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Description

[0001] The present invention relates to a gasification
apparatus in which combustible matter, e.g. waste matter
or coal, is gasified and subjected to melt combustion in
a fluidized-bed furnace, and also pertains to a method of
operating the gasification apparatus. More particularly,
the present invention relates to a gasification apparatus
designed to prevent the formation of clinker at an incom-
bustible matter discharge opening of a fluidized bed so
that the incombustible matter discharge opening will not
be clogged with clinker (or clogging of the incombustible
matter discharge opening is prevented). The present in-
vention also relates to a method of operating the gasifi-
cation apparatus.

[0002] In addition, the present invention relates to a
gasification and melt combustion apparatus for gasifying
combustible matter, e.g. waste matter or coal, in a fluid-
ized-bed furnace and for burning the product gas pro-
duced by gasification to perform melt combustion in a
melting furnace. The gasification and melt combustion
apparatus is arranged to prevent clogging of the incom-
bustible matter discharge opening. The presentinvention
also relates to a method of operating the gasification and
melt combustion apparatus.

BACKGROUND ART

[0003] Fig. 1is a vertical sectional view of an example
of conventional gasification apparatus, schematically
showing an essential part thereof. A fluidizing gas is sup-
plied into a fluidized-bed furnace 1 through a fluidizing
gas dispersing mechanism (fluidizing gas dispersing
plate) 2 disposed in the furnace bottom. The fluidizing
gas comprises a central fluidizing gas 3 supplied into the
furnace from the central portion of the furnace bottom as
an upward stream and a peripheral fluidizing gas 4 sup-
plied into the furnace from the peripheral portion of the
furnace bottom as an upward stream. The flow rate of
the peripheral fluidizing gas 4 is set higher than the flow
rate of the central fluidizing gas 3. The amount of air
supplied into the gasification furnace is set smaller than
the amount of air necessary for combustion of combus-
tible matter 5 to form a reducing atmosphere in the flu-
idized-bed furnace 1.

[0004] The mass velocity of the central fluidizing gas
3 is set lower than the mass fluidizing velocity of the pe-
ripheral fluidizing gas 4. Consequently, a descending flu-
idized bed 7 in which a fluidized medium (generally, sil-
iceous sand is used) settles and diffuses is formed in the
central portion of the fluidized-bed furnace 1. In addition,
an ascending fluidized bed 8 in which the fluidized me-
dium is actively fluidized is formed in the peripheral por-
tion of the fluidized-bed furnace 1. The fluidized medium
moves upward in the ascending fluidized bed 8 at the
furnace peripheral portion, as shown by the arrow A, and
moves downward in the descending fluidized bed 7.
Then, as shown by the arrow B, the fluidized medium

10

15

20

25

30

35

40

45

50

55

moves along the fluidizing gas dispersing plate 2 and
flows into the lower part of the ascending fluidized bed
8. Thus, a circulating flow of fluidized medium is formed,
which circulates through the ascending fluidized bed 8
and the descending fluidized bed 7 in the direction shown
by the arrows A and B.

[0005] Combustible matter 5 is supplied into the upper
part of the descending fluidized bed 7 from a combustible
matter supply opening 10. While moving downward
through the descending fluidized bed 7, together with the
fluidized medium, the combustible matter 5 is heated with
the heat of the fluidized medium, and a volatile compo-
nent in the combustible matter 5 is mainly gasified. Be-
cause the descending fluidized bed 7 contains arelatively
small amount of oxygen, the product gas consisting es-
sentially of the gasified volatile component does not burn,
but passes through the descending fluidized bed 7 as
shown by the arrow C. The product gas reaching a free
board 11 moves upward as shown by the arrow D. Then,
itis discharged as a product gas 12 from a gas outlet 13.
[0006] Matter that is not gasified in the descending flu-
idized bed 7, mainly char (fixed carbon) and tar, moves
from the lower part of the descending fluidized bed 7 to
the lower part of the ascending fluidized bed 8 in the
furnace peripheral portion, together with the fluidized me-
dium, as shown by the arrow B. The char, tar, etc. are
burned and partially oxidized by the peripheral fluidizing
gas 4 containing arelatively large amount of oxygen. The
ascending fluidized bed 8 forms an oxidizing zone for the
combustible matter 5. In the ascending fluidized bed 8,
the fluidized medium is heated to a high temperature by
combustion in the ascending fluidized bed 8. The fluid-
ized medium heated to a high temperature is turned over
by a deflector 6 as shown by the arrow A. Thus, the flu-
idized medium shifts to the descending fluidized bed 7
and serves as a heat source for gasification again. An
incombustible matter discharge passage 9 is disposed
below the ascending fluidized bed 8. Incombustible mat-
ter in the combustible matter, waste matter, coals, etc.,
is discharged from the incombustible matter discharge
passage 9, together with the fluidized medium.

