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METHOD AND DEVICE FOR COMBUSTION TYPE 
EXHAUST GAS TREATMENT 

TECHNICAL FIELD 

0001. The present invention relates to a combustion type 
waste gas treatment method and apparatus for treating waste 
gas discharged from processes for manufacturing industrial 
products Such as Semiconductors and liquid crystals, for 
example, a hazardous and combustible or hardly decompos 
able waste gas containing Silane gas (SiH) or a halogen 
containing gas (NF, ClF, SF6, CHF, CF, CF, etc.), by 
combustion or thermal decomposition and/or oxidative 
decomposition. 

BACKGROUND ART 

0002. A conventional combustion type waste gas treat 
ment apparatus has a burner part and a combustion chamber 
provided, for example, at the downstream Side of the burner 
part. A combustible gas (auxiliary burning gas) is Supplied 
into the burner part and burned to form flames, and waste gas 
is burned with the flames. Regarding the combustible gas, 
hydrogen gas, city gas, propane gas or the like is used as fuel 
gas, and oxygen or air is usually used as an oxidizing agent. 

0003. In the conventional combustion type waste gas 
treatment apparatus, because fuel gas Such as hydrogen gas, 
city gas, propane gas or the like is used as the combustible 
gas, it is necessary to lay piping for Supplying Such fuel gas 
to the combustion type waste gas treatment apparatus. In a 
case where city gas, propane gas or the like is used as fuel 
gas, carbon monoxide (CO), which possesses high toxicity, 
is undesirably generated during incomplete combustion. 

0004 Hydrogen gas has ignitionability and explosive 
neSS. However, once hydrogen gas has Started to burn, there 
is substantially no possibility that blow-off of flames may 
occur. Consequently, extremely stable combustion is 
obtained. Thus, hydrogen gas is Suitable for use as fuel gas 
for combustion in the combustion type waste gas treatment 
apparatus. However, the use of hydrogen gas has the disad 
Vantage that the cost is high and hence the running cost is 
unfavorably high. In addition, the longer the length of piping 
for Supplying hydrogen gas from a storage container to the 
waste gas treatment apparatus, the more likely that the gas 
may leak from a joint portion of the piping. 

0005. In the combustion type waste gas treatment appa 
ratus, the ignition of combustion flames is confirmed by a 
combustion flame ignition confirmation method wherein the 
combustion flames are detected by using a UV (ultraviolet) 
Sensor. However, the method of detecting the combustion 
flames by using a UV sensor involves the problem that a 
by-product, e.g. dust, generated during the waste gas treat 
ment may undesirably close the light-collecting aperture. 
The method of detecting the combustion flames by using a 
UV sensor also has the following problem. In a case where 
reflected light of flames from the inner wall of the combus 
tion part is to be detected, if a by-product having UV 
absorbing characteristics adheres to the inner wall of the 
reaction part, UV light is absorbed. Therefore, flames cannot 
be detected. There is also a problem that because of the high 
temperature of the reaction part, the light-collecting aperture 
may be heated to a high temperature and undesirably closed 
by melting or corrosion. 
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0006 Further, in the combustion type waste gas treatment 
apparatus, the Supply of auxiliary burning gas to the burner 
part is carried out through a nozzle hole opening on the inner 
wall surface of the burner part, and flames are formed by 
burning of the auxiliary burning gas blown off from the 
nozzle hole. In this regard, the flames may blow off when the 
amount of waste gas introduced into the burner part fluctu 
ates. There is also a problem that backfire may occur in the 
fuel piping for Supplying the auxiliary burning gas or 
elsewhere. 

DISCLOSURE OF THE INVENTION 

0007 (Problems. Which the Invention is to Solve) 
0008. The present invention has been made in view of the 
above-described circumstances to provide an apparatus 
capable of making waste gas harmless without unnecessary 
Stay of a combustible Substance in the System and without 
the need of a complicated piping arrangement and unlikely 
to cause a gas leakage accident. That is, it is an object of the 
present invention to provide a combustion type waste gas 
treatment method and apparatus using a mixed gas of 
hydrogen gas and oxygen gas as fuel gas for combustion to 
reduce the installation cost and the running cost and capable 
of Substantially eliminating the leakage of hydrogen gas and 
OXygen gaS. 

0009. An object of the present invention is to eliminate 
the above-described problems and to provide a combustion 
type waste gas treatment apparatus capable of accurately 
detecting the presence or absence of combustion flames at 
all times with a UV sensor. Another object of the present 
invention is to provide a combustion type waste gas treat 
ment apparatus free from the occurrence of blow-off of 
flames due to fluctuations in the amount of waste gas 
introduced into the burner part and hence capable of forming 
Stable combustion flames and also free from the danger of 
backfire spreading into the auxiliary burning gas Supply 
piping. 

0010 (Means for Solving the Problems) 
0011 To solve the above-described problems, a first 
invention provides a combustion type waste gas treatment 
method in which waste gas is introduced into combustion 
flames to thermally or oxidatively decompose a combustible 
component in the waste gas. In the combustion type waste 
gas treatment method, hydrogen gas and OXygen gas are 
generated by electrolysis of water and Supplied as a gas for 
combustion to form the combustion flames. In the first 
invention, the hydrogen gas and the oxygen gas are prefer 
ably Supplied to form the combustion flames as a mixed gas 
without changing the ratio of the gases as generated. 
0012. A second invention provides a combustion type 
waste gas treatment apparatus having a burner part for 
forming combustion flames from hydrogen gas and oxygen 
gas, and a device for electrolysis of water to generate 
hydrogen gas and oxygen gas. In the Second invention, a 
combustion chamber is preferably provided downstream of 
the burner part. In the combustion chamber, waste gas to be 
treated is introduced into the combustion flames to carry out 
thermal oxidative decomposition of the waste gas. 
0013 To solve the above-described problems, a third 
invention provides a combustion type waste gas treatment 
apparatus having a burner part and a combustion chamber at 
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the downstream side of the burner part. The burner part is 
Supplied with an auxiliary burning gas to form combustion 
flames extending from the burner part toward the combus 
tion chamber. Waste gas is introduced into the combustion 
flames to oxidatively decompose the waste gas. A pipe or a 
hole through which the combustion flames can be viewed 
directly is formed in a wall of the burner part upstream of the 
combustion flames. A UV sensor is provided to detect the 
combustion flames through the pipe or the hole. 

