll WBUAD chBSr B ARk SrBfRoRS Sl 1l RUAL: 7 N9

conbust i

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 2la 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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hi gh- pol yneri zed conpound |i ke waste plastics by indirect heating at the
pyrol ysis chanber maintaining a high-tenperature and anaerobi c or hypoxic
environnment. [00102] Also, the distillation colum for producing refined oi
according to the boiling points fromthe pyrolysis gas is installed
perpendicularly to the upper part of the 29 pyrolysis gas outlet. The after
service expenses is reduced and the durability is increased by installing a
buf fer neans on the connection portion between the pyrolysis gas outlet and
the distillation columm and protecting the connection portion against
contraction and thermal expansion. [00103] Al so, waste can be used as energy
sour ce [DP9B]0dBYi RPedtRizi rfihg ithie| p16édag thBeidvde Qdfl thel iathe-Ridrivaad vol atile
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]5yPd158s chir@baY 8OlbfiisucubEeMaltaitd8 MBS IEnIePatBRY LU BLYoliREQved by
optim zing the contact surfacé area of the heat source of the pyrolysis

that indirectly contacts the waste at the time of the pyrolysis. [00105]

The fon@ggg&gmﬁggggkggoépﬁggmgq§@ﬂ&ggps are nerely exenplary and are not to
be construed as limting the présent invention. The present teaching can be

readily applied to other types of apparatuses. Al so, the description of the

o reCr o PR Oftnt ErRSS SBLed BY Y Lale ifjebieh SRESthe! Pur bl FIGRLL VS and
chamber 39 is determined by the composition ratio and moisture content of the waste.
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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clainms, and many alternatives, nodifications, and variations wll be
apparent to those skilled in the art. 30 Clains 5 1. A successive

pyrol ysis apparatus of waste synthetic-highly polynerized conmpound,
conprising: a hopper, which waste is provided to and is stored in a
predeterm ned anount; 10 an automatic waste injection device, which

di scharges a predeterm ned anount of waste fromthe hopper, and conprises
an air renmoving neans for maintaining a hypoxic environnent inside by
removi ng external air flowwing in along wwth the waste; a pyrolysis chanber

for mai pt aildHeNAdRahiBEtbRREES USe(Rhm mhéﬁﬁ@’ex?ﬁ%ionléccﬂ%ﬁ’%k Go @i ronment

and successively pyrolizing the waste by indirec eating, 'in which two or
nore transport screws are installed rotatably by a driving nmeans in order

that W .0k tiRnsRaLsed the waste provided fromthe waste injection
devi ce f%enef?gﬁ and evaporated; a gas burning chanber foi uurning

noncondensabl e gas anong pyrol ysis
[0099] The air and gas, which flows into the interim storing hopper 19 between the

first and the second slide gates 5 and 6 when pyrolized remnants are discharged, are
provided to the gas buming 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 column 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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20 gas produced at the tine of the pyrolysis of the waste, and providing
heat of a predeterm ned tenperature to the outer surface of the pyrolysis
chanber to be wused as heat source for the pyrolysis of the waste provided
to the pyrolysis chanber; a refined oil producing nmeans connected
perpendicularly to the upper part 25 of a gas outlet of the pyrolysis
chanber, for producing refined oil fromthe pyrolysis gas passed through a
catal ysis reaction colunmm according to boiling point at a distillation

col umm, and providing residual noncondensable gas that is not condensed to

t he gas [ o er ienptial f v an tic. .di.schargi ng
devi ce 9)@@5@32%53&51‘?{\}3 yT ?sacﬁgﬁsgﬁlrllcg %&wgge%t rgaﬁe;dbl‘g?dt gﬁ& qg?tdél(r%abﬁfé@nlgs pyrolized
fromthe pyrolysis chanber, conprising an air renoving neans for

i i .ni hy.p0oXj i i de by.. A | _aj whi ch
rons. 1 Rerrs DB a(berGH R e onil rmstuaRR Yol et BopoPlliss gas s

di scharged fromthe pyrolysis chanber, wherein the pyrolysis chanber

i C ot i of ti kward f| of havi.
ciroul 26 e aBf g O Ron BTG eoel el e ey o, SRS PESERy cw and

the inlet and outlet casings of the pyrolysis chanber and intercepting

backward fl ow of tﬂe .
contraction and thermal expansion.

[00103] Also, waste can be used as energy source by producing refined oil including
heavy oil, light 01l 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.

[00105] 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.
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10 pyrolysis gas; a transport space fornmed on the | ower part of the

pyrol ysis chanber, for transporting waste when the transport screwis
driven; and a pyrolysis gas staying space forned on the upper part of the
pyrolysis chanber, for holding the pyrolysis gas evaporated at the tine of
pyrolysis of the 15 waste. 2. The successive pyrolysis apparatus of waste
synthetic-highly polynerized conpound according to Caim1l, wherein the
automati c waste injection device and di scharging device conprise: 20 a
first slide gate, which is driven by a first cylinder to be slidingly noved
al ong a guiding groove fornmed in a gate body, and respectively opens and
shuts off the outlet of the hopper and the outlet of pyrolized remants;
and a second slide gate, which is driven by a second cylinder to be
slidingly noved along a guiding groove fornmed in a gate body and forns an
interimstoring 25 hopper for mai@8ii%ing a hypoxic state in a space
between the first slide gate. 3. The successive pyrol ysis apparatus of waste
synt hetic-highly polymerized conpound according to Caim1l, wherein the
wastg is neasured by a 32 load cell or a photo sensor and then is injected
Into the hopper to store the waste