[0007] Inthe gasification apparatus arranged as stated
above, the fluidized medium includes a large amount of
char differing from the conventional incinerator. Although
the incombustible matter is discharged from the furnace
together with the fluidized medium, when the excess air
ratio at the hearth of the fluidized-bed furnace 1 is ex-
tremely low, char is produced on the hearth. If the char
burns with the oxygen contained in the fluidizing gas to
produce a local high-temperature region, the fluidized
medium fuses to form clinker. In the incombustible matter
discharge passage 9 or near the entrance thereof, com-
bustible matter, e.g. char, contained in the fluidized me-
dium as discharged, may burn with the oxygen contained
in the fluidizing gas leaking from the ascending fluidized
bed 8 and flowing into the incombustible matter discharge
passage 9 and with the heat of the fluidized medium. The
heat of combustion may fuse the fluidized medium (gen-
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erally, siliceous sand) to form clinker. In the worst case,
the incombustible matter discharge passage 9 may be
clogged with the clinker.

[0008] EP-A-1058 051 relates to a fluidized-bed gas-
ification furnace which can rapidly discharge incombus-
tibles contained in a fuel, together with a fluidized medi-
um. The fluidized-bed gasification furnace utilizes a flu-
idized-bed reactor and comprises a discharge port pro-
vided in the vicinity of the floor in a fluidized bed for dis-
charging a fluidized medium and connected to afluidized
medium discharge chutes extending downwardly, and a
gas blow device provided below the chutes.

SUMMARY OF THE INVENTION

[0009] The present invention was made in view of the
above-described circumstances. An object of the present
invention is to provide a gasification apparatus free from
the formation of clinker in the incombustible matter dis-
charge passage of the furnace, which would otherwise
clog the incombustible matter discharge passage in the
worst case, and also provide a method of operating the
gasification apparatus.

[0010] To solve the above-described problem, the
present invention provides a fuidizided bed gasification
apparatus for gasifying combustible matter by casting it
into a fluidized bed, as set forth in claim 1.

[0011] The reason why clinker is formed in and near
the incombustible matter discharge passage in the gas-
ification apparatus having the above-described arrange-
ment is that combustible matter, e.g. char, together with
heat (i.e. the heat of the heated fluidized medium) and
oxygen (oxygen contained in the fluidizing gas leaking
from the fluidized bed), is present in this portion. There-
fore, a means for supplying steam or an inert gas is pro-
vided as stated above, and steam or an inert gas is sup-
plied into the incombustible matter discharge passage
therefrom. Consequently, the fluidizing gas leaking from
the fluidized bed is blocked from flowing into the incom-
bustible matter discharge passage. Accordingly, the en-
try of oxygen contained in the fluidizing gas is also
blocked. Thus, combustion of combustible matter, e.g.
char, is prevented. As a result, heating of the fluidized
medium by combustion is prevented, and hence the for-
mation of clinker is prevented.

[0012] The present invention also provides a method
of operating the fluidized bed gasification apparatus of
claim 1, as set forth in claim 2.

[0013] As has been stated above, steam or an inert
gas is supplied into the incombustible matter discharge
passage to block the flow of fluidizing gas leaking from
the fluidized bed. Accordingly, the oxygen contained in
the fluidizing gas is kept out to prevent combustion of
combustible matter, e.g. char, flowing into the incombus-
tible matter discharge opening. As a result, heating of
the fluidized medium by combustion is prevented, and
hence the formation of clinker is prevented.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1is avertical sectional view schematically show-
ing an essential part of a conventional gasification
apparatus.

Fig. 2isavertical sectional view schematically show-
ing an essential part of a gasification apparatus ac-
cording to the present invention.

Fig. 3 is a diagram for explaining the prevention of
clinker formation at an incombustible matter dis-
charge opening in the hearth of a gasification appa-
ratus according to the present invention.

Fig. 4is avertical sectional view schematically show-
ing an essential part of a gasification apparatus.
Fig. 5 is a diagram showing the arrangement of an
essential part of a gasification apparatus to describe
agasification apparatus operating method according
to the present invention.

Fig. 6 is a vertical sectional view schematically show-
ing an incombustible matter discharge part of a gas-
ification apparatus.