0.014. Because the pipe or hole allowing direct viewing of 
the combustion flames is provided not downstream but 
upstream of the combustion flames, the combustion type 
waste gas treatment apparatus is free from the problem that 
a by-product, e.g. dust, generated during Waste gas treat 
ment, closes the light-collecting aperture to thereby disable 
the UV sensor from detecting the combustion flames. Fur 
ther, because the combustion flames are viewed directly 
through the pipe or the hole, even if a by-product having UV 
absorbing characteristics adheres to the inside of the reaction 
part, it will not obstruct the collection of light and will not 
interfere with the UV sensor detecting the combustion 
flames. Because the pipe or hole allowing direct viewing of 
the combustion flames is provided in a side wall of the 
burner part upstream of the combustion flames, at which the 
temperature is relatively low, there is no likelihood of the 
light-collecting aperture being closed by melting or corro 
Sion due to high temperature. 

0015 Preferably, in the third invention, a UV light 
transmitting member is disposed at the joint between the 
pipe or hole allowing direct viewing of the combustion 
flames and the UV sensor to isolate the UV sensor from the 
atmosphere in the burner part, and a purge gas is Supplied 
from the UV light-transmitting member in the pipe or the 
hole toward the burner part. With the arrangement in which 
a UV light-transmitting member is disposed at the joint 
between the pipe or the hole and the UV sensor to isolate the 
UV sensor from the atmosphere in the burner part and a 
purge gas is Supplied from the UV light-transmitting mem 
ber in the pipe or the hole toward the burner part, the 
problem that the light-collecting aperture may be closed 
with a by-product or the like is eliminated. 

0016 Preferably, in the third invention, the pipe or hole 
allowing direct viewing of the combustion flames is closed 
at an end thereof remote from the burner part, and light from 
combustion flames in the pipe or the hole is transmitted to 
the UV sensor through an optical fiber. Thus, because light 
from combustion flames in the pipe or the hole is transmitted 
to the UV sensor through the optical fiber, the UV sensor can 
be installed where there is no problem in terms of the Space, 
heat resistance, etc. when the UV Sensor cannot be installed 
at the end of the pipe or the hole remote from the burner part 
owing to the problems of the Space, heat resistance, etc. 

0.017. A fourth invention provides a combustion type 
waste gas treatment apparatus having a burner part and a 
combustion chamber at the downstream side of the burner 
part. The burner part is Supplied with an auxiliary burning 
gas to form combustion flames extending from the burner 
part toward the combustion chamber. Waste gas is intro 
duced into the combustion flames to oxidatively decompose 
the waste gas. In the combustion type waste gas treatment 
apparatus, the Supply of the auxiliary burning gas to the 
burner part is carried out through a nozzle hole that opens on 
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the inner wall surface of the burner part. The nozzle hole 
comprises a group of at least three nozzle openings formed 
close to each other. Thus, because the nozzle hole comprises 
a group of at least three nozzle openings, it is possible to 
prevent blow-off of the combustion flames or other similar 
problem even if there are fluctuations in the amount of waste 
gas introduced into the burner part. In a case where a 
carbon-containing fuel gas exhibiting a low flame propaga 
tion Velocity is used as an auxiliary burning gas, the nozzle 
hole is formed from a group of at least Six nozzle openings, 
whereby it is possible to prevent blow-off of the combustion 
flames or other similar problem even if the amount of waste 
gas introduced fluctuates. 

0018. In the fourth invention, the injection velocity of the 
auxiliary burning gas injected from the group of nozzle 
openings is preferably Set higher than the propagation Veloc 
ity of the flames. By setting the injection velocity of the 
auxiliary burning gas injected from the nozzle openings 
higher than the flame propagation Velocity as Stated above, 
it is possible to prevent backfire from Spreading into the 
auxiliary burning gas Supply piping or elsewhere. The flame 
propagation Velocity is determined by the kind of fuel gas 
used as the auxiliary burning gas, the mixing ratio of air or 
oxygen to be premixed, the configuration and arrangement 
of the nozzle openings, etc., and the auxiliary burning gas 
injection Velocity is determined by the Supply pressure of the 
auxiliary burning gas and the total Sectional area of the 
nozzle openings. Therefore, by taking into consideration 
these factors, the total Sectional area of the nozzle openings 
or the like is set So that the auxiliary burning gas injection 
Velocity is higher than the flame propagation Velocity. 

Operation of the Invention 

0019. In the present invention, an H/O generator having 
a device for electrolysis of water is provided to generate 
hydrogen gas and oxygen gas by electrolysis of water using 
the H/O generator, and a mixed gas of hydrogen and 
oxygen gases generated is Supplied to the burner part. 
Therefore, it is unnecessary to Supply an oxidizing agent gas 
from the outside. If the H/O generator is disposed as close 
to the burner part as possible and the burner part is Supplied 
with a mixed gas of hydrogen and oxygen in the ratio of the 
gases as generated, the length of piping required can be 
minimized. In addition, because it is unnecessary to Supply 
the hydrogen gas and the oxygen gas through respective 
lines, the piping arrangement is simplified, and the pipe 
laying cost is reduced. 

