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(54) INFLAMMABLE WASTE COMBUSTION AND DISPOSAL DEVICE

(57) The invention provides a combustible waste
combustion treatment device, and belongs to the tech-
nical field of environmental protection equipment. Ac-
cording to the technical scheme adopted by the invention,
a combustible waste combustion treatment device com-
prises a pressure container provided with a filling port
and a matched oxygen supply system, wherein a com-
bustion system, a combusted substance absorption tank
and an absorption liquid supply system are provided in
a cavity of the pressure container; a discharge port is
provided at the bottom of the combusted substance ab-
sorption tank, and a circulating water cooling system is
further provided outside the cavity of the pressure con-
tainer. The combustible waste combustion treatment de-
vice has the beneficial effects that combustible wastes

such as waste phosphorus, phosphorus-containing
wastes and the like can be efficiently and quickly treated,
zero waste gas discharge treatment is realized, and the
treatment speed is controllable; the operation is in oper-
ation and easy to control, the substances to be treated
and the alkaline solution can be added on line and the
products are discharged on line, realizing a continuous
operation; the device has the advantages of small occu-
pied area, simple structure, easiness in operation and
control; and it realizes automatic control in a further im-
proved scheme, and has low cost and a high industrial
application value.
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Description

TECHNICAL FIELD

[0001] The invention relates to the technical field of
environmental protection equipment, in particular to a
combustible waste combustion treatment device.

BACKGROUND ART

[0002] In industrial production, it is inevitable to pro-
duce lots of combustible wastes, such as phosphorus,
arsenic, sulfur, carbon and so on. The generation of com-
bustible wastes has a great threat to safe production in
some production lines, and its treatment is a difficult mat-
ter. In the production of semiconductors, the treatment
of phosphorus and phosphorus-containing wastes has
always been a difficulty. Now the phosphorus and phos-
phorus-containing wastes are put in a combustion tower
for combustion treatment in the main treatment method.
Due to the generation of a large amount of smoke and
dust particles in a short time in the combustion process,
the adsorption and dust removal treatment is generally
followed after the combustion, and the smoke and dust
particles are passed through an activated carbon or spray
type offgas treatment system. At present, the treatment
method has the following disadvantages: firstly, the phos-
phorus-containing substances are intensely combusted
to generate a large amount of smoke and dust instanta-
neously, so that the activated carbon and the spraying
system are difficult to completely adsorb them in a short
time, and the treated offgas is difficult to reach the emis-
sion standard and pollutes the environment; secondly,
the combustion tower of the treatment equipment occu-
pies a large area and should be matched for treatment
with the discharge air and offgas treatment systems,
causing a high cost. There is therefore a need for more
efficient treatment devices.

SUMMARY OF THE INVENTION

[0003] In order to solve the technical problems that the
existing combustible waste treatment equipment has
high cost, large occupied space and heavy offgas pollu-
tion, the invention provides a combustible waste com-
bustion treatment device, which adopts the technical
scheme that combustion is controlled in a closed pres-
sure container and then the combusted products are col-
lected into an absorption tank so as to discharge a neutral
salt solution. The invention realizes efficient and rapid
treatment of combustible wastes, and has a simple equip-
ment structure, and it is easy to control and environment-
friendly.
[0004] According to the technical scheme adopted by
the invention, a combustible waste combustion treatment
device comprises a pressure container provided with a
filling port, and a matched oxygen supply system, where-
in a combustion system, a combusted substance absorp-