Fig. 7 is a diagram showing the way in which a flu-
idized medium is filled and also showing the way in
which a fluidizing gas leaks when an incombustible
matter discharge passage is disposed obliquely.
Fig. 8is avertical sectional view schematically show-
ing an incombustible matter discharge part of a gas-
ification apparatus according to the present inven-
tion.

Fig. 9is a vertical sectional view schematically show-
ing an essential part of another gasification appara-
tus 30 according to the present invention.

Fig. 10 is a vertical sectional view schematically
showing an essential part of another gasification ap-
paratus 40 according to the present invention.

[0015] 1: fluidized-bed furnace, 2: fluidizing gas dis-
persing mechanism (fluidizing gas dispersing plate), 3:
central fluidizing gas, 4: peripheral fluidizing gas, 5: com-
bustible matter, 6: deflector, 7: descending fluidized bed,
8: ascending fluidized bed, 9: incombustible matter dis-
charge passage, 10: combustible matter supply opening,
11: free board, 12: product gas, 13: gas outlet, 14: gas
or steam supply opening, 15: gas or steam, 16: oscillator,
17: vibrating part, 19: swing valve, 20: swing valve, 21:
vibrating sieve, 22: incombustible matter chute, 23 fluid-
ized medium chute, 24: thermometer, 25: water-cooled
chute, 26: incombustible matter discharger, 75: vertical
incombustible matter discharge chute, 76: incombustible
matter discharge chute, 85: vertical incombustible matter
discharge chute.

EMBODIMENTS OF THE INVENTION

[0016] Embodiments of the present invention will be
described below with reference to the drawings. Fig. 2 is
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a vertical sectional view schematically showing an es-
sential part of a gasification apparatus according to the
present invention. In Fig. 2, portions denoted the same
reference symbols as those in Fig. 1 are the same or
corresponding portions. The same shall apply in the other
drawings. The gasification apparatus has an incombus-
tible matter discharge passage 9 below an ascending
fluidized bed 8. The gasification apparatus is provided
with a gas supply opening 14 for supplying a gas or steam
into the incombustible matter discharge passage 9 so
that a gas can be supplied into or near the incombustible
matter discharge passage 9 from the gas supply opening
14,

[0017] Inthegasification apparatus arranged as stated
above, a gas is supplied into or near the incombustible
matter discharge passage 9 from the gas supply opening
14 during the operation of the apparatus, whereby a lo-
cally staying fluidized medium is stirred by both the mo-
tion of the fluidized medium discharged together with in-
combustible matter when the latter is discharged, and
the ascending action of the fluidized medium in the as-
cending fluidized bed 8. Thus, it is possible to prevent
the localized presence of combustible matter, e.g. char,
or heat, oxygen, or a combustible gas, and hence pos-
sible to prevent the formation of clinker. The reason for
this will be described later by using Fig. 3.

[0018] Inthegasification apparatus arranged as stated
above, steam is supplied into the incombustible matter
discharge passage 9 from the gas supply opening 14
during the operation of the apparatus, thereby blocking
the entry of oxygen contained in the ascending fluidized
bed 8, which would otherwise flow into the incombustible
matter discharge passage 9 in the form of being caught
in the fluidized medium discharged into an incombustible
matter discharge means, together with incombustible
matter. It is also possible to block the flow of fluidizing
gas supplied from the fluidizing gas dispersing mecha-
nism (dispersing plate) 2. Consequently, the amount of
oxygen contained in the fluidizing gas is reduced, or no
oxygen flows into the incombustible matter discharge
passage 9. Therefore, combustion of combustible mat-
ter, e.g. char, is suppressed or prevented. Thus, heating
of the fluidized medium by combustion is also prevented.
It has been confirmed that the formation of clinker is pre-
vented by the described scheme.

[0019] As shown in Fig. 2, a descending fluidized bed
7 in which a fluidized medium (generally, siliceous sand)
heated to a high temperature settles and diffuses is
formed in the central portion of the fluidized-bed furnace
1, and an ascending fluidized bed 8 in which the fluidized
medium is actively fluidized is formed in the peripheral
portion of the fluidized-bed furnace 1. In this state, com-
bustible matter 5, i.e. municipal waste, biomass waste,
shredder dust, waste tires, waste plastics, medical waste,
industrial waste, or coal, or mixture containing at least
one of these wastes is cast into the upper part of the
descending fluidized bed 7 from a combustible matter
supply opening 10 and gasified. In this operation, the
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fluidized medium frequently fuses in a diagonally shaded
area E in Fig. 3, i.e. in an area extending over from the
inside of the incombustible matter discharge passage 9
to the entrance thereof, to form clinker. This tendency
particularly strong when the combustible matter is waste
plastics, waste tires, shredder dust, coal or the like, which
is high in calories.

