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BIOMASS GASIFICATION AND WASTE INCINERATION INTEGRATED FURNACE.

@ Disclosed is a biomass gasification and waste incineration
integrated furnace, which relates to the technical field of
biomass gasification and waste incineration, and includes a
waste incineration furnace chamber and a biomass
gasification furnace chamber. A mutual contact region
exists between the waste incineration furnace chamber
and the biomass gasification furnace chamber, and heat
transfer can be realized between the waste incineration
furnace chamber and the biomass gasification furnace
chamber. Heat generated by the waste incineration
furnace chamber is used for conduction to the biomass Drawing 1
gasification furnace chamber, and excess heat generated
by the waste incineration can be supplied to the biomass
gasification furnace chamber for reactions therein, thereby
reducing the heat additionally used by the biomass
gasification furnace chamber and saving energy
consumption.
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BIOMASS GASIFICATION AND WASTE INCINERATION LU505795

INTEGRATED FURNACE
Technical Field

The present application relates to the technical field of biomass gasification
and waste incineration, and in particular to a biomass gasification and waste
incineration integrated furnace.

Background Technology

Biomass gasification technology 1s an environmentally friendly,
energy-saving and renewable technology, which transforms biomass materials such
as wood, straw and grass into combustible gas and solid by-products (biomass
carbon and the like) under a condition of high temperature, high pressure, no
oxygen or low oxygen. As an endothermic reaction, a biomass gasification process
can be divided into two following process routes according to different heating
modes.

1. Indirect heating. In this process route, heat demand for the gasification
reaction is fulfilled by providing high-temperature medium from outside, and
commonly used external heating media include gas, steam and hot water. In this
process, biomass and gasifying agent are heated in a reactor to realize the
gasification reaction. This method has higher thermal efficiency, can better control
temperature, and 1s thus favorable for control and optimization of the reaction.
Equipment loss that may be caused by combustion of fuel itself can be avoided by
this method. However, this process requires additional energy input, which results
in increased energy consumption and relative cost.

2. Self-heating gasification. This process route 1s to provide the heat required
for the gasification reaction by partially burning volatile components contained in
the biomass itself. In the self-heating gasification, the biomass is heated to a high
temperature and part of the volatile components undergo a combustion reaction,
generating combustion products and releasing heat to supply the heat required for

the gasification reaction. Since the required heat is provided by the partial
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combustion of the fuel itself, there is no need for additional energy input, whict/®0579

saves energy. This method is relatively simple, convenient to operate, and has low
requirements for equipment. However, this method may cause waste of heat, since
part of the heat may not be fully utilized during the combustion. Moreover, this
method has high quality requirements for fuel, and needs the fuel to generate
enough heat to support the reaction.

Waste incineration is a method to dispose municipal solid waste. By burning
the solid waste at high temperature, the waste is converted into heat energy, while
volume and negative impact of the waste can be reduced. However, the flue gas
produced in the process of the waste incineration contains many harmful
substances, including dioxins, heavy metals and other pollutants. Dioxin is highly
oncogenic, which can do serious harm to human body and environment. Heavy
metals such as mercury and plumbum are also toxic substances, which pose
potential risks to the ecosystem and human health. In order to reduce the impact of
these harmful substances on the environment and human health, appropriate
measures must be taken to deal with them.

Activated carbon absorption technology is a commonly used treatment
method. By injecting the activated carbon into the flue gas, emission of the
pollutants can be reduced by utilizing the adsorption capacity of the activated
carbon to the pollutants. The activated carbon has a structure of large pores and a
high specific surface area, which can adsorb harmful substances such as organic
substances, gaseous pollutants and heavy metals in the flue gas, thus reducing the
release of the harmful substances into atmosphere. However, this technology also
brings some problems. First of all, the activated carbon itself is an adsorbent which
1s continuously consumed based on the amount of the flue gas, thus increasing the
operating cost. Secondly, problems such as saturation and condensation of the
adsorbent may occur in the process of the activated carbon absorption, which may

affect the stability and operation effect of the process.
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In summary, the activated carbon absorption technology being used in tH&905795

waste incineration process aims to reduce the emission of dioxins, heavy metals
and other pollutants and protect the environment and human health. However, the
use of this technology also faces some challenges, and it 1s necessary to
comprehensively consider the operating cost, process stability and treatment effect
in order to achieve environmentally friendly waste incineration.