tion tank positioned on the bottom surface and an ab-
sorption liquid supply system are provided in a cavity of
the pressure container; a discharge port is provided at
the bottom of the combusted substance absorption tank,
and a circulating water cooling system is further provided
outside the cavity of the pressure container.
[0005] Further, the combustion system comprises a
crucible positioned by means of the support frame, and
a heating system by means of the periphery of the cru-
cible, wherein an air outlet of the oxygen supply system
is located above the crucible.
[0006] Further, the bottom of the crucible is provided
with a liquid leakage hole which is in communication with
the combusted substance absorption tank.
[0007] Further, the oxygen supply control system com-
prises an oxygen supply pipeline connected with an air
source, an air outlet of the oxygen supply pipeline ex-
tends into the cavity of the pressure container, and the
oxygen supply pipeline is provided with a pressure re-
ducing valve and a shut-off valve.
[0008] Further, the device is provided with an integrat-
ed control system, the support frame is provided with a
weight sensor, the combusted substance absorption tank
is provided with a matched liquid level detector and acid-
ity detector, the integrated control system collects signals
from the weight sensor, the liquid level detector and the
acidity detector and controls corresponding valve open-
ing for the filling port, the absorption liquid supply system
and the oxygen supply system so as to realize automatic
treatment.
[0009] Further, the device is also provided with a pres-
sure control system comprising a safety valve and a re-
lease valve.
[0010] Further, a movable gate is provided at one side
of the pressure container, and when the movable gate is
closed, the pressure container is sealed by a snap and
seal assembly. Further, the pressure container is made
from an acid and alkali corrosion-resistant material or the
inner surface thereof is coated with an acid and alkali
corrosion-resistant protective layer.
[0011] Further, the circulating water cooling system
comprises a circulating water inlet pipe, a water cooling
area provided around the cavity of the pressure contain-
er, and a circulating water return pipe which are sequen-
tially connected with a water source at a temperature of
≤ 40°C.
[0012] Further, the combustible wastes are phospho-
rus, phosphorus-containing wastes, arsenic, arsenic-
containing wastes, sulfur and/or sulfur-containing
wastes, and the combusted substance absorption tank
is filled with an alkaline solution.
[0013] According to the above technical scheme, it pro-
vides a combustible waste combustion treatment device
comprising a pressure container which is a main body
for treating combustible wastes, wherein the pressure
container is provided with a filling port and a matched
oxygen supply system; as a key design of the invention,
a circulating water cooling system is matched with the
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pressure container, a combustion system, a combusted
substance absorption tank and an absorption liquid sup-
ply system are provided in the cavity of the pressure con-
tainer, and the absorption liquid is contained in the com-
busted substance absorption tank and used for absorb-
ing the combusted substances; and the circulating water
cooling system is configured for removing the heat gen-
erated by the combustion reaction and reducing the tem-
perature for the pressure container. When in use, the
circulating water cooling system is started, and combus-
tible wastes enter the combustion system in the pressure
container from the filling port for combustion under the
cooperation of the oxygen supply system; smoke and
dust particles generated by combustion are sealed in the
pressure container, or subjected to gravity settling or in
combination with water vapor in the cavity of the pressure
container, and finally sink into the combusted substance
absorption tank; a discharge port is provided at the bot-
tom of the combusted substance absorption tank, and
the smoke and dust particles can be discharged through
the discharge port when the absorption effect of absorp-
tion liquid is insufficient, and the absorption liquid is then
replenished by the absorption liquid supply system.
[0014] The invention has the beneficial effects that the
combustible waste combustion treatment device provid-
ed by the invention can efficiently and quickly treat com-
bustible wastes such as waste phosphorus and phos-
phorus-containing wastes and realize discharge treat-
ment with zero waste gas; the treatment speed of the
wastes is controllable by the oxygen supply pressure;
the device is stable in operation and easy to control in
the treatment process, the substances to be treated and
the alkaline solution can be added on line and the gen-
erated salt solution is discharged on line, realizing a con-
tinuous operation; the device has the advantages of small
occupied area, simple structure, easiness in operation
and control; and it realizes automatic control in a further
improved scheme, and has low cost and a high industrial
application value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Fig. 1 is a structurally schematic view of a com-
bustible waste combustion treatment device according
to the present invention;
In the figure: 1, a pressure container, 1-1, a filling port,
1-2, a movable gate, 2, a circulating water cooling sys-
tem, 2-1, a circulating water inlet pipe, 2-2, a water cool-
ing area, 2-3, a circulating water return pipe, 3, a crucible,
3-1, a liquid leakage hole, 3-2, a support frame, 4, a heat-
ing system, 5, an oxygen supply pipeline, 5-1, an air out-
let, 5-2, a pressure reducing valve, 5-3, a shut-off valve,
6, a combusted substance absorption tank, 6-1, a dis-
charge port, 6-2, an absorption liquid supply system, 7,
a safety valve, 8 and a release valve.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Hereinafter, the structure and use method of a
combustible waste combustion treatment device provid-
ed by the present invention will be described in detail with
specific examples, but the scope of the present invention
is not limited in any way.