[0020] The reasons for the above are considered as
follows. Firstly, the amount of char is large. Secondly,
uneven movement of the fluidized medium, such as res-
idence or stagnation, occurs at or near the boundary be-
tween the descending fluidized bed 7 and the ascending
fluidized bed 8 in the incombustible matter discharge
part, where the movement of the fluidized medium is
slow. Consequently, aregion where char and oxygen are
abundant occurs. Accordingly, combustible matter, e.qg.
char, burns in this region with the heat of the fluidized
medium and with oxygen contained in the fluidizing gas
leaking from the ascending fluidized bed 8 and flowing
into the incombustible matter discharge passage 9. The
fluidized medium is heated by the heat of combustion. In
addition, because the fluidized medium in the incombus-
tible matter discharge passage 9 does not flow but simply
descends slowly (i.e. descends slowly while maintaining
the fluidized state), the heat of the heated fluidized me-
dium is not sufficiently diffused. As a result, a region
where the temperature becomes locally high occurs. In
such a region, the fluidized medium or other incombus-
tible matter fuses to form clinker.

[0021] Therefore, a gas supply opening 14 is provided
in the incombustible matter discharge passage 9, in the
opening of the incombustible matter discharge passage
9 near the fluidizing gas dispersing plate 2, and a gas or
steam 15 is supplied into the incombustible matter dis-
charge passage 9 from the gas supply opening 14, there-
by stirring the fluidized medium staying in the vicinity of
the incombustible matter discharge passage 9, and thus
preventing the localized presence of oxygen and com-
bustible matter, e.g. char, in the fluidized medium. Con-
sequently, there is no heating of the fluidized medium by
local combustion of combustible matter, and hence no
clinker is formed. On the other hand, the fluidizing gas is
prevented from flowing into the incombustible matter dis-
charge passage 9 from the ascending fluidized bed 8 or
the fluidizing gas dispersing plate 2. Consequently, the
amount of oxygen contained in the above-described local
region is reduced, or no oxygen is present in the local
region. Thus, combustion of combustible matter, e.g.
char, is prevented. Accordingly, there is no heating of the
fluidized medium by the combustion of combustible mat-
ter, and hence no clinker is formed.

[0022] In the invention, an inert gas or steam is sup-
plied into the incombustible matter discharge passage 9.
Further, when combustible matter, char, heat, or the like
is also locally, unevenly distributed in the descending flu-
idized bed 7, the above-mentioned inert gas may be used
as the fluidizing gas supplied to the descending fluidized
bed 7 among the fluidizing gas supplied through the flu-
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idizing gas dispersing plate 2 to enhance the fluidization
of the descending fluidized bed 7, thereby stirring the
fluidized medium in the descending fluidized bed 7 to
eliminate the foregoing localized presence.

[0023] Fig. 4 is a vertical sectional view schematically
showing an essential part of another gasification appa-
ratus, This gasification apparatus, which does not fall un-
der the scope of the claims, has an incombustible matter
discharge passage 9 below an ascending fluidized bed
8. A stirring machine comprising an oscillator 16 and a
vibrating part 17 is provided in the incombustible matter
discharge passage 9 or between the incombustible mat-
ter discharge passage 9 and the fluidized bed so that it
is possible to stir the fluidized medium moving from the
fluidized bed into the incombustible matter discharge
passage 9.

[0024] Inthe gasification apparatus arranged as stated
above, the vibrating part 17 is vibrated in the incombus-
tible matter discharge passage 9 or near the entrance
thereof by the oscillator 16 during the operation of the
apparatus, thereby stirring the fluidized medium dis-
charged into the incombustible matter discharge pas-
sage 9, together with incombustible matter. Thus, the
fluidized medium can be prevented from staying there.
Consequently, it is possible to prevent combustible mat-
ter, e.g. char, or heat or oxygen from being locally present
in the incombustible matter discharge passage 9 or near
the entrance thereof, and hence possible to prevent the
formation of clinker. The stirring machine is not neces-
sarily limited to the foregoing one. Any existing stirring
machine can be used.