0020. The arrangement may, of course, be such that two 
different kinds of gas are Supplied to the burner part through 
Separate lines to perform mixed combustion by using a 
burner having a double nozzle structure or the like. Further, 
because the length of piping is short, the possibility of 
leakage of hydrogen and oxygen gases reduces. The possi 
bility of ignition occurring in Such short piping is weak. It 
is, needless to Say, necessary to pay attention to backfire 
from the nozzle from the Structural or operational point of 
View when the present invention is carried out. Further, 
because water is electrolyzed to obtain fuel on the Spot, no 
exceSS combustible gas will Stay in the System. In an 
emergency, it is possible to cope with the Situation by 
Stopping the operation of the H/O generator. Therefore, the 
present invention is Safe, and the running cost is reduced. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is a diagram showing a system configura 
tion example of the combustion type waste gas treatment 
apparatus according to the present invention. 
0022 FIG. 2 is a diagram showing a structure example of 
unit equipment including the combustion type waste gas 
treatment apparatus according to the present invention. 
0023 FIG. 3 is a vertical sectional view showing a 
Specific Structural example of the combustion type waste gas 
treatment apparatus according to the present invention. 
0024 FIG. 4 is an A-A sectional view of FIG. 3. 
0.025 FIG. 5 is a diagram showing a structural example 
of a burner part in the combustion type waste gas treatment 
apparatus according to the present invention. 
0.026 FIG. 6 is a diagram showing an example of the 
installation Structure of a flame direct viewing pipe in the 
combustion type waste gas treatment apparatus according to 
the present invention. 
0.027 FIG. 7 is a diagram showing another example of 
the installation Structure of the flame direct viewing pipe in 
the combustion type waste gas treatment apparatus accord 
ing to the present invention. 
0028 FIG. 8 is a diagram showing a structural example 
of the burner part of the combustion type waste gas treat 
ment apparatus according to the present invention. 
0029 FIG. 9 is a diagram showing a structural example 
of a group of auxiliary burning gas nozzle openings in the 
combustion type waste gas treatment apparatus according to 
the present invention. 
0030 FIG. 10 is a diagram showing an example of the 
general arrangement of the combustion type waste gas 
treatment apparatus according to the present invention. 

DESCRIPTION OF REFERENCE CHARACTERS 

0.031) 1: H2/O2 generator, 2: Waste gas treatment appara 
tus, 3: piping, 4: Waste gas inlet pipe, 5: exhaust pipe, 10: 
burner part, 11: flame Stabilizing portion, 12: cylindrical 
member, 13: outer cylinder, 14: air chamber, 15: burning gas 
chamber, 16: Waste gas inlet pipe, 17: air nozzle, 18: burning 
gas nozzle, 20: combustion chamber, 21: Secondary air 
chamber, 22: partition plate, 23: Secondary air nozzle, 24: 
outer vessel, 25: inner wall, 26: space, 27: thermal insulator, 
28: purge air inlet pipe, 29: UV sensor, 30: pilot burner, 31: 
cooling part, 32: discharge part, 33: nozzle, 34: exhaust pipe, 
35: drain port, 36: inner wall, 37: thermal insulator, 37": 
space, 38: purge air inlet pipe, 39: pilot burner, 40: cooling 
part, 41: discharge part, 42: nozzle, 43: exhaust pipe, 44: 
drain port, 100: housing, 101: exhaust duct, 115: auxiliary 
burning gas chamber, 118: auxiliary burning gas nozzle, 
124; combustion flame, 125: flame direct viewing pipe, 126: 
UV sensor, 127: joint, 128: quartz glass plate, 129: Seal 
member, 130: purge gas inlet pipe, 131: optical fiber, 133: air 
nozzle opening group, 134: auxiliary burning gas nozzle 
opening group, 135: Outer vessel. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0032. An embodiment of the present invention will be 
described below with reference to the drawings. FIG. 1 is a 
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diagram showing the System configuration of the combus 
tion type waste gas treatment apparatus according to the 
present invention. Reference numeral 1 denotes an H/O 
generator for generating hydrogen gas and OXygen gas by 
electrolysis of water. Reference numeral 2 denotes a waste 
gas treatment apparatus 2 for treating hazardous and com 
bustible waste gas G1 from a Semiconductor manufacturing 
System by thermal oxidative decomposition. A mixed gas 
(H+(%)O) of hydrogen and oxygen from the H/O gen 
erator 1 is Supplied to a burner part (detailed later) of the 
waste gas treatment apparatus 2 through piping 3. 
0033. In the burner part, the mixed gas of hydrogen and 
oxygen burns to form flames toward a combustion chamber. 
The waste gas G1 from a waste gas inlet pipe 4 is introduced 
into the flames to thermally and oxidatively decompose the 
waste gas G1 to make it harmless. The treated waste gas is 
discharged through an exhaust pipe 5. As the H/O genera 
tor 1, an existing one can be used. The length of the piping 
3 can be minimized by disposing the H/O generator 1 in 
the vicinity of the burner part. Supplying a mixed gas of 
hydrogen and oxygen dispenses with Supplying hydrogen 
gas and oxygen gas through Separate lines. Therefore, the 
piping arrangement is simplified, and the amount of gas 
Staying in the System reduces by an amount corresponding 
to the reduction in length of the piping 3. It is also possible 
to eliminate gas leakage accidents. Consequently, Safety 
improves. 
0034. In the combustion type waste gas treatment appa 
ratus, as shown in FIG. 2, the H/O generator 1 and a 
combustion chamber 20 having a burner part 10 are pro 
Vided close to each other. Therefore, the H/O generator 1 
and the combustion chamber 20 can be packaged into a 
single housing 100. At this time, it is desirable that the 
housing 100 should be provided with an exhaust duct 101. 
By doing So, when there is a leakage in the piping, Safety can 
be ensured even more reliably. Installation in a plant 
becomes easier than in a case where hydrogen gas and 
oxygen gas are Separate from each other. The exhaust gas 
passing through the exhaust duct 101 is released into the 
atmosphere through a water Scrubber in the plant. 
0035 FIGS. 3 and 4 are diagrams showing a specific 
Structural example of a waste gas treatment apparatus 2 
according to the first and second inventions. FIG. 3 is a 
vertical sectional view, and FIG. 4 is an A-A sectional view 
of FIG. 3. The waste gas treatment apparatus is formed in 
the shape of a cylindrical closed vessel. The waste gas 
treatment apparatus has a burner part 10 in an upper Stage 
and a combustion chamber (combustion reaction part) 20 in 
an intermediate Stage. The waste gas treatment apparatus 
further has a cooling part 31 and a discharge part 32 in a 
lower Stage. As a cooling medium in the cooling part 31, for 
example, a liquid, e.g. Water, or a gas, e.g. air, is used. 
0036) The burner part 10 has a cylindrical member 12 
forming a flame Stabilizing portion 11 opening toward the 
combustion chamber. The burner part 10 further has an outer 
cylinder 13 surrounding the cylindrical member 12 with a 
predetermined Space therebetween. Between the cylindrical 
member 12 and the outer cylinder 13, an air chamber 14 for 
holding air for combustion is formed, together with a 
burning gas chamber 15. The air chamber 14 is connected to 
an air Source (not shown). The burning gas chamber 15 is 
connected to the above-described H/O generator 1 through 
piping 3. 
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0037 Waste gas inlet pipes 16 (corresponding to the 
waste gas inlet pipe 4 in FIG. 1) are connected to the top of 
the cylindrical member 12 covering the upper Side of the 
flame Stabilizing portion 11 to introduce a hazardous waste 
gas G1 discharged from a Semiconductor manufacturing 
System, a liquid crystal panel manufacturing System, etc. 
The waste gas G1 does not always need to a combustible 
gas. The waste gas G1 may be any gas that can be thermally 
decomposed in the flame Stabilizing portion 11 by adjusting 
combustion flames. The cylindrical member 12 is provided 
with air nozzles 17 for providing communication between 
the air chamber 14 and the flame stabilizing portion 11 and 
further provided with a plurality of burning gas nozzles 18 
for providing communication between the burning gas 
chamber 15 and the flame stabilizing portion 11. 