For those skilled in the art, how to solve the heat supply of the biomass
gasification process and save energy consumption is a technical problem that needs
to be solved at present.

Contents of Invention

A biomass gasification and waste incineration integrated furnace i1s provided
according to the present application, where heat generated by the waste
incineration 1s supplied to the biomass gasification process to save energy
consumption, and activated carbon generated by the biomass gasification process is
utilized to adsorb exhaust gas of the waste incineration. The specific solutions are
as follows.

A biomass gasification and waste incineration integrated furnace includes a
waste incineration furnace chamber and a biomass gasification furnace chamber,
where a mutual contact region exists between the waste incineration furnace
chamber and the biomass gasification furnace chamber, and heat generated in the
waste incineration furnace chamber is transferred to the biomass gasification
furnace chamber for enabling reaction inside the biomass gasification furnace
chamber.

In an embodiment, the biomass gasification and waste incineration integrated
furnace further includes a waste heat boiler superheater, a biomass carbon reaction
tower and a flue gas dust remover. The waste incineration furnace chamber is
provided with a waste feeding port for supplying waste materials. The biomass
gasification furnace chamber is provided with a biomass feeding port for supplying

biomass materials, a biomass gas outlet for discharging generated gas, a biomass
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carbon outlet for discharging generated activated carbon, and a steam inlet f&/905799

inputting steam. The waste heat boiler superheater is provided with a steam outlet
for discharging the steam, the biomass carbon reaction tower is provided with a
biomass carbon inlet for inputting the activated carbon, and the flue gas dust
remover 1s provided with a flue gas outlet for discharging the flue gas and an ash
discharging port for discharging ash. The biomass carbon outlet is connected with
the biomass carbon inlet for supplying the activated carbon to the biomass carbon
inlet through the biomass carbon outlet, and the steam outlet is connected with the
steam 1nlet for supplying the steam to the steam inlet through the steam outlet.

In an embodiment, the flue gas dust remover is provided with a circulating
ash outlet which is connected with the waste feeding port and configured for
supplying the ash to the waste feeding port for burnout treatment.

In an embodiment, a ratio of an amount of circulating ash of the circulating
ash outlet to an amount of discharged ash of the ash discharging port is
proportional to a burnout rate of ash; the ratio of the amount of circulating ash of
the circulating ash outlet to the amount of discharged ash of the ash discharging
port 1s proportional to an injection amount of the biomass carbon; and the ratio of
the amount of circulating ash to the amount of discharged ash of the ash
discharging port is controlled to be between 0.5 and 1.5 during operation.

In an embodiment, the waste incineration furnace chamber includes a waste
combustion chamber and a flue gas conveying chamber which are communicated
with each other, where the waste combustion chamber is configured for burning
the waste, and the flue gas conveying chamber is configured for guiding generated
flue gas; and the flue gas conveying chamber is in contact with the biomass
gasification furnace chamber and configured for conducting heat.

In an embodiment, the flue gas conveying chamber includes at least two
parallel passages arranged in parallel, and the parallel passages extend through the

biomass gasification furnace chamber.
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In an embodiment, the flue gas conveying chamber includes at least orfé’>0579%

temperature control passage, and the temperature control passage does not conduct
heat to the biomass gasification furnace chamber; a flow temperature control baffle
1s arranged 1n the parallel passages and/or the temperature control passage, and the
flow temperature control baffle is configured for regulating a flue gas flow ratio
between the parallel passages and the temperature control passage.

In an embodiment, a height of the waste incineration furnace chamber is less
than that of the biomass gasification furnace chamber, and the parallel passages
pass through the biomass gasification furnace chamber.

In an embodiment, the flue gas conveying chamber conveys the flue gas
horizontally, and the biomass gasification furnace chamber conveys the biomass
materials vertically. The biomass feeding port is arranged at a top portion of the
biomass gasification furnace chamber, and the biomass gas outlet is arranged at a
side of the top portion. The biomass carbon outlet is arranged at a bottom portion
of the biomass gasification furnace chamber, and the steam inlet 1s arranged at a
side of the bottom portion.

In an embodiment, the biomass gasification furnace chamber is a bubbling
fluidized bed gasification furnace chamber, which is configured to enable
single-time reaction of the biomass materials.