[0025] Next, an example of the method of operating
the gasification apparatus arranged as stated above will
be described by using Fig. 5. In Fig. 25, a water-cooled
chute 25 is connected to the incombustible matter dis-
charge passage 9 in the fluidized-bed furnace 1 of the
gasification apparatus. Incombustible matter containing
a fluidized medium, which is discharged from the incom-
bustible matter discharge passage 9, is cooled in the wa-
ter-cooled chute 25. The incombustible matter drops into
an incombustible matter discharger 26. The incombusti-
ble matteris sent from the incombustible matter discharg-
er 26 to a vibrating sieve 21 through swing valves 19 and
20 intermittently in fixed quantities. The incombustible
matter is separated into the fluidized medium and incom-
bustible matter by the vibrating sieve 21. The incombus-
tible matter is discharged to the outside of the system
through an incombustible matter chute 22. The fluidized
medium is sent to an elevator (not shown) through a flu-
idized medium chute 23 and then supplied into the fluid-
ized-bed furnace 1 again to circulate.

[0026] First, to start the operation in a cold state where
the fluidized medium has not yet been heated, i.e. in the
case of cold start, a fluidizing gas is supplied from the
bottom of the hearth. While it is being fluidized, the flu-
idized medium is heated by a burner (not shown) until
the fluidized bed temperature reaches a predetermined
temperature. When the fluidized bed temperature has
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reached the predetermined temperature, the incombus-
tible matter discharger 26 and so forth are operated to
begin the circulation of the fluidized medium. When the
hearth temperature further rises to a predetermined tem-
perature, casting of combustible matter 5, e.g. municipal
refuse, into the fluidized bed is begun, and the fluidized
medium temperature is checked (measured) with a ther-
mometer 24 provided on the water-cooled chute 25.
[0027] When the fluidized medium temperature meas-
ured with the thermometer 24 has reached a predeter-
mined temperature (e.g. 400°C), stirring in the incombus-
tible matter discharge passage 9, or the supply of a gas
or steam, is begun.

[0028] To start the operation in a state where the flu-
idized medium is at a high temperature, i.e. in the case
of hot start, the circulation of the fluidized medium is be-
gunimmediately after the fluidization of the fluidized me-
dium has been begun by supplying a fluidizing gas from
the bottom of the hearth. After it has been confirmed that
the temperature of the water-cooled chute 25 measured
with the thermometer 24 is not lower than a predeter-
mined temperature, stirring of the fluidized medium near
the incombustible matter discharge passage 9 is per-
formed as described in connection with Fig. 2.

[0029] Steam or an inert gas is supplied into the in-
combustible matter discharge passage 9 from the gas or
steam supply opening 14 as described in connection with
Figs. 2 and 3. Then, casting of combustible matter 5 into
the gasification apparatus is begun.

[0030] When fluidization of the fluidized medium is be-
ing performed with the casting of the combustible matter
5 stopped, the supply of steam or the like, is continued
while the operation of the fluidized medium circulating
systemis continued. When the fluidization of the fluidized
medium is to be suspended by stopping the supply of the
fluidizing gas, the foregoing stirring is stopped a prede-
termined time (e.g. 5 minutes) after the fluidization has
been suspended.

[0031] Although the foregoing embodiment uses a flu-
idized-bed gasification apparatus having a descending
fluidized bed in the central portion and an ascending flu-
idized bed in the peripheral portion, it will be apparent
that the advantageous effects of the present invention
can be exhibited regardless of the form of the fluidized
bed, provided that the fluidized-bed gasification appara-
tus used has anincombustible matter discharge passage
in the fluidized bed.

[0032] When the fluidized medium is to be removed
with the casting of the combustible matter 5 stopped, the
supply of steam or the like is continued until the fluidized
medium has completely come out of the furnace. When
the temperature rises during the operation, the amount
of inert gas supplied is increased so that the temperature
of the thermometer 24 will not exceed a predetermined
temperature.

[0033] Inthe invention, steam or an inert gas, e.g. No,
is supplied into the incombustible matter discharge pas-
sage 9 to block the flow of fluidizing gas leaking from the
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ascending fluidized bed 8 and flowing into the incombus-
tible matter discharge passage 9.

[0034] Further, in the foregoing embodiment, the
presentinventionis applied to a fluidized-bed gasification
apparatus having a descending fluidized bed 7 in the
central portion and an ascending fluidized bed 8 in the
peripheral portion. However, it will be apparent that the
advantageous effects of the present invention can be ex-
hibited regardless of the type of fluidized bed, provided
that the fluidized-bed gasification apparatus used has an
incombustible matter discharge passage.