0.038. In this example, as shown in FIG. 4, the air nozzles 
17 extend at a predetermined angle to the tangential direc 
tion with respect to the cylindrical member 12 to blow offair 
So as to form Swirling flows in the flame Stabilizing portion 
11. Similarly, the burning gas nozzles 18 extend at a pre 
determined angle to the tangential direction with respect to 
the cylindrical member 12 to blow off a burning gas So as to 
form Swirling flows in the flame stabilizing portion 11. The 
air nozzles 17 and the burning gas nozzles 18 are disposed 
equally in the circumferential direction of the cylindrical 
member 12. 

0.039 The combustion chamber 20 is a space for oxida 
tively decomposing waste gas at a stage Subsequent to the 
burner part 10 by Supplying Secondary air. The combustion 
chamber 20 is defined by a cylindrical inner wall 25 pro 
vided inside a hermetic cylindrical outer vessel 24 formed 
from a metal or the like. The inner wall 25 is disposed to be 
contiguous with the flame Stabilizing portion 11. The inner 
wall 25 is formed from a fiber-reinforced ceramic material, 
for example. A thermal insulator 27 of a porous ceramic 
material is inserted into a space 26 between the inner wall 25 
and the outer vessel 24. A purge air inlet pipe 28 is connected 
to the outer vessel 24 to introduce air for purging into the 
Space 26. 

0040. The combustion chamber 20 is provided with a UV 
sensor 29 for detecting flames and a pilot burner 30 for 
ignition in the burner part 10. A plurality of nozzles 33 are 
provided on the lower edge of the cooling part 31 below the 
combustion chamber 20 at equal Spaces in the circumferen 
tial direction. Water is injected from the nozzles 33 toward 
the center of the discharge part 32 to form a curtain of water, 
thereby cooling the waste gas and capturing particles con 
tained in the waste gas. Thus, the nozzles 33 constitute a 
scrubber device. The side wall of the discharge part 32 is 
provided with an exhaust pipe 34 for discharging the treated 
waste gas. The bottom of the discharge part 32 is provided 
with a drain port 35 for discharging water injected from the 
nozzles 33. 

