
;e3e))l6Ttl4 March 2003 5 - 1  DESCRIPTION INCINERATOR FOR REMOVING TOXIC
SUBSTANCES Technical Field   The present invention relates to the
improvement of 10 an incinerator for removing toxic substances contained in
a flue gas . Background Art In a conventional incinerator, incineration 15
substances have been ignited with a burner in the incinerator and have been
burnt with a great deal of air fed to the incinerator. Also, in the
conventional incinerator, the only incineration substances equal to the
quantity of air fed to the incinerator can be thrown into the incinerator.
However, even though the incineration substances are 20 25 ignited and
burnt in the incinerator, the air does not fully .i flow throughout the
incinerator. Moreover, whenever the incineration substances are thrown, the
burning temperature in the incinerator lowers, and therefore, the
incineration substances are liable to be incompletely combustible. For that
reason, there was a disadvantage that a great deal of carbon monoxide,
dioxin and other toxic substances generated and scattered in the
atmosphere. Also, because of the method of forcibly sending the air into
the incinerator and burning the incineration substances in the incinerator,
there was a disadvantage that consequently pressurizing in the incinerator
allows a violent   4 March 2003 - 2  combustion and turbulence in the part
of incinerator, scattering soot and smoke in the atmosphere. Thus, it is a
purpose of the present invention to provide an incinerator to remove the
toxic substances not 5 containing carbon monoxide, dioxin) etc. in the flue
gas and without scattering toxic substances in the atmosphere. Disclosure
of the Invention 



According to the present invention, there can be io provided an incinerator
for removing toxic substances in which a removal section for removing the
toxic substances generated from a burning section is connected to the
burning section for burning incineration substances, and an air flow of
from the burning section to the removal section is 1s prepared by a suction
type negative pressure means or by an air duct type negative pressure
means, so that a negative pressure condition is always maintained in the
burning section. 2o Brief Description of the Drawings Fig. 1 is a
longitudinal sectional view showing an incinerator for removing the toxic
substances according to the first embodiment of the present invention. Fig.
2 is a longitudinal sectional view showing an 25 incinerator for removing
the toxic substances according to the second embodiment of the present
invention. Fig. 3 is a longitudinal sectional view showing an incinerator
for removing the toxic substances according to   4 March 2003 - 3  the
third embodiment of the present invention. Fig. 4 is a view showing an air
flow in the conventional incinerator. Fig. 5 is a view showing an air flow
in an 5 incinerator for removing the toxic substances according to the
present invention. Fig. 6 is a table showing consecutive changes of
temperature in the burning section of incinerator for removing the toxic
substances according to the present to invention. Fig. 7 is a table showing
the actual concentration and the concentration equivalent to toxicity of
dioxin and dibenzofuran contained in the flue gas of incinerator which
burnt the incineration substances with the incinerator for 15, removing the
toxic substances according to the present invention. 



Fig. 8 is a view showing an air flow in the conventional incinerator. Fig.
9 is a view showing an air flow in the 2o incinerator for removing the
toxic substances according to the present invention. Fig. 10 is a view
showing a burning condition of incineration substances in the burning
section of incinerator for removing the toxic substances according to the
present 2s invention. Fig. 11 is a view showing a burning condition of
incineration substances in the burning section of incinerator for removing
the toxic substances according to the present   4 March 2003 - 4
invention. Fig. 12 is a view showing a burning condition of incineration
substances in the burning section of incinerator for removing the toxic
substances according to the present s invention. Fig. 13 is a view showing
a burning condition of incineration substances in the burning section of
incinerator for removing the toxic substances according to the present
invention. io Fig. 14 is a view showing a burning condition of incineration
substances in the burning section of incinerator for removing the toxic
substances according to the present invention. Fig. 15 is a view showing a
burning condition of is incineration substances in the burning section of
incinerator for removing the toxic substances according to the present
invention. Fig. 16 is a longitudinal sectional view showing an incinerator
for removing the toxic substances according to 