[0035] As has been stated above, a fluidized medium
(siliceous sand) is filled into the incombustible matter dis-
charge passage 9, and the fluidized medium gradually
moves downward to the incombustible matter discharg-
er. the fluidized medium filled in the incombustible matter
discharge passage 9 has the action of blocking the flow
of fluidizing gas leaking from the descending fluidized
bed 7 and the ascending fluidized bed 8, i.e. material
seal action. Fig. 6 is a diagram showing an example of
the arrangement of a gasification apparatus designed to
prevent the leakage of fluidizing gas by the material seal
action of the fluidized medium in the incombustible matter
discharge passage 9, thereby preventing the formation
of clinker in or near the incombustible matter discharge
passage 9. This example does not fall under the scope
of the claims.

[0036] AsshowninFig.6,averticalincombustible mat-
ter discharge chute 75 with a predetermined length L is
provided between the incombustible matter discharger
26 and the junction of the incombustible matter discharge
passage 9 communicating with the lower part of the as-
cending fluidized bed 8 in the fluidized-bed furnace 1 to
block the flow of fluidizing gas leaking from the descend-
ing fluidized bed 7 and the ascending fluidized bed 8 in
the fluidized-bed furnace 1 by the seal action (material
seal action) of the fluidized medium filled in the vertical
incombustible matter discharge chute 75.

[0037] In a case where the incombustible matter dis-
charge chute 76 connected to the incombustible matter
discharge passage 9 below the ascending fluidized bed
8 is sloped as shown in Fig. 7, the density of the fluidized
medium in the incombustible matter discharge chute 76
varies such that the fluidized medium is "sparse"” in the
upper part 76a and "dense" in the lower part 76b. Ac-
cordingly, the leak Q1 of fluidizing gas passing through
the upper part 76a, where the fluidized medium is
"sparse”, is larger than the leak Q2 of fluidizing gas pass-
ing through the lower part 76b (Q1>Q2). Therefore, the
seal action cannot sufficiently be exhibited. In contrast,
if the vertical incombustible matter discharge chute 75 is
provided to extend vertically to the lower end of the junc-
tion of the incombustible matter discharge passage 9 as
stated above, the density of the fluidized medium in the
vertical incombustible matter discharge chute 75 be-
comes uniform. Thus, a uniform seal action can be ob-
tained.

[0038] Theleak Q/A offluidizing gas per unitareawhen
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the vertical incombustible matter discharge chute 75 is
provided is expressed by

QO/A=f(p0, &, n, L)

where Q: the leak of fluidizing gas; A: the horizontal sec-
tional area of the vertical incombustible matter discharge
chute 75; p: the density; € : the voids; p : the viscosity of
the fluidizing gas; and L: the length of the vertical incom-
bustible matter discharge chute 75.

[0039] Accordingly, ifthe length L of the vertical incom-
bustible matter discharge chute 75 is set longer than a
predetermined length, the leak of fluidizing gas (i.e. the
amount of oxygen contained in the leaking fluidizing gas)
becomes less than the amount of oxygen necessary for
combustion of combustible matter, e.g. char, contained
in the fluidized medium. Thus, the combustion of such
combustible matter can be prevented.

[0040] In the foregoing example a vertical incombus-
tible matter discharge chute 75 with a predetermined
length L is additionally provided between the junction of
the incombustible matter discharge passage 9 and the
incombustible matter discharger 26. However, the ar-
rangement may be as shown in Fig. 8. That is, the in-
combustible matter discharge passage 9 communicating
with the lower part of the ascending fluidized bed 8 in the
fluidized-bed furnace 1 is extended vertically to provide
a vertical incombustible matter discharge chute 85, and
the lower end of the vertical incombustible matter dis-
charge chute 85 is communicated with the incombustible
matter discharger 26. In this case, the lower part of the
fluidized-bed furnace 1 can be constructed in a compact
form because the incombustible matter discharge pas-
sage 9 needs no sloped chute to join with the vertical
incombustible matter discharge chute.

[0041] Fig. 9is a vertical sectional view schematically
showing an essential part of another gasification appa-
ratus 30 according to the present invention. In Fig. 9,
portions denoted the same reference symbols as those
in Figs 1-5 are the same or corresponding portions. The
gasification apparatus 30 comprises a starter burner 31
at an upper part of a fluidized bed furnace 1, a pair of
barrier plate 32, 33, secondary air supply port 34 for sup-
ply a secondary air S. The apparatus 30 comprises an
incombustible matter discharge passage 9 below an as-
cending fluidized bed 8. The passage 9 has a gas open-
ing 14 through which an inert gas is supplied into the
passage 9 so as not to generate a clinker. Instead of the
inert gas, a water vapor can be used.