0041. In the waste gas treatment apparatus with the 
above-described Structure, the burning gas in the burning 
gas chamber 15 is blown off through the burning gas nozzles 
18 toward the flame stabilizing portion 11 to produce 
Swirling flows. When ignited with the pilot burner 30, the 
burning gas forms combustion flames Swirling in the cylin 
drical member (cylinder) 12. Meanwhile, the waste gas G1 
to be treated is blown off toward the flame stabilizing portion 
11 from the waste gas inlet pipes 16, which open on the inner 
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wall surface of the top of the cylindrical member 12. The 
waste gas G1 blown off mixes with the Swirling flows of the 
burning gas (containing air) and burns. Further, the waste 
gas G1 passes through the combustion chamber 20 in which 
it is made harmless by thermal oxidative decomposition. The 
treated waste gas G1 is cooled by a curtain of water from the 
nozzles 33 and discharged through the exhaust pipe 34. 
0042. The combustion type waste gas treatment appara 
tus according to the present invention is not necessarily 
limited to the arrangement shown in FIGS. 2 and 3. The 
combustion type waste gas treatment apparatus may be 
arranged in any form, provided that the apparatus has a 
burner part and a combustion chamber at the downstream 
Side of the burner part, Supplies a burning gas to the burner 
part, burns the burning gas to form flames, and burns the 
waste gas by the flames. That is, the essential thing is to use 
a mixed gas of hydrogen and oxygen from a commercially 
available H/O generator, which generates hydrogen gas 
and oxygen gas by electrolysis of water, as a burning gas to 
be Supplied to the burner part. There is no particular restric 
tion on the arrangement of the gas treatment System. There 
is also no restriction on the number and arrangement of 
nozzles related to the burner, air Supply, and So forth, as a 
matter of course. The arrangement of the constituent ele 
ments downstream of the combustion chamber 20 is also 
optional. 
0043 FIG. 5 is a diagram showing the arrangement of a 
burner part of a combustion type waste gas treatment 
apparatus according to the third and fourth inventions. A 
burner part 10 has a cylindrical member 12 forming a flame 
Stabilizing portion 11 opening toward a combustion chamber 
20 located therebelow. The burner part 10 further has an 
outer cylinder 13 Surrounding the cylindrical member 12 
with a predetermined space therebetween. Between the 
cylindrical member 12 and the outer cylinder 13, an air 
chamber 14 for holding air for combustion is formed, 
together with an auxiliary burning gas chamber 115. The air 
chamber 14 is connected to an air Source (not shown). The 
auxiliary burning gas chamber 115 is connected to an 
auxiliary burning gas Supply Source through auxiliary burn 
ing gas Supply piping (not shown). 
0044) Waste gas inlet pipes 16 are connected to the top of 
the cylindrical member 12 covering the upper Side of the 
flame Stabilizing portion 11 to introduce a hazardous and 
combustible waste gas G1 discharged from a Semiconductor 
manufacturing System, a liquid crystal panel manufacturing 
system, etc. The cylindrical member 12 is provided with air 
nozzles 17 for providing communication between the air 
chamber 14 and the flame stabilizing portion 11 and further 
provided with a plurality of auxiliary burning gas nozzles 
118 for providing communication between the auxiliary 
burning gas chamber 115 and the flame Stabilizing portion 
11. 

004.5 The air nozzles 17 are arranged to blow off air so 
as to form Swirling flows in the flame Stabilizing portion 11, 
as will be detailed later. Similarly, the auxiliary burning gas 
nozzles 118 are arranged to blow off an auxiliary burning gas 
So as to form Swirling flows in the flame Stabilizing portion 
11. The air nozzles 17 and the auxiliary burning gas nozzles 
118 are disposed equally in the circumferential direction of 
the cylindrical member 12. 
0046 A secondary air chamber 21 is formed around the 
boundary between the flame stabilizing portion 11 and the 
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combustion chamber 20 So as to Surround the opening of the 
flame stabilizing portion 11. The secondary air chamber 21 
communicates with an air Source (not shown) for Supplying 
Secondary air. A partition plate 22 dividing the Secondary air 
chamber 21 from the combustion chamber 20 is provided 
with Secondary air nozzles 23 equally disposed in the 
circumferential direction to blow off secondary air into the 
combustion chamber 20 to oxidize the waste gas. In addi 
tion, the Space 21 is Supplied with a cooling medium to form 
a cooling Structure. Water or the like is used as the cooling 
medium. The cooling medium flowing through the Space 21 
cools the cylindrical member 12 heated by flames formed at 
the opening of the cylindrical member 12. 

0047 A flame direct viewing pipe 125 is provided to 
extend through the cylindrical member 12 and the outer 
cylinder 13, which form the wall of the burner part 10. The 
flame direct viewing pipe 125 allows direct viewing of 
combustion flames 124 formed by combustion of the aux 
iliary burning gas injected from the auxiliary burning gas 
nozzles 118. As illustrated in the figure, the flame direct 
Viewing pipe 125 is provided upstream of the combustion 
flames 124, and a UV sensor 126 for detecting the combus 
tion flames 124 is provided at an end of the flame direct 
viewing pipe 125 remote from the burner part 10. 

0.048 Because the flame direct viewing pipe 125 is 
provided not downstream but upstream of the combustion 
flames 124 as Stated above, the apparatus is free from the 
problem that a by-product, e.g. dust, generated during the 
waste gas treatment closes the light-collecting aperture of 
the flame direct viewing pipe 125 to thereby disable the UV 
sensor 126 from detecting the combustion flames 124. 
Further, because the combustion flames 124 are viewed 
directly through the flame direct viewing pipe 125, even if 
a by-product having UV absorbing characteristics adheres to 
the inside of the reaction part (mainly the inside of the 
combustion chamber 20), it will not obstruct the collection 
of light. Accordingly, the UV sensor 126 can detect the 
combustion flames 124. Further, the flame direct viewing 
pipe 125 is provided in a wall portion of the burner part 10 
that is upstream of the combustion flames 124, at which the 
temperature is relatively low. Therefore, there is no likeli 
hood of the light-collecting aperture being closed by melting 
or corrosion due to high temperature. 