Example 1

[0017] The example provides a combustible waste
combustion treatment device; as shown in Fig. 1, the
treatment device includes a pressure container 1, where-
in the pressure container is provided with a filling port 1-1
and a matched oxygen supply system; the oxygen supply
system includes an oxygen supply pipeline 5 connected
with an oxygen source, the oxygen supply pipeline 5 is
provided with a pressure reducing valve 5-2 and a shut-
off valve 5-3, and the pressure reducing valve 5-2 is con-
figured for controlling and stabilizing the oxygen pressure
in the pressure container 1, so that the combustion rate
is controlled; and an air outlet 5-1 of the oxygen supply
pipeline 5 extends into the cavity of the pressure contain-
er 1. A combustion system is provided in the cavity of the
pressure container 1, and the combustion system in-
cludes a crucible 3 positioned by means of a support
frame 3-2 and a heating system 4 provided at the periph-
ery of the crucible 3; an air outlet 5-1 of an oxygen supply
pipeline 5 is located above the crucible 3; and the heating
system 4 is configured for heating the crucible 3, so that
combustible wastes in the crucible 3 can reach an ignition
point, and the combustion state is maintained under the
combustion supporting of oxygen. A combusted sub-
stance absorption tank 6 is provided below the crucible
3, absorption liquid is contained in the combusted sub-
stance absorption tank and used for absorbing combust-
ed substances, and a discharge port 6-1 is provided at
the bottom of the combusted substance absorption tank
6; when the absorption liquid absorbs the combusted
substances until the effectiveness thereof is insufficient,
the absorption liquid can be discharged through the dis-
charge port 6-1, and an absorption liquid supply system
is matched with the combusted substance absorption
tank 6 and configured for replenishing the absorption liq-
uid. In order to reduce the excessive heat generated by
the combustion reaction in the pressure container 1 and
decrease the temperature of the pressure container 1, a
circulating water cooling system is provided outside the
cavity of the pressure container 1 and includes a circu-
lating water inlet pipe 2-1, a water cooling area 2-2 pro-
vided around the cavity of the pressure container 1, and
a circulating water return pipe 2-3 which are sequentially
connected with a water source at a temperature of ≤
40°C.
[0018] In order to avoid that the combusted substances
or the liquid drops formed by the combusted substances
combined with the water vapor in the cavity of the pres-
sure container 1 settle into the crucible 3 to cover the
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wastes to be combusted, so that the treatment is inter-
rupted, the bottom of the crucible 3 is provided with a
liquid leakage hole 3-1 which is in communication with
the combusted substance absorption tank 6.
[0019] In order to prevent danger caused by accidental
excessive pressure in the pressure container 1, the de-
vice is further provided with a pressure control system
including a safety valve 7 and a release valve 8.
[0020] A movable gate 1-2 is provided at one side of
the pressure container 1, and when the movable gate
1-2 is closed, the pressure container 1 is sealed by a
snap and seal assembly, so that substances such as
particles generated after combustion will not overflow to
the environment to generate pollution, danger and the
like; besides, due to the arrangement of the movable gate
1-2, it facilitates the operation of cleaning the crucible 3
and the like.
[0021] A compression-resistant material and a thick-
ness are selected for the pressure container 1 according
to the treatment capacity and the material performance
parameters; and in order to ensure the use safety and
the service life of the treatment device, the pressure con-
tainer 1 is made of an acid and alkali resistant and cor-
rosion-resistant material or the inner surface thereof is
coated with a protective layer with acid and alkali resistant
and corrosion-resistant properties.
[0022] The treatment device is mainly used for treating
combustible wastes such as phosphorus, phosphorus-
containing wastes, arsenic, arsenic-containing wastes,
arsenic, arsenic-containing wastes, sulfur and/or sulfur-
containing wastes and the like, the combusted substanc-
es formed after the wastes are combusted settle into the
combusted substance absorption tank, or the combusted
substances and the water vapor in the pressure container
1 are combined to form liquid drops and settle into the
combusted substance absorption tank so as to realize
harmless collection treatment. The application method
of the treatment device is illustrated by taking waste phos-
phorus and phosphorus-containing wastes as examples.