2o the fourth embodiment of the present invention. Fig. 17 is a
longitudinal sectional view showing another structure of the air duct type
negative pressure means of incinerator for removing the toxic substances
according to the present invention. 25 Fig. 18 is a view showing a cyclone
collector installed instead of the removal section in the incinerator for
removing the toxic substances according to the present invention.   4 March
2003 - 5  Best Mode for Carrying out the Invention The incinerator for
removing the toxic substances according to the present invention is
described in detail referring to the drawings. Fig. 1 is a longitudinal
sectional view showing an incinerator for removing the toxic substances
according to the first embodiment of the present invention. The incinerator
for removing the toxic substances according to the present invention 1
comprises an burning 1o section 2 to burn out the incineration substances 5
that are raw refuse 4 and general wastes, and an removal section 2a to
remove the toxic substances. The burning section 2 of incinerator for
removing the toxic substances comprises an ash chamber 8 wherein an i5 ash
receiving dish 7 to receive incineration ashes generated after the
substances were burnt out in a primary combustion chamber 9 is drawably
stored, the primary combustion chamber 9 having a heating burner 12a to
burn out and incinerate the incineration substances 5, and a drying chamber
10 placed on 2o the upper part of the primary combustion chamber 9. Fig. 1
shows the heating burner 12a, but it is not limited to the burner, a heater
or ether heat source means may be set up instead. A partition 7.0a to form
a number of through holes 25 10b, 10b, 10b ... exists for introducing the
air between the combustion chamber 9 and the drying chamber 10, on the
partition 10a the raw refuse 4 containing a great deal of water is placed.
4 March 2003 - 6  With burning heat generated from the combustion of
incineration substances 5, passing the through holes 10b, 10b, 10b, 10b,
10b ... ( a great deal of water contained in the raw refuse 4 placed on the
partition 10a evaporates, and thus, s the raw refuse is dried. Of course,
in the burning section 2, a drying chamber may not be set up as its
structure. The partition 10a may be of a structure with a dish type
partition or a lattice type partition. In the position near a fire grate 9a
of primary 



io combustion chamber 9 in the burning section 2, the heating burner 12a to
ignite and heat before incinerating the incineration substances 5 is set up
for efficiently burning out the incineration substances 5 that are general
burning wastes in the combustion chamber 9. The heating burner 12a is may
not be a burner, but a heater or other heating means may be used instead.
Beneath the fire grate 9a, the ash receiving dish 7 to receive the
incineration ash generated from the combustion of raw refuse 4 and the
incineration substances 5 is set up 2o in the ash chamber 8. Because the
ash receiving dish 7 is set up drawably from the ash chamber 8, the
incineration ash accumulated on the ash receiving dish 7 can be removed
outside of the incinerator 1 by drawing out the ash receiving dish 7. 25
Instead of the ash receiving dish 7 as a means of drawing ash, an
oscillating type conveyer belt, rotating type conveyer belt, etc. may be
set up, or structuring to draw ash by a means of suction of the
incineration ash dropped may be   4 March 2003  applied. As shown in Fig.
1, the removal section 2a in the incinerator 1 comprises a secondary
combustion chamber 11, wherein the heating burner 12 is installed for
thoroughly s burning out the unburnt gas exhausted from the combustion
chamber 2 and a fan 3 to be in a constantly negative pressure condition in
the ash chamber 8 of the burning section 2, the primary combustion chamber
9 and the drying chamber 10. The number 13 is an exhaust gas outlet to
exhaust soot and smoke 1o in the atmosphere as a result of generating from
the unburnt gas thoroughly burnt out in the secondary combustion chamber
11. Of course, instead of the heating burner 12, a heater or other heating
means may be applied. The means for becoming a constantly negative is
pressure condition in the burning section 2 comprises the suction type
negative pressure means for becoming a constantly negative pressure
condition in the burning section 2; installing the fan 3 in the removal
section 2a, then inducing the burnt hot air in the burning section 2 by zo
rotating the fan 3 as shown in Fig. 1, and the air duct type 



negative pressure means for becoming a constantly negative pressure
condition in the burning section 2, sending the air forcibly in the exhaust
gas pipe 3b in the secondary combustion chamber 11 by exhausting the air
sent and flowed 2s with the smoke in the secondary combustion chamber 11.
In the primary combustion chamber 9 and the drying chamber 10 of the
incinerator 2, the air induced through the air inlet holes 6a, 6a, 6a, 6a,
6a, ... formed in the floor   4 March 2003 _ g _ of incinerator 6 is
constantly sent in the arrow direction, therefore, the air flows in the
fixed direction like the air inlet holes 6a, 6a, 6a, 6a, 6a -> the ash
chamber 8 ~ the primary combustion chamber 9 the drying chamber 10 ~ the
secondary combustion chamber 11 --~ the fan 3 -~ the exhaust air outlet 13,
and the inside of the burning section 2 is kept constantly in the negative
pressure condition. The fan 3 is of the suction type negative pressure
means, but the air duct type negative pressure means may be applied. 1o The
air volume sent from the air inlet holes 6a of the floor of incinerator 6
into the ash chamber 8, the primary combustion chamber 9 and the drying
chamber 10 can be minutely controlled by adjusting the rotating speed of
fan 3 adjustable. By adjusting the rotating speed of fan 3 in such 15 a
way, the air volume induced into the burning section 2 can be controlled,
therefore, the oxygen volume in the burning section 2 can be restricted to
the minimum as necessary. When the raw refuse 4 and the incineration
substances 5 fully contained in the burning section 5 are 2o incinerated,
the only air induced starts to burn from the lower part, and thus, the
upper part becomes the state of oxygen shortage, also a great deal of
unburnt gas and unburnt carbon generate, being under the reducing
atmosphere. Under the reducing atmosphere, the generation of carbon
monoxide 25 and dioxin and other toxic substances can be avoided. When
burning under the reducing atmosphere, that is to say, in the state of
oxygen shortage and at a temperature of 500C not less than 300C, because of
the resolution of dioxin,   4 March 2003 _ g _ nitrogen oxide, sulfur
oxide, and hydrogen chloride, the concentration of dioxin, NOx, SOx, HCL
and other toxic substances becomes very thin. 