0049 FIG. 6 is a diagram showing another example of 
the installation Structure of the flame direct viewing pipe. In 
the combustion type waste gas treatment apparatus accord 
ing 20 to the present invention. It should be noted that in 
FIG. 6 the same reference characters as those in FIG. 5 
denote the same or corresponding portions. The same shall 
apply to other drawings. AS illustrated in the figure, a quartz 
glass plate 128 that transmits UV light is disposed 25 at a 
joint 127 between the flame direct viewing pipe 125 and the 
UV sensor 126, and seal members 129 are interposed 
between the quartz glass plate 128 and the joint 127 to 
isolate the UV sensor 126 from the atmosphere in the burner 
art 10. A purge gas inlet pipe 130 is connected to the flame 
direct viewing pipe 125 to Supply a purge gas PG (e.g. air) 
through the flame direct viewing pipe 125. 

0050 AS has been stated above, the quartz glass plate 128 
is disposed at the joint 127 between the flame direct viewing 
pipe 125 and the UV sensor 126 to isolate the UV sensor 126 
from the atmosphere in the burner part 10, and the purge gas 

Feb. 12, 2004 

PG is supplied through the flame direct viewing pipe 125. 
With this arrangement, there will be no possibility that the 
light-collecting aperture of the flame direct viewing pipe 125 
may be closed with a by-product or the like. It should be 
noted that the quartz glass plate 128 has a Sufficient thick 
ness to withstand the pressure in the burner part 10. Heat 
resistant packings are used as the Seal members 129. 
0051 FIG. 7 is a diagram showing another example of 
the installation Structure of the flame direct viewing pipe in 
the combustion type waste gas treatment apparatus accord 
ing to the present invention. AS illustrated in the figure, an 
end of the flame direct viewing pipe 125 remote from the 
burner part 10 is closed. A purge gas inlet pipe 130 is 
connected to the flame direct viewing pipe 125, thereby 
allowing a purge gas (PG) to be Supplied through the flame 
direct viewing pipe 125. In addition, light from combustion 
flames 124 in the flame direct viewing pipe 125 is trans 
mitted to the UV sensor 126 through an optical fiber 131. 

0052 Because light from the combustion flames 124 in 
the flame direct viewing pipe 125 is transmitted to the UV 
sensor 126 through the optical fiber 131 as stated above, the 
UV sensor 126 can be installed where there is no problem in 
terms of the Space, heat resistance, etc. when the UV Sensor 
126 cannot be installed at the end of the flame direct viewing 
pipe 125 remote from the burner part 10 owing to the 
problems of the Space, heat resistance, etc. In the above 
described examples, the side wall of the burner part 10 is 
formed from the cylindrical member 12 and the outer 
cylinder 13, and the air chamber 14 is present therebetween. 
Therefore, the flame direct viewing pipe 125 is provided to 
extend through the cylindrical member 12 and the outer 
cylinder 13. However, in a case where the side wall of the 
burner part 10 is formed from a single wall-forming mem 
ber, the arrangement may be Such that a hole for direct 
Viewing of flames is provided in a portion of the Side wall 
upstream of the combustion flames, and a UV Sensor is 
provided at the flame direct viewing hole. 

0053 FIG. 8 is a diagram showing a structural example 
of a burner part of a combustion type waste gas treatment 
apparatus according to the present invention. AS illustrated 
in the figure, air nozzle opening groupS 133 are formed in the 
inner wall surface of the cylindrical member 12 of the burner 
part at equal spaces in the circumferential direction. Each air 
nozzle opening group 133 comprises a plurality (5 in the 
figure) of openings (air injection ports) 17a of the air nozzles 
17. The air nozzle openings 17a constituting each group 133 
are disposed in Series in the vertical direction. In addition, 
auxiliary burning gas nozzle opening groupS 134 are dis 
posed at equal Spaces in the circumferential direction below 
the air nozzle opening groupS 133. Each auxiliary burning 
gas nozzle opening group 134 comprises a plurality (3 in the 
figure) of openings (auxiliary burning gas injection ports) 
118a of the auxiliary burning gas nozzles 118. The auxiliary 
burning gas nozzle openings 118a constituting each group 
134 are disposed close to each other. It should be noted that 
the number of openings 118a of auxiliary burning gas 
nozzles 118 that constitute each auxiliary burning gas nozzle 
opening group 134 is not necessarily limited to three but 
may be three or more. 
0054 The auxiliary burning gas injected from the open 
ing 118a of each individual auxiliary burning gas nozzle 118 
constituting the auxiliary burning gas nozzle opening groups 
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134 burns to form combustion flames 124 (see FIG. 8). In 
other words, each opening 118a Serves as a flame forming 
port. In a case where the openings 118a are disposed 
dispersedly, the combustion flames 124 may blow off when 
the amount of waste gas G1 introduced into the burner part 
10 fluctuates. In this example, the number of openings 118a 
of auxiliary burning gas nozzles 118 that constitute each 
auxiliary burning gas nozzle opening group 134 is three or 
more, as Stated above. With this arrangement, it is possible 
to prevent blow-off of the combustion flames even if there 
are fluctuations in the amount of waste gas G1 introduced 
into the burner part 10. 
0055. In a case where a carbon-containing fuel gas (city 
gas, propane gas, etc.) exhibiting a low flame propagation 
Velocity is used as an auxiliary burning gas, the number of 
openings 118a of auxiliary burning gas nozzles 118 consti 
tuting each auxiliary burning gas nozzle opening groupS 134 
is set six or more, as shown in FIG. 9. With this arrange 
ment, the auxiliary burning gas is injected from these 
openings 118a, and thus the thermal power is increased. 
Therefore, it is possible to prevent blow-off of the combus 
tion flames or other similar problem even if the amount of 
waste gas introduced fluctuates. 
0056 Further, the injection velocity of the auxiliary burn 
ing gas injected from the auxiliary burning gas nozzle 
opening groupS 134 is Set higher than the flame propagation 
Velocity to prevent backfire from Spreading into the auxiliary 
burning gas chamber 115 and the auxiliary burning gas 
Supply piping for Supplying the auxiliary burning gas into 
the auxiliary burning gas chamber 115. The flame propaga 
tion Velocity is determined by the kind of fuel gas used as the 
auxiliary burning gas, the mixing ratio of air or oxygen to be 
premixed, the configuration and arrangement of the auxil 
iary burning gas nozzle opening groupS 134, etc. The 
auxiliary burning gas injection Velocity is determined by the 
Supply pressure of the auxiliary burning gas (in this 
example, the pressure in the auxiliary burning gas chamber 
115) and the total opening Sectional area of the auxiliary 
burning gas nozzle opening groupS 134. By taking into 
consideration these factors, the total opening Sectional area 
of the auxiliary burning gas nozzle opening groups 134, for 
example, is Set So that the auxiliary burning gas injection 
Velocity is higher than the flame propagation Velocity. 