(1) Filling: opening a movable gate 1-2 of a pressure
container 1 under a common atmospheric pressure
environment, opening a plate valve on a filling port
17, pouring phosphorus-containing wastes for com-
bustion treatment into a crucible 3 from the filling port
17, and closing the plate valve after the filling is com-
pleted;

(2) Liquid adding: opening a valve on an absorption
liquid supply system 6-2, injecting an alkaline solu-
tion such as ammonium hydroxide and limewater in-
to the combusted substance absorption tank 6, and
stopping injection after reaching a specified liquid
level;

(3) Pressurizing: closing the movable gate 1-2, open-
ing a shut-off valve 5-3 on an oxygen supply pipeline
5, adjusting the pressure reducing valve 5-2 to the

required pressure, generally requiring 0.1-0.5MPa,
and controlling the pressure to 0.1 MPa in the exam-
ple;

(4) Circulating water: opening a circulating water
cooling system;

(5) Combusting: starting a heating system 4, and
burning the phosphorus when the temperature in the
crucible 3 reaches the ignition point of the phospho-
rus;

(6) Adsorbing and settling: the product from phos-
phorus combustion is diffused in the pressure con-
tainer 1, but no emission exists; part of the combust-
ed substance particles settle to the combusted sub-
stance absorption tank 6 under the action of gravity;
and in addition, due to the fact that the temperature
in the pressure container 1 is high and the water
vapor pressure is high, part of the combusted sub-
stances can be combined with the water vapor to
form acid liquid drops and then also settle to the com-
busted substance absorption tank 6 for acid-base
neutralization with the absorption liquid in the com-
busted substance absorption tank 6 to form phos-
phate;

(7) Discharging: when the phosphorus-containing
wastes to be treated are treated completely or the
absorption effect of the absorption liquid is insuffi-
cient, the pressure of the pressure reducing valve
5-2 is adjusted to 0.1 MPa; after the pressure in the
pressure container 1 is stabilized, the discharge port
6-1 is opened to discharge the phosphate solution,
the absorption liquid is replenished by the absorption
liquid replenishing system 6-2, and the treatment is
finished.

[0023] The pressure maintaining process in the treat-
ment process is as follows: oxygen consumed by com-
bustion is continuously supplied by an oxygen supply
system under the accurate control of the pressure reduc-
ing valve so as to ensure the continuous combustion;
besides, since the pressure container 1 stays in a normal
pressure state before being closed, nitrogen in the air is
always in the container, and no nitrogen is consumed in
the combustion process, so that the atmosphere in the
pressure container 1 is safe;
[0024] The adding process of waste adding and alka-
line absorption liquid on line in the process of batch treat-
ment of phosphorus-containing wastes includes the fol-
lowing steps: the pressure of the pressure reducing valve
5-2 is to 0.1 MPa; after the pressure in the pressure con-
tainer 1 is stable, the release valve 8 is opened; then the
plate valve on the filling port 1-1 is opened, wastes are
added to the crucible 3 through the filling port 1-1, and
then the plate valve is closed, so that the wastes to be
treated are added on line; meanwhile, the absorption liq-
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uid can be added on line by opening a valve of the ab-
sorption liquid supply system 6-2;

Example 2

[0025] On the basis of the example 1, an integrated
control system is provided in the combustible waste com-
bustion treatment device of the example, a weight sensor
is provided on the support frame 3-2 of the crucible 3 to
weigh the wastes to be treated in the crucible 3; a
matched liquid level detector and an acidity detector are
provided in the combusted substance absorption tank 6,
and a signal acquisition end of the integrated control sys-
tem is respectively connected with the weight sensor, the
liquid level detector and the acidity detector; a signal out-
put end thereof is respectively connected with a plate
valve on the filling port 1-1 and a valve on the absorption
liquid supply system 6-2; when the weight of the crucible
3 is lower than a set low limit value, the integrated control
system controls the plate valve on the filling port 1-1 to
open the filling to a set range or a high limit value; when
the liquid level detector detects that the liquid level is too
low or the acidity detector detects that the pH value is
greater than a set value, the integrated control system
controls to open a valve on the absorption liquid supply
system 6-2 for replenishing the absorption liquid to a high
liquid level so as to ensure higher absorption efficiency.
[0026] The treatment device is further provided with a
pressure sensor for detecting the pressure in the cavity,
a signal acquisition end of the integrated control system
is connected with the pressure sensor, and a signal out-
put end thereof is respectively connected with a shut-off
valve 5-3 and a pressure reducing valve 5-2 on an oxygen
supply pipeline 5, so that the pressure container 1 is con-
trolled under a constant pressure.
[0027] According to the combustible waste combustion
treatment device, the characteristics that phosphorus, ar-
senic, sulfur and the like are easy to combust and prod-
ucts dissolve in water easily are utilized, so that the waste
phosphorus, the phosphorus-containing wastes and the
like are subjected to combustion reaction with oxygen at
a constant pressure and proportion in the pressure con-
tainer 1, and the products are further settled and ab-
sorbed until being safely and harmlessly discharged, re-
alizing the high-efficiency and zero-waste gas and dust
treatment, and greatly improving the safety. It realizes
the automatic control treatment, and can be applied for
industrial application easily.
[0028] Finally, it should be noted that the above exam-
ples are only intended to illustrate the technical solution
of the present invention and not to limit the same; al-
though the present invention has been described in detail
with reference to preferred examples, those skilled in the
art will appreciate that modifications may be made to the
specific embodiments of the invention or equivalents may
be substituted for some of the technical features, which
should all be included in the scope of the technical solu-
tion claimed by the present invention, without departing