When the unburnt gas and unburnt carbon under the 5 reducing atmosphere are
ignited with the burner 12 in the secondary chamber 11 and the unburnt gas
and unburnt carbon, etc. are incinerated at the high temperature of
approximately 800 or more, then the unburnt gas are unburnt carbon are
pyrolyzed and removed without generating carbon monoxide or 1o dioxin, etc.
contained in the unburnt gas and unburn carbon, etc., also the toxic
substances contained in the flue gas under the reducing atmosphere are
completely removed from the exhaust gas outlet 13, and are exhausted from
the exhaust gas outlet 13. The burner 12 is not limited to burners, but a
is heater or other heat source means may be set up. The most favorable
temperature for incinerating the toxic substances such as carbon monoxide,
dioxin, etc. to remove such substances is approximately 800 or more. At
such high temperature the unburnt gas, carbon monoxide, and 20 other toxic
substances contained in the flue gas under the reducing atmosphere can be
efficiently pyrolyzed and removed. Fig. 2 is a longitudinal sectional view
showing an incinerator for removing the toxic substances according to the
secondary embodiment of the present invention. In the 2s incinerator for
removing toxic substances la according to this embodiment, the structure of
burning section 2 is similar to the structure illustrated in Fig. 1, but
the structure of removal section 2a is different from that of   4 March
2003 - 10  others. Further, in this embodiment) as a means of being in the
negative pressure condition in the burning section 2a, an air duct type
negative pressure means with a blower is employed. 5 That is to say, the
removal section 2a comprises an exhaust gas pipe 11a installed in it, the
secondary chamber 11 having the burner 12, and the blower 3a having fan 3
for blowing air installed in it. The removal section is set up in order
that the point section 3b of the blower 3a may be io placed in the position
adjacent to the bottom of the exhaust gas pipe 11a. Or the point section 3b
may be adjacent to the central position of the bottom of the exhaust gas
pipe 11a. The burner 12 is never limited to the burner, but a heater or
other heating means may be employed. i5 The fan 3 in the blower 3a is
driven and rotated, then the outside air is induced into the blower 3a in
the 



direction of arrow B. When the induced air is sent into the exhaust gas
pipe 11a in the secondary combustion chamber 11, the air followed by the
smoke incinerated with the burner 12 20 of the secondary combustion chamber
11 from the negative pressure by means of the air blowing is exhausted
through the exhaust gas pipe 11a in the direction indicated by the arrow C.
In the incinerator for removing the toxic substances 25 la according to
this embodiment, the smoke consisting of unburnt gas, unburnt carbon, etc.
containing toxic substances generated in the burning section 2 is sent to
the secondary combustion chamber 11 of the removal section 2a set up with
4 March 2003 - 11  the burning section 2 in line and introduced into the
exhaust chamber 11a with the driving of fan 3, and burnt under the reducing
atmosphere containing unburnt gas and unburnt carbon and other toxic
substances in the secondary chamber 11, then s the smoke as a result of
resolving the toxic substances and removing them are exhausted from the
exhaust gas pipe 11a into the atmosphere. Fig. 3 is a longitudinal
sectional view showing an incinerator for removing the toxic substances
according to to the third embodiment of the present invention. The'
incinerator for removing the toxic substances according to this embodiment
is an incinerator for removing the toxic substances 1b of the structure
with two (2) burners l2, and 12 installed in the secondary combustion
chamber 11. By 1s installing two (2) burners 12, and 12 in the secondary
combustion chamber 11 in such a way and by burning the toxic substances
with the burners in the chamber, it is possible to more efficiently
incinerate and pyrolyze the toxic substances with D in Fig. 3 under the
reducing atmosphere comprising the 2o unburnt gas and unburnt carbon, etc.
containing the toxic substances. In Fig. 3, the only two (2) burners are
installed in the secondary combustion chamber 11, more than two (2) burners
may be installed. In the incinerator for removing the toxic substances 25
1b according to this embodiment, driving and rotating the fan 3 causes the
smoke in the secondary chamber 11 to f low in the direction of the arrow A,
and also causes the air in the 