0057 Next, an example of the general arrangement of the 
combustion type waste gas treatment apparatus according to 
the present invention and the operation thereof will be 
described. FIG. 10 is a vertical sectional view showing a 
Structural example of the waste gas treatment apparatus. The 
A-A sectional view of FIG. 10 is equal to FIG. 4. The waste 
gas treatment apparatus is formed in the shape of a cylin 
drical closed vessel as a whole. The waste gas treatment 
apparatus has a burner part 10 in an upper Stage and a 
combustion chamber (combustion reaction part) 20 in an 
intermediate Stage. The waste gas treatment apparatus fur 
ther has a cooling part 40 and a discharge part 41 in a lower 
Stage. As a cooling medium in the cooling part 40, for 
example, a liquid, e.g. Water, or a gas, e.g. air, is used. 

0058. The air nozzles 17, as shown in FIG. 4, extend at 
a predetermined angle to the tangential direction with 
respect to the cylindrical member 12 to blow off air so as to 
form swirling flows in the flame stabilizing portion 11. 
Similarly, the auxiliary burning gas nozzles 118 extend at a 
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predetermined angle to the tangential direction with respect 
to the cylindrical member 12 to blow off an auxiliary 
burning gas So as to form Swirling flows in the flame 
stabilizing portion 11. The air nozzles 17 and the auxiliary 
burning gas nozzles 118 are disposed equally in the circum 
ferential direction of the cylindrical member 12. 
0059. The combustion chamber 20 is a space for oxida 
tively decomposing waste gas at a stage Subsequent to the 
burner part 10. The combustion chamber 20 is defined by a 
cylindrical inner wall 36 provided inside a hermetic cylin 
drical outer vessel 135 formed from a metal or the like. The 
inner wall 36 is disposed to be contiguous with the flame 
stabilizing portion 11. The inner wall 36 is formed from a 
fiber-reinforced ceramic material, for example. A thermal 
insulator 37 of a porous ceramic material is inserted into a 
space 37" between the inner wall 36 and the outer vessel 135. 
A purge air inlet pipe 38 is connected to the outer vessel 135 
to introduce air for purging into the Space 37". 
0060 A plurality of nozzles 42 are provided on the lower 
edge of the cooling part 40 below the combustion chamber 
20 at equal spaces in the circumferential direction. Water is 
injected from the nozzles 42 toward the center of the 
discharge part 41 to form a curtain of water, thereby cooling 
the waste gas and capturing particles contained in the waste 
gas. The side wall of the discharge part 41 is provided with 
an exhaust pipe 43 for discharging the treated waste gas. The 
bottom of the discharge part 41 is provided with a drain port 
44 for discharging water injected from the nozzles 42. 
0061. In the waste gas treatment apparatus with the 
above-described Structure, the auxiliary burning gas in the 
burning gas chamber 115 is blown off through the auxiliary 
burning gas nozzles 118 toward the flame Stabilizing portion 
11 to produce Swirling flows. When ignited with a pilot 
burner 39, the auxiliary burning gas forms combustion 
flames Swirling in the cylindrical member (cylinder) 12. 
Meanwhile, the waste gas G1 to be treated is blown off 
toward the flame Stabilizing portion 11 from the waste gas 
inlet pipes 16, which open on the inner wall Surface of the 
top of the cylindrical member 12. The waste gas G1 blown 
off mixes with the Swirling flows of the auxiliary burning gas 
and burns. Further, the waste gas G1 passes through the 
combustion chamber 20 in which it is made harmless by 
thermal decomposition. The treated waste gas G1 is cooled 
by a curtain of water from the nozzles 42 and discharged 
through the exhaust pipe 43. 