[0042] Fig. 10is avertical sectional view schematically
showing an essential part of another gasification appa-
ratus 40 according to the present invention. In Fig. 10,
portions denoted the same reference symbols as those
in Figs 1-5 are the same or corresponding portions. The
gasification apparatus 40 comprises a fluidized bed fur-
nace 1 having a fluidized gas dispersing plate 2 and a
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fluidized bed 58 above the plate 2. N, gas is supplied to
the fluidized bed 58. Produced gas 12 is introduced
through a passage 13 into a cottrell 45 and separated
into a gas discharged through a passage 46 and particles
such as char discharged through a passage 47. The flu-
idized bed furnace 1 has an incombustible matter dis-
charge passage 9 below the fluidized bed 58. The pas-
sage 9 has a gas opening 14 through which an inert gas
is supplied into the passage 9 so as not to generate a
clinker. Instead of the inert gas, a water vapor (steam)
can be used. The incombustible matter is sent through
the passage 9 into a magnetic separator 42 and sepa-
rated to metal components discharged through a pas-
sage 43 and residual matter. The residual matter is pul-
verized by a crusher 44 and supplied through a passage
48 into a melting furnace (not shown) together with par-
ticles discharged though the passage 47.

[0043] Figs. 2 and 3 show a circulating flow formed by
ascending and descending fluidized beds, however, it is
sufficient for carrying out the presentinvention that a gas-
ification (heat-dissolution) is performed by forming a cir-
culating flow fluidized medium regardless of direction of
the flow. For instance, in the fluidized-bed furnace in Fig.
2, the incombustible matter discharge passage 9 can be
changed to be at the center portion of the fluidized bed
furnace 1 and the directions of the arrows A and B in Fig.
2 can be changed to have opposite directions. The
present invention is applicable to the above mentioned
cases to prevent formation of clinker in the incombustible
matter discharge passage.

EFFECTS OF THE INVENTION

[0044] As has been stated above, the present inven-
tion provides the following advantageous effects. In the
present invention, the fluidized medium is stirred in or
near the incombustible matter discharge passageto elim-
inate the localized presence of char or oxygen, which
would otherwise cause local heating in the fluidized bed,
and to promote the diffusion of heat. Therefore, the for-
mation of clinker is prevented, and there is no likelihood
that the incombustible matter discharge passage may be
clogged. Thus, the passing performance of the incom-
bustible matter discharge passage in the gasification fur-
nace can be maintained favorably. Accordingly, a gasi-
fication and melt combustion apparatus having the gas-
ification furnace according to the present invention can
favorably maintain the operation of the gasification fur-
nace. Hence, the application of the present invention al-
lows the operation of the whole gasification and melt com-
bustion apparatus to be maintained even more favorably.
[0045] According to the present invention, steam or an
inert gas is supplied into the incombustible matter dis-
charge passage to block the flow of fluidizing gas leaking
from the fluidized bed and flowing into the incombustible
matter discharge opening. Accordingly, the amount of
oxygen is reduced, or no oxygen is present in the incom-
bustible matter discharge passage. This prevents the
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combustion of combustible matter, e.g. char, flowing into
the incombustible matter discharge passage. As aresult,
the formation of clinker due to heating of the fluidized
medium is prevented, and there is no likelihood that the
incombustible matter discharge passage may be
clogged. Thus, the passing performance of the incom-
bustible matter discharge passage in the gasification fur-
nace can be maintained favorably. Accordingly, a gasi-
fication and melt combustion apparatus having the gas-
ification furnace according to the present invention can
favorably maintain the operation of the gasification fur-
nace. Hence, the application of the present invention al-
lows the operation of the whole gasification and melt com-
bustion apparatus to be maintained even more favorably.
[0046] The incombustible matter discharge chute can
be disposed to extend vertically to the lower part of the
incombustible matter discharge passage. Therefore, the
fluidized medium is uniformly filled into the incombustible
matter discharge chute disposed vertically. Accordingly,
the seal action of the fluidized medium is exhibited even
more effectively. Thus, leakage of the fluidizing gas can
be satisfactorily blocked with a short incombustible mat-
ter discharge chute.