burning section 2 to flow in the order of the ash chamber 8   4 March 2003
- 12  the primary combustion chamber 9 -> the drying chamber 10 ~ the
secondary combustion chamber 11 because of the suction of smoke in the air
with the fan 3. For its reason, the smoke (exhaust gas) containing the
toxic substance such as 5 the unburnt gas and unburnt carbon, etc. is
induced into the secondary combustion chamber 11 becoming the negative
pressure condition, and is exhausted from the exhaust gas outlet 13, upon
incinerating the toxic substances contained in the smoke with the burners
12, and 12. In this 1o embodiment, the suction type negative pressure means
is employed. Fig. 4 and Fig. 5 are views showing how the air flows with the
incineration substances in the cases of ducting the air and of the suction
of the air. Fig. 4 is a i5 view showing how the air flows around the
incineration substances in the "case of ducting the air" to rotate the fan
14 and to blow the incineration substances. Fig. 5 is a view slowing how
the air flows around the incineration substances in the "case of suction of
air" to rotate the fan 14. Fig. 4 2o is a view showing how the air flows in
case of the conventional incinerators, that is to say, a view showing the
flowing in the "case of ducting the air," while Fig. 5 is a view showing
how the air flows in the "case of suction of air" such as the case of the
incinerator for removing the 2s toxic substances according to the present
invention. In Fig. 4 showing how the air flows in the conventional
incinerators, blowing the air in the direction ,toward an object
(incineration substance) by means of   4 March 2003 - 13  rotating the fan
14 causes the air to hit the front 15a of the object 15 indicated as arrow
E, and further causes the air to change from the laminar flow to the
turbulent flow, that is to say, flowing above and underneath the object 15
5 separately, but no air flows to the back 15b of the object (incineration
substance). For this reason, the air hits only the front of the object 15,
but does never hit the back 15b of the object. Because no new air hits the
back of the incineration io substances 15, the back portion 15b of the
incineration substances 15 becomes unburnt portion, and remains unburnt.
Because of pressuring, in the cavities of the incineration substances a
pressure loss and unburnt portions remain as the air cannot reach to the
deep inner part owing to the blockade. i5 Fig. 5 is a view showing how the
air flows around the incinerator in the "case of suction of the air" to
drive and rotate the fan 14. In the Fig. 5 showing how the air flows in the
incinerator for removing the toxic substances 1b according to the present
invention, the air is absorbed into 



2o the incinerator with the rotation of the fan 14, the absorbed air flows
in the direction of arrow F. At this time, the new air hits the front 15a,
back face 15b, upper f ace and bottom of the incineration substances 15 or
a11 around them in every place, therefore, the incineration substances 15
are 25 perfectly burnt out if they are burnt in the condition of absorbing
the air. Also, when burning the incineration substances 15 in such
condition of absorbing the air, that is to say, in the state of negative
pressure in the burning   4 March 2003 - 14  section 2, the air flows
minutely in the cavities of the incineration substances themselves 20,
which causes the perfect combustion without remaining unburnt portions in
the incineration substances 15. 5 Fig. 6 is a table showing consecutive
changes of temperatures in the burning section of the incinerator for
removing the toxic substances according to the present invention. To
describe the table referring to Fig 2, the temperature curve of the outlet
of primary combustion chamber 10 16 is measured at G point of Fig. 2, while
the temperature curve of the upper section of secondary combustion chamber
17 is measured at H point in Fig. 2. During the period 18 while the
temperature in the outlet of primary combustion chamber is kept less than
450C, 1s the toxic substances such as dioxin, etc. are contained in the
flue gas without being pyrolyzed, therefore, the ignition of burners 12 in
the secondary combustion chamber 11 allows the toxic substances to burn out
and to be removed from the flue gas . 2o During the period 19 while the
temperature in the outlet of primary combustion chamber is kept at 450C or
more, the air volume in the primary combustion chamber 9 is restricted to
the minimum as necessary, therefore, the combustion of the incineration
substances 20 fully contained 25 in the burning section 2 causes the
incineration substances to start burning the only absorbed air volume from
the bottom part, and to be in the state of oxygen shortage in the upper
part, and further causes the unburnt gas and unburnt carbon   4 March 2003
- 15  generating in the primary combustion chamber 9 under the reducing
atmosphere to be burnt in the secondary combustion chamber, and to restrict
the generation of dioxin, carbon monoxide, etc., and further to pyrolyze
these toxic 5 substances and not to be contained in the flue gas. The table
shows the concentration of dioxin and dibenzofuran contained in the flue
gas and the concentration equivalent to toxicity. As illustrated in Fig. 7,
in the incinerators for 1o removing the toxic substances 1, la, 1b, the
concentration equivalent to toxicity of dioxin is 0.031ng/m3, such
concentration at the result of measurement is less than 0.lng.m3 which is
the standard stipulated by the Air 