ADVANTAGEOUS EFFECTS OF THE 
INVENTION 

0062 According to the present invention, an H2/O2 gen 
erator having an electrolytic device is provided in place of 
a fuel gas tank, and hydrogen gas and OXygen gas are 
generated through electrolysis of water by the H/O gen 
erator. The hydrogen gas and oxygen gas thus generated are 
Supplied to the burner part. Therefore, a safe operation can 
be performed with a simplified piping arrangement. Further, 
if the H/O generator is disposed in the vicinity of the 
burner part, the length of piping for Supplying the mixed gas 
of hydrogen gas and oxygen gas to the burner part can be 
minimized. If they are Supplied in the form of a mixed gas, 
in particular, the hydrogen and oxygen gases need not be 
Supplied through Separate lines. 
0063. In addition, the above-described arrangement 
reduces the possibility of leakage of hydrogen and oxygen 
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gases. Further, because a fuel gas is produced by electrolysis 
of water, costly hydrogen gas is not needed, and a necessary 
amount of fuel gas can be Supplied in accordance with the 
amount of gas to be made harmless. 
0064. According to the present invention, a pipe or hole 
allowing direct viewing of combustion flames is provided 
upstream of the combustion flames. Consequently, there is 
no possibility that a by-product, e.g. dust, generated during 
waste gas treatment, may close the light-collecting aperture. 
Even if a by-product having UV absorbing characteristics 
adheres to the inside of the reaction part, it will not obstruct 
the collection of light. Accordingly, the UV Sensor can 
accurately detect the presence or absence of combustion 
flames. Further, because the pipe or hole allowing direct 
Viewing of combustion flames is provided in a side wall of 
the burner part that is upstream of the combustion flames, at 
which the temperature is relatively low, there is no likeli 
hood of the light-collecting aperture being closed by melting 
or corrosion due to high temperature. 
0065. In addition, a UV light-transmitting member is 
disposed at the joint between the pipe or hole and the UV 
sensor to isolate the UV sensor from the atmosphere in the 
burner part, and a purge gas is Supplied from the UV 
light-transmitting member in the pipe or the hole toward the 
burner part. With the arrangement, there is no possibility that 
the light-collecting aperture may be closed with a by 
product or the like. 
0.066 Further, because light from combustion flames in 
the pipe or the hole is transmitted to the UV sensor through 
an optical fiber, the UV sensor can be installed where there 
is no problem in terms of the Space, heat resistance, etc. 
when the UV sensor cannot be installed at the end of the pipe 
or the hole remote from the burner part owing to the 
problems of the Space, heat resistance, etc. 
0067. According to the present invention, each nozzle 
opening group is formed by disposing at least three openings 
close to each other. Therefore, it is possible to prevent 
blow-off of the combustion flames or other similar problem 
even if there are fluctuations in the amount of waste gas 
introduced into the burner part. Further, it is possible to 
prevent backfire from Spreading into the auxiliary burning 
gas Supply piping by Setting the injection Velocity of the 
auxiliary burning gas injected from the nozzle openings 
higher than the flame propagation Velocity. 

1. A combustion type waste gas treatment method in 
which waste gas is introduced into combustion flames to 
thermally or oxidatively decompose a combustible compo 
nent in the waste gas, wherein hydrogen gas and oxygen gas 
are generated by electrolysis of water, and Said hydrogen gas 
and oxygen gas are Supplied as a gas for combustion to form 
Said combustion flames. 

2. A combustion type waste gas treatment method accord 
ing to claim 1, wherein Said hydrogen gas and Said oxygen 
gas are Supplied to form the combustion flames without 
changing a ratio of Said gases as generated. 
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3. A combustion type waste gas treatment apparatus 
comprising a device for electrolysis of water to generate 
hydrogen gas and oxygen gas, and a burner part for forming 
combustion flames from the hydrogen gas and oxygen gas 
generated by Said device for electrolysis of water. 

4. A combustion type waste gas treatment apparatus 
according to claim 3, wherein a combustion chamber in 
which waste gas is introduced into Said combustion flames 
to carry out thermal oxidative decomposition of the waste 
gas is provided downstream of Said burner part. 

5. A combustion type waste gas treatment apparatus 
having a burner part and a combustion chamber positioned 
at a downstream Side of the burner part, wherein the burner 
part is Supplied with an auxiliary burning gas to form 
combustion flames extending from the burner part toward 
the combustion chamber, and waste gas is introduced into 
the combustion flames to oxidatively decompose the waste 
gaS, 

Said combustion type waste gas treatment apparatus com 
prising a pipe or a hole through which the combustion 
flames can be viewed directly, Said pipe or hole being 
formed in a wall of the burner part upstream of the 
combustion flames, and a UV Sensor for detecting the 
combustion flames through Said pipe or hole. 

6. A combustion type waste gas treatment apparatus 
according to claim 5, wherein a UV light-transmitting mem 
ber is disposed at a joint between Said pipe or hole allowing 
direct viewing of the combustion flames and said UV sensor 
to isolate Said UV Sensor from an atmosphere in Said burner 
part, and a purge gas is Supplied from the UV light 
transmitting member in Said pipe or hole toward Said burner 
part. 

7. A combustion type waste gas treatment apparatus 
according to claim 5, wherein Said pipe or hole allowing 
direct viewing of the combustion flames is closed at an end 
thereof remote from Said burner part, and light from com 
bustion flames in said pipe or hole is transmitted to said UV 
Sensor through an optical fiber. 

8. A combustion type waste gas treatment apparatus 
having a burner part and a combustion chamber positioned 
at a downstream Side of the burner part, wherein the burner 
part is Supplied with an auxiliary burning gas to form 
combustion flames extending from the burner part toward 
the combustion chamber, and waste gas is introduced into 
the combustion flames to oxidatively decompose the waste 
gaS, 

wherein the auxiliary burning gas is Supplied to the burner 
part through a nozzle hole that opens on an inner wall 
Surface of the burner part, Said nozzle hole comprising 
a group of at least three nozzle openings formed close 
to each other. 

9. A combustion type waste gas treatment apparatus 
according to claim 8, wherein an injection Velocity of the 
auxiliary burning gas injected from Said group of nozzle 
openings is higher than a propagation Velocity of the flames. 
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