[0047] In the foregoing fluidized-bed furnace, a circu-
lating flow is formed by an ascending fluidized bed and
a descending fluidized bed. It should be noted, however,
that the fluidized-bed furnace in the present invention is
only required to attain slow gasification (pyrolysis) by a
circulating flow of fluidized medium formed therein.
Therefore, the position of the incombustible matter dis-
charge passage and the direction of the circulating flow
are not necessarily limited to those in the foregoing em-
bodiments, as a matter of course. That is, regarding the
position of the incombustible matter discharge passage,
the incombustible matter discharge passage 9 in the em-
bodiment shown in Fig. 2 may be located in the center
of the furnace, i.e. the central discharge type. The incom-
bustible matter discharge passage may also be of the
one-side discharge type in which only a half of the in-
combustible matter discharge passage shown in Fig. 2
(i.e. either of the left and right halves divided by a line of
mirror symmetry) is installed. The direction of the circu-
lating flow should preferably be considered in relation to
the discharge position (i.e. the capability of discharging
incombustible matter). However, the direction of the cir-
culating flow may be selected as desired, e.g. counter-
clockwise turning or clockwise turning. In such a case, it
is also possible to use the technical idea of the present
invention for ensuring the incombustible matter discharg-
ing capability required for the incombustible matter dis-
charge passage as in the case of the foregoing embod-
iments, as a matter of course.

Claims

1. A fluidized bed gasification apparatus for gasifying
combustible matter by casting it into a fluidized bed,
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said fluidized bed gasification apparatus being pro-
vided with an incombustible matter discharge pas-
sage (9),

which is characterized by being provided with
means for supplying steam or an inert gas from a
gas supply opening (14) into said incombustible mat-
ter discharge passage, said gas supply opening (14)
being provided in an opening of the incombustible
matter discharge passage (9) near a fluidizing gas
dispersing plate (2) of the fluidized bed, thereby pre-
venting the formation of clinkers in and near said
discharge passage (9).

A method of operating the fluidized bed gasification
apparatus of claim 1,

said method being characterized by supplying
steam or an inert gas from a gas supply opening (14)
into said incombustible matter discharge passage at
least during an operation of gasifying said combus-
tible matter.

Patentanspriche

1.

Eine Vergasungsvorrichtung mit fluidisiertem Bett
zur Vergasung von brennbarem Material durch Ein-
fuhren desselben in ein fluidisiertes Bett, wobei die
ein fluidisertes Bett aufweisende Vergasungsvor-
richtung mit einem Abgabedurchlass (9) fur nicht
brennbares Material ausgestattet ist und gekenn-
zeichnet ist dadurch, dass Mittel vorgesehen sind
zum Liefern von Dampf oder einem inerten Gas von
einer Gasversorgungsoéffnung (14) in den Abgabe-
durchlass fiir nicht brennbares Material, wobei die
Gasversorgungsoffnung (14) in einer Offnung des
Abgabedurchlasses (9) fur nicht brennbares Mate-
rial angeordnet ist, und zwar nahe einer Fluidisie-
rungsgasverteilungs- oder Dispersionsplatte (2) des
fluidisierten Bettes, wodurch die Bildung von Klinker
in und nahe des Abgabedurchlasses (9) verhindert
wird.

Verfahren zum Betrieb einer Vergasungsvorrichtung
mit fluidisiertem Bett nach Anspruch 1, wobei das
Verfahren gekennzeichnet ist, dadurch dass
Dampf oder ein inertes Gas von einer Gasversor-
gungsoffnung (14) in den Abgabedurchlass flr ein
nicht brennbares Material geliefert wird, und zwar
mindestens wahrend des Betriebs der Vergasung
des brennbaren Materials.

Revendications

Appareil de gazéification en lit fluidisé pour gazéifier
un matériau combustible en le faisant couler dans
un lit fluidisé, ledit appareil de gazéification en lit flui-
disé étant équipé d'un passage (9) de décharge de
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matériau incombustible, caractérisé en ce qu’ il est
pourvu de moyens pour acheminer de la vapeur
d’'eau ou un gaz inerte provenant d’'une ouverture
d’'alimentation en gaz (14) dans ledit passage de dé-
charge de matériau incombustible, ladite ouverture
d’alimentation en gaz (14) étant ménagée dans une
ouverture du passage (9) de décharge de matériau
incombustible prés d’'une plaque (2) de dispersion
de gaz fluidisant du lit fluidisé, empéchant de la sorte
la formation de scories al'intérieur et prés dudit pas-
sage de décharge (9).

Procédé d’exploitation de I'appareil de gazéification
enlitfluidisé delarevendication 1, ledit procédé étant
caractérisé par I'acheminement de vapeur d'eau
ou d'un gaz inerte provenant d’'une ouverture d'ali-
mentation en gaz (14) dans ledit passage de déchar-
ge de matériau incombustible au moins durant une
opération de gazéification dudit matériau combusti-
ble.
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Fig. 5
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