Pollution Control Law and Wastes Disposal and Public Cleaning is Law
revised and enforced as from December 1, 1997. Also, the volume of
dibenzofuran exhausted is extremely small. Fig. 8 is a view showing how the
air flows in the conventional incinerator, that is to say, a view showing
the incineration substances in the incinerator of the structure 2o wherein
the air is blown and hits the incineration substances and the air flow in
such incinerator. Fig. 9 is a view showing how the air flows in the
incinerator for removing the toxic substances according to the present
invention, that is to say, a view showing the incineration substances in
the 2s incinerator of the structure wherein the air is absorbed and hits
the incineration substances and the air flow in such incinerator. When the
incineration substances 15 are burnt by   4 March 2003 - 16  blowing the
incineration substances with the conventional blower, etc., then the
incineration substances 15 in the combustion chamber 9 of the incinerator 2
are burnt, after starting to ignite the crushed incineration substances, s
blowing 14a toward the ignition face with the fan 14, etc., hitting direct
the incineration substances 15 with the air forcibly, then burning the
incineration substances 15 with the frequent confirmation of burning
conditions. The only front face 15a of the incineration substances 15 which
the 1o air direct hits is well burnt due to blowing 14a them with the fan
14 of blower in such a way. Also, with the blowing air the burning portion
15 is gradually proceeding a little internally from the front face 15a of
the incineration substances toward the inside of the incineration
substances 15 15 . However, the portion which the blowing air does not hit,
that is to say, the back face 15b of the ,incineration substances 15 is in
the state of oxygen shortage because the air after burning the front face
15a of the incineration 2o substances might come to the back face 15b. The
back face 15a of the incineration substances 15 usually generates
turbulence 14b and the air around it is very thin, moreover, even if there
is a burning portion in the back face 15b of the incineration substances
15, the air does not flow and 25 blocks to proceed the burning into the
inside of the object, therefore, the burning portion does not proceed into
the inside of the incineration substances 15. For the above reason, as
illustrated in Fig. 8,   4 March 2003 



- 17  almost a11 the incineration substances 15 are never burnt out
perfectly and do never reduce to ashes, particularly, the unburnt portion
15d of the incineration substances 15 largely remains. By the method of the
conventional blowing type s burning, the condition of perfect combustion
usually known as the condition not generate any toxic substances from the
incineration substances 15 cannot be satisfactorily met. However, as
illustrated in Fig. 9, in the incinerator for removing the toxic substances
according to 1o the present invention, to burn the incineration substances
15, the air does not hit the incineration substances 15 direct, but because
of becoming the negative pressure condition in the burning section 2 with
the method of absorbing the air into the primary combustion chamber 9 with
the driving and i5 rotation of the fan 14 (the suction type negative
pressure means), the air induced from the infinite space out of the air
intake inlet does not hit the incineration substances 15 direct, and the
absorbed air 14c flows a11 around the incineration substances 15
thoroughly. 2o For the above reason, no turbulence generates on the back
face 15b of the incineration substances 15 in the negative pressure
condition, the air flows smoothly a11 around the incineration substances 15
thoroughly , the burnt portion in the front face 15a of the incineration
substances zs 15 is also proceeding to the inside with a little air flowing
into the cavities in the inside of the incineration substances 15,
proceeding toward the around them surely for the perfect combustion.   4
March 2003 - 18  Because of becoming the negative pressure condition in the
primary combustion chamber 9, inducing (absorbing) the air from the air
intake inlet, the air flows thoroughly not only a11 around the incineration
substances 15 but also 5 through a little cavities in the inside of the
incineration substances 15, which are burnt out to the perfect combustion
and reduce to ashes. For the reason as illustrated in Fig. 9, almost a11
the incineration substances make the perfect combustion and io reduce to
ashes, and are perfectly burnt out until the incineration substances reduce
to ashes. With the method of the combustion using the negative pressure
condition with the method of absorbing the air according to the present
invention, the required conditions of perfect combustion 15 usually known
as the condition without generating any toxic substances from the
incineration substances 15 can be satisfactorily met. Actually, used
accounting slips, high quality rolls of paper of about lm x 0.5m, raw
refuse, etc. were densely 2o stuffed in the primary combustion chamber 9 of
the incinerator for removing the toxic substances according to the present
invention without crushing them and a burning experiment was conducted, but
almost no smoke was exhausted from the funnel, and the burnt ashes after
the burning the 25 incineration substances were perfectly burnt out until
the ashes became white. Particularly) because the high quality rolls of
paper with almost no cavities were holed in crater type, and were perfectly
burnt out and reduce to ashes   