from the spirit of the technical solution of the present in-
vention.

Claims

1. A combustible waste combustion treatment device
comprising a pressure container (1) provided with a
filling port (1-1) and a matched oxygen supply sys-
tem, characterized in that a combustion system, a
combusted substance absorption tank (6) positioned
on the bottom surface and an absorption liquid sup-
ply system (6-2) are provided in a cavity of the pres-
sure container (1); a discharge port (6-1) is provided
at the bottom of the combusted substance absorp-
tion tank (6), and a circulating water cooling system
is further provided outside the cavity of the pressure
container (1).

2. The treatment device according to claim 1, charac-
terized in that the combustion system comprises a
crucible (3) positioned by means of a support frame
(3-2), and a heating system (4) provided at the pe-
riphery of the crucible (3), wherein an air outlet (5-1)
of the oxygen supply system is located above the
crucible (3).

3. The treatment device according to claim 2, charac-
terized in that the bottom of the crucible (3) is pro-
vided with a liquid leakage hole (3-1) which is in com-
munication with the combusted substance absorp-
tion tank (6).

4. The treatment device according to claim 3, charac-
terized in that the device is provided with an inte-
grated control system, the support frame (3-2) is pro-
vided with a weight sensor, the combusted sub-
stance absorption tank (6) is provided with a
matched liquid level detector and acidity detector,
the integrated control system collects signals from
the weight sensor, the liquid level detector and the
acidity detector and controls corresponding valve
opening for the filling port (1-1), the absorption liquid
supply system (6-2) and the oxygen supply system
so as to realize automatic treatment.

5. The treatment device according to claim 1, charac-
terized in that the oxygen supply control system
comprises an oxygen supply pipeline (5) connected
with an air source, an air outlet (5-1) of the oxygen
supply pipeline (5) extends into the cavity of the pres-
sure container (1), and the oxygen supply pipeline
(5) is provided with a pressure reducing valve (5-2)
and a shut-off valve (5-3).

6. The treatment device according to claim 1, charac-
terized in that the device is further provided with a
pressure control system comprising a safety valve
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(7) and a release valve (8).

7. The treatment device according to claim 1, charac-
terized in that a movable gate (1-2) is provided at
one side of the pressure container (1), and when the
movable gate (1-2) is closed, the pressure container
(1) is sealed by a snap and seal assembly.

8. The treatment device according to claim 1 or 7, char-
acterized in that the pressure container (1) is made
from an acid and alkali corrosion-resistant material
or the inner surface thereof is coated with an acid
and alkali corrosion-resistant protective layer.

9. The treatment device according to claim 1, charac-
terized in that the circulating water cooling system
comprises a circulating water inlet pipe (2-1), a water
cooling area (2-2) provided around the cavity of the
pressure container (1), and a circulating water return
pipe (2-3) which are sequentially connected with a
water source at a temperature of ≤ 40°C.

10. The treatment device according to claim 1, charac-
terized in that the combustible wastes are phospho-
rus, phosphorus-containing wastes, arsenic, ar-
senic-containing wastes, sulfur and/or sulfur-con-
taining wastes, and the combusted substance ab-
sorption tank is filled with an alkaline solution.
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