1. A successive pyrolysis apparatus of waste synthetic-highly
polymerized compound, comprising:

a hopper, which waste is provided to and is stored in a predetermined
-amount;

10 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 of 250-450°C, and '

15 hypoxic environment and successively pyrolizing the waste by indirect neating, in
which two or more transport screws are installed rotatably by a driving means - in
order that with being transported the waste provided from the
waste injection device is melted and evaporated;

a gas burning chamber for wurning noncondensable gas among pyrolysis

20 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

25 of a gas outlet of the pyrolysis chamber, for producing refined oil from the pyrolysis
gas passed through a catalysis reaction column according to boiling point at a
distillation column, and providing residual noncondensable gas that is not

condensed to the gas burning chamber as initiail fuel; and
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in the hopper in a predeterm ned anount by a sensor for detecting fixed
anopunt injection installed on the hopper. 5 4. The successive pyrolysis
appar,atus of waste synthetic-highly polynerized conpound according to Cl aim
2 , wherein the first and second slide gates conprise: an extension guide
formed to be extended fromthe gate body for supporting the slider to slide
in a horizontal direction when the slider secedes from 10 the guiding
groove; a seal maintaining neans consisting of a ball for naintaining seal

by pressing the upper surface of the slider noving slidingly along the

ui de graqqv, | i ; Afbked : ' | d stickin
'?he sl igdgﬁ %uéor%ﬁ;emg%}*ﬁyg,'ﬁé;ﬁgg%q%ﬁ)ast |§:§R%ilé\; %?@%ﬁaagggﬁ ?gg ;ﬁgupporti ngg

the bal | ;aﬂaﬂdeihg pyrgized effont QR esytalgbid ehambar eembiising Giroair erefmdUiRBd bet ween
the bottom surface of the slider and the contact surface of the extension

gui de, f onegmscfoemainiginingra dypoxic leavivararent linsidgabye remdyingrekterha ait,i der when
the slider noves. 5. The successive pyrolysis apparatus of waste

synt het i shighgfigws inolem dhe putsidecwhen disshaiaing asbesi #ng the RYralysis 4asconpri sing a
A e ! ; ! J 2
or ei gn irdTﬁt ﬁé@?gge@?”%ﬁ@ﬁrgﬁfq ggggunt ed on the gate body to communicate wt

the guid bnd the second slide gates for

accunul atHagkif HeGyrdlySRLIRIMEr Somprises:

two sections 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
10 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 at the time of pyroiysis of the

15 waste.

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

20 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 outiet 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

25 hepper for maintaining a hypoxic state in a space between the first slide gate.

3. The successive pyrolysis apparatus of waste synthetic-highly

polymerized compound according to Claim 1, wherein the waste is measured by a
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di scharged fromthe guiding grooves when the slider noves. 25 6. The
successi ve pyrolysis apparatus of waste synthetic-highly polynerized
conmpqund according to Caim1l. 33 7. The successive pyrolysis apparatus of
waste synthetic-highly polynerized conpound according to Claim1l, wherein
conprising a connection nenber that is installed on the connection portion
bet ween the pyrolysis gas outlet of the pyrolysis chanber and the
distillation colum, and has elasticity to protect 5 the connection portion
when the pyrolysis chanber is contracted and thermal - expanded in a

| ongi t udigaal ceflior @dHoRN sérixer aRd theRYis iffetidEiRRAhE hoppértb Rtbré iRy wadte 8. The
successi ve pyrolysis apparatus of waste synthetic-highly polynerized

conpound irathediappegint @ pEdetarminedvdmsowit by tahsensyr fof ysiestigpfixedudrhedntof 10 t he
pyrolysis chanber is installed inside the transfer passage of heat source of
pyr ol ysi diestion installgd o8 thehoppgs successive pyrol ysis apparatus of waste
synthetic-highly polynerized conpound according to Claim2 , wherein the
waste injection device 15 conprises: a first pusher installed under the

e 105, Sube YRR Y, oD SRR LR Y1
polymerized compound according to Claim 2 , 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

10 the guiding groove;

a seal maintaining means consisting of a ball for maintaining seal by
pressing the upper surface of the slider moving sfidingly 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

15 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 bedy and the slider when the slider moves.

5. The successive pyrolysis apparatus of waste synthetic-highly
20 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.

25 8. The successive pyrolysis apparatus - of waste synthetic-highly

polymerized compound according to Claim 1.
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the waste discharged fromthe interimstoring hopper
direction; and a second pusher installed on the perpendicul ar upper

the inlet of the 20 pyrolysis chanber to be slidingly noved upward and

in a horizontal

part of

downward, when a fourth <cylinder is driven, for injecting the waste noved
by the first pusher into the inlet of the pyrolysis chanber. 10. The
successi ve pyrolysis apparatus of waste synthetic-highly 25 polynerized

conmpound according to Claimi, wherein a second burner is installed

in the

transfer passage of heat source of pyrolysis for pyrolizing the waste. 34

10

15

20

25

7. The successive pyrolysis ’ apparatus 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 iongitudinal direction thereof, by the repeated driving thereof.

8. The successive pyrolysis apparatus 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.

9. The successive pyrolysis apparatus Of waste synthetic-highly
polymerized compound according to Claim 2 | wherein the waste injection device
comprises:

a first pusher installed under 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 instalied 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.
10. The successive pyrolysis apparatus of waste synthefic-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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