4 March 2003 - 19  without any unburnt portion remained owing to the air
passing the cavities, it was confirmed with the result of the experiment
that the method of burning to use the negative pressure of the incinerator
according to the present 5 invention is far better than the conventional
incinerators. Fig. 10, Fig. 11, Fig. 12, Fig 13, Fig. 14 and Fig. 15 ate
views showing the burning conditions of the incineration substances in the
burning section of the incinerators for removing the toxic substances
according to io the present invention respectively. That is to say,Fig. 10
through Fig. 15 are the views showing one by one in what conditions the
incineration substances 20 laid in the primary combustion chamber 9 of the
incinerators according to the present invention are burning. 15 The burning
sections 2 shown in Fig. 10 through Fig. 15 are of the structure without
the drying chamber 10, and are of the same structure as the primary
combustion chamber 9 of the burning section illustrated in Fig. 1, Fig. 2
and Fig. 3. They are divided into the primary combustion chamber 9 2o and
the ash chamber 8 with the tire grate 9a forming the through holes 9b, 9b,
9b, 9b, 9b, ... The combustion chamber outlet 9a to exhaust the flue gas on
the upper end of the primary combustion chamber 9, and the ash receiving
dish to accept the incineration ashes generated from the burning 25 of the
incineration substances 20 is drawably installed in the ash chamber 8 set
up between the incinerator floor 6 forming the number of air intake hole
6a, 6a, 6a, 6a, 6a, ... for inducing the air and the fire grate 9.   4
March 2003 - 20  In Fig. 10 through Fig. 15, as the structure is described
from the condition of heating and igniting the incineration substances 15,
no indication of the heating burner 12a, heater, and other heat sources is
shown on the 5 burning section 2 as illustrated in Fig. 11 through Fig. 15.
Firstly, as shown in Fig. 10, the incineration substances 20 are
accumulated in the primary combustion chamber 9, of the burning section 2
according to the present invention, and the bottom section of the
incineration 1o substances 20 is ignited. After the ignition, the bottom
section of the incineration substances 20 are burnt together with oxygen in
the air induced from the through holes 9b, 9b, 9b, 9b, 9b, ... in the
oxidizing and burning section 20b. The unburnt section 20a exists in the
entirely unburnt 15 condition on the oxidizing and burning section 20b. 



The combustion chamber outlet 9d forming on the upper part of the burning
section 2 is set up in line with the removal section 2a to remove the toxic
substances forming the incinerator for removing the toxic substances
according 2o to the present invention, and with the rotation of fan 3 set
up in the removal section 2a the air is absorbed and induced into the
burning section 2. Absorbing the heat in the primary chamber 9 through the
air absorb inlet 9d causes the inside of the primary 25 combustion chamber
9 to become negative pressure condition, and further allows the fresh air
to be absorbed from the through holes 9b, 9b, 9b, 9b, 9b, ... via the air
intake holes 6a, 6a, 6a, 6a, 6a, ... into the primary combustion   4 March
2003 - 21  chamber 9. The fresh air is passed to the upper part of the
incineration substances 20 through the cavities of the oxidizing and
burning section 20b and unburnt section 20a in s the incineration
substances 20. In the case that the fresh air is passing through the
oxidizing and burning section 20b laid underneath the incineration
substances 20, the fresh air passing in the incineration substances 20
makes the promotion of oxidation and burning, and the fresh air fully
containing 1o the smoke is passing out to the upper part of the
incineration substances 20 through the unburnt section 20a. In the hot air
fully containing the smoke passed out to the upper part of the incineration
substances 20, carbon monoxide, dioxin and other toxic substances are
pyrolyzed 15 under the reducing atmosphere, then a small quantity of them
are mixed and contained in it) but burning them makes mixing and
containing,a small quantity of unburnt gas and unburnt carbon of carbon
monoxide, dioxin, etc. in it. The hot air containing unburnt gas and
unburnt carbon to generate these 2o carbon monoxide, dioxin, and other
toxic substances is pyrolyzed under the reducing atmosphere 21, and are
floating on the upper part of the incineration substances 20, and sent 



out from the air intake inlet 9c into the removal section 2a. Next, as
illustrated in Fig. 11, the oxidizing and 25 burning section 20b continues
stable burning by supplying with the fresh air induced from the through
holes 9b, 9b, 9b, 9b, 9b, ... However, in the unburnt section 20a on the
oxidizing and burning section 20b, oxygen is lost by passing   4 March 2003
- 22  through the oxidizing and burning section 20b, the hot air and
reducing atmosphere 21 containing smoke are passing, therefore, the
fumigating and burning section 20c is gradually formed by the air with
shortage of oxygen 5 containing the hot air and smoke. The scope of the
oxidizing and burning section 20b and the fumigating and burning section
20c is gradually extended from the lower part to the upper part in the
incineration substances 20 with the air passing through the io inside of
the incineration substances 20. Further, as illustrated in Fig. 12, when
the incineration substances are burnt out in the oxidizing and burning
section 20b, then a white incineration ash section 20d is formed in the
oxidizing and burning section 20b. The 15 incineration ashes 20d are
accumulated on the ash receiving dish 7 installed in the ash chamber 8 from
the through holes 9b, 9b, 9b, 9b, 9b, ... Then, as illustrated in Fig. 13,
if the burning of the incineration substances 20 is proceeding, the
oxidizing 2o and burning section 20b will be rising to break through the
part of unburnt section 20a and fumigating and burning section 20c. At this
time, on viewing from the upper part of the incineration substances 20, the
oxidizing and burning section 20b can be seen. That is to say, as shown in
Fig. 25 13, the oxidizing and burning section 20b and the fumigating and
burning section 20c are gradually reducing the unburnt section 20a of the
incineration substances 20, then the incineration ash section 20d is
gradually forming in a large   4 March 2003 - 23  



scale from the lower part of the incineration sub stances 20 in the order.
As a result, as shown in Fig. 14, the unburnt section 20a and fumigating
and burning section 20c are 5 gradually burning, then are perfectly burnt
out. The reducing atmosphere is decreasing, and the oxidizing and burning
section 20b is in the majority. In such circumstances, the incineration
substances 20 become the condition of almost the perfect combustion, and on
viewing Zo from the upper part of the incineration substances 20, the
entire substances are red-hot and burning, to generate a deal" of heat . As
illustrated in Fig. 15, when the incineration substances 20 are perfectly
burnt out, the incineration i5 substances 20 reduce to white ashes totally,
and the incineration ash section 20d is formed. Further, the ashes drop
from the through holes 9b, 9b, 9b, 9b, 9b, ... into the ash receiving dish
in the ash chamber 8. Generally, to burn out the incineration substances 2o
without generating toxic substances almost totally, it is necessary to burn
the substances at the temperature of about 800 or more, and to perfectly
burn the object without remaining any cinder. The incinerators for removing
the toxic substances 1 25 according to the present invention can make the
perfect combustion by the method of the negative pressure combustion to be
in the negative pressure condition in the primary combustion chamber 9 and
to absorb the air due to the ejector   4 March 2003 - 24  effect to burn
the incineration substances 20 thoroughly as illustrated in Fig. 8 and Fig.
9, and by the method of semicarbonization burning to simultaneously proceed
the burning and fumigating in the burning process of the burning section. 5
The toxic substances are reburnt at a high temperature with the
incinerators 1, and the unburnt gas, unburnt carbon, odorant, dioxin, etc.
contained in the reducing atmosphere are pyrolyzed and ejected in the
atmosphere as perfectly untoxic or harmless burnt exhaust gas. io - Fig. 16
is a longitudinal sectional view showing an incinerator for removing the
toxic substances according to the fourth embodiment of the present
invention. In the incinerator according to this embodiment, the 



method of being in the negative pressure condition in the 1s burning
section 2 and the removal section 2a, blowing forcibly from the blower 23
into the exhaust gas pipe 11a, and ejecting the smoke forcibly from the
exhaust gas pipe 11a, that is to say, the air duct type negative pressure
method is employed. 2o The number 6b is indicated as an air control valve
to control the air to be induced. The air control valve 6b is set up under
the incinerator's floor 6, and controls the quantity of air introduced by
closing or opening the air intake holes 6a formed on the incinerator's
floor 6 by a z5 method for moving the air control valve 6b. In the
incinerators for removing the toxic substances illustrated in Fig. 1, Fig.
2 and Fig. 3 as well, the air control valve 6b may be installed.   4 March
2003 - 25  Fig. 17 is a longitudinal sectional view showing a separate air
duct type negative pressure means (blower type negative pressure means) of
the incinerator for removing the toxic substances according to the present
invention. In the 5 air duct type negative pressure means, the number 24
indicates an exhaust section 24, No. 25 for a projection pipe 25 for
sending the air from the blower into the exhaust section 24a, No. 26 for
the burning section, a connection part to connect to the secondary
combustion chamber. io In the air duct negative pressure means, the air
forcibly sent from the blower on the inside of the projection pipe 25a of
projection pipe 25 connected to the blower is forcibly exhausted from the
exhaust gas outlet 24b through the inside of exhaust section 24a of the
exhaust section 24, i5 but because of the inside of exhaust section
becoming the negative pressure condition, after the smoke generated from
the burning in the burning section, secondary combustion chamber, etc. was
absorbed from the air intake inlet 26a of the connection section 26 into
the exhaust pipe 24a, the 2o smoke (exhaust gas) is forcibly injected from
the exhaust gas outlet 24b into the atmosphere. In Fig. 1, Fig. 2, Fig 3
and Fig. 16 showing the incinerator for removing the toxic substances
according to the present invention, one system of the removal section 2a 



25 is installed in line with the burning section 2, but two or more removal
sections may be installed as a structure. Fig. 18 is a view showing a
cyclone installed instead of the removal section in the incinerator for   4
Mach 2003 - 26  removing the toxic substances according to the present
invention. As illustrated in Fig. 18, the cyclone 27 is of the shape formed
in the taper type in the lower part. Instead of the removal section 2a, the
cyclone 27 5 may be installed in line with the burning section 2. In the
cyclone 27a, the smoke (exhaust gas) generated from the inside of burning
section 2 f lows into the cyclone. The dust contained in the smoke flowed
into the cyclone 27 drops to the dust receiving dish 27c, thus the smoke
with the dust io removed exhausted through the exhaust gas pipe 28 into the
atmosphere. The smoke with the dust removed is ejected into the atmosphere,
that is to say, the smoke with the dust removed in the cyclone 27a is
carried on the wind forcibly sent from 15 the projection section of air
duct 29 of the blower, and absorbed into the exhaust gas pipe 28, then
exhausted into the atmosphere. When the smoke with the dust removed is
forcibly discharged, the inside of the cyclone becomes a state of negative
pressure., the incineration smoke in the 2o burning section is absorbed
into the inside of cyclone 27a, therefore, the inside of the burning
section becomes a state of negative pressure as well, and thus, the fresh
air containing oxygen formed on the incinerator s floor 6 is induced in the
burning section 2. 25 Industrial Applicability The present invention is of
the structure as described above, therefore, the following effects can be
4 March 2003 - 27  acquired. Firstly, the control of the quantity of air in
the primary combustion chamber causes the inside of the chamber to be under
the reducing atmosphere, restricting the generation of carbon monoxide,
dioxin and other toxic 



5 substances. The combustion of substances at a temperature of 800C or more
in the oxidizing and burning section in the lower part, and at a
temperature of 500C over 300C under the reducing atmosphere in the upper
part enables the toxic substances to be perfectly pyrolyzed and to be
completely ~o removed. Secondly, the heating of the substances in the
primary combustion chamber and the incineration of the flue gas in the
secondary combustion chamber enable the toxic substances contained in the
flue gas to be pyrolyzed at a 15 temperature of 800 or more, and also
enable the efficient removal of smoke and odor. Thirdly, the incineration
of substances at a temperature of 800C or more by the suction type negative
pressure means, air duct type negative pressure means, etc. 2o and the
mixing of the flue gas (smoke) with the air sent by the above means and the
refrigeration of the mixture makes the exhaust gas at a temperature of 300C
or more, causing no generation of dioxin, etc.   4 March 2003 - 28  CLAIMS
1. An incinerator in which a toxic substance removal section for removing
toxic substances generated from a burning section for burning incineration
substances is connected to the burning section, both the removal section
and the burning section 5 including means for facilitating egress of air
from the burning section to the removal section, wherein a fan is provided
in the removal section to ensure that a negative pressure is always
maintained in the burning section, the fan being adjustable to control the
air flow from the burning section to the removal section. 2. An incinerator
according to claim 1, wherein the removal section comprises a 10 secondary
combustion chamber equipped with a burner for removing the toxic substances
generated from the burning section and the burning section comprises a
primary combustion chamber for burning incineration substances and an ash
chamber having an ash receiving dish far receiving incineration ash
generated from the incineration substances burnt in the primary combustion
chamber. 1 ~ 3. An incinerator according to claim 2, wherein the fan is
located in a chamber directly connected to the secondary combustion
chamber. 4. An incinerator according to claim 2, wherein the fan is
provided in a blower which blows air into an exhaust gas pipe housed within
the secondary combustion chamber to create negative pressure in the primary
combustion chamber, the fan being adjustable to 20 control the air flow
from the burning section to the removal section. 5. An incinerator
according to claim 4, wherein the blower blows air into an inlet portion of
the exhaust gas pipe. 6. An incinerator according to claim 4, wherein the
blower blows air into a raid portion of the exhaust gas pipe. 2~ 7. An
incinerator according to any one of claims 2 to 6, wherein a heating burner
for heating the incineration substances is disposed in the first combustion
chamber of the 



burning section.    4 March 2003 _Zg.. 8. An incinerator according to any
one of claims 2 to 7, wherein a drying chamber is disposed on the primary
combustion chamber. 9. An incinerator according to any one of claims 2 to
8) wherein one or more burners are disposed in the secondary combustion
chamber of the removal section. 5 10. An incinerator according to any one
of claims 2 to 9, wherein the ash receiving dish is detachable.
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