A biomass gasification and waste incineration integrated furnace provided
according to the present application includes a waste incineration furnace chamber
and a biomass gasification furnace chamber, where a mutual contact region exists
between the waste incineration furnace chamber and the biomass gasification
furnace chamber, and heat transfer can be realized between the waste incineration
furnace chamber and the biomass gasification furnace chamber. Heat generated by
the waste incineration furnace chamber is used for conduction to the biomass
gasification furnace chamber, and excess heat generated by the waste incineration

can be supplied to the biomass gasification furnace chamber for reactions therein,
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thereby reducing the heat additionally used by the biomass gasification furna
chamber and saving energy consumption.
Explanation on Drawings

For more clearly illustrating the technical solutions in the embodiments of the
present application or in the conventional technology, drawings referred to for
describing the embodiments or the conventional technology will be briefly
described hereinafter. Apparently, the drawings in the following description are
only several examples of the present application, and for those skilled in the art,
other drawings may be obtained based on these drawings without any creative
efforts.

FIG. 1 1s a schematic front view showing a structure of a biomass gasification
and waste incineration integrated furnace provided according to the present
application;

FIG. 2 i1s a schematic side view showing a cooperation of a flue gas
conveying chamber, a flow temperature control baffle and a biomass gasification
furnace chamber; and

FIG. 3 is a schematic top view showing a cooperation of a flue gas conveying
chamber, a flow temperature control baffle and a biomass gasification furnace
chamber.

Reference numerals in the drawings are listed as follows:

1 waste incineration furnace chamber, 11 waste feeding port, 1.1 waste
combustion chamber, 1.2 flue gas conveying chamber, 1.21 parallel passage, 1.22
temperature control passage, 2 flow temperature control baffle, 3 biomass
gasification furnace chamber, 31 biomass feeding port, 32 biomass gas outlet, 33
biomass carbon outlet, 34 steam inlet, 4 waste heat boiler superheater, 41 steam
outlet, 5 biomass carbon reaction tower, 51 biomass carbon inlet, 6 flue gas dust
remover, 61 flue gas outlet, 62 circulating ash outlet, 63 ash discharging port.

Specific Implementation Method

dEU505795



10

15

20

25

7

A core of the present application is to provide a biomass gasification and’20°79°

waste incineration integrated furnace. Heat generated by the waste incineration is
supplied to the biomass gasification process to save energy consumption, and
activated carbon generated by the biomass gasification process is utilized to adsorb
exhaust gas of the waste incineration.

In order to enable those skilled in the art to better understand technical
solutions of the present application, the biomass gasification and waste
incineration integrated furnace according to the present application is further
described in detail in conjunction with drawings and specific embodiments.

With reference to FIG. 1, a biomass gasification and waste incineration
integrated furnace is provided according to the present application, which includes
a waste incineration furnace chamber 1 and a biomass gasification furnace
chamber 3. The waste incineration furnace chamber 1 and the biomass gasification
furnace chamber 3 are provided with inner chambers respectively. The inside of
the waste incineration furnace chamber 1 is configured for waste incineration, and
the inside of the biomass gasification furnace chamber 3 is configured for biomass
gasification.

A mutual contact region exists between the waste incineration furnace
chamber 1 and the biomass gasification furnace chamber 3. A mutual contact part
of the waste incineration furnace chamber 1 and the biomass gasification furnace
chamber 3 1s not provided with a heat insulation layer and may be made of heat
conducting materials. The heat generated by the waste incineration furnace
chamber 1 is used for being conducted to the biomass gasification furnace chamber
3 for reactions therein.

The waste incineration reaction occurs inside the waste incineration furnace
chamber 1, and the heat generated by the waste incineration is directly transferred
to the biomass gasification furnace chamber 3 through heat conduction. The
gasification reaction of biomass materials occurs in the biomass gasification

furnace chamber 3, and gas (such as biomass gas, including but not limited to
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hydrogen gas and carbon monoxide) and biomass carbon (such as activated carbodt}®9%79°

are formed after the gasification reaction. The gasification reaction needs the heat
supplied from outside. The heat generated by the waste incineration furnace
chamber 1 is directly transferred to the biomass gasification furnace chamber 3,
which can be used for the gasification reaction inside the biomass gasification
furnace chamber 3.

According to the present application, the heat is supplied to the biomass
gasification furnace chamber 3 through the heat conduction between the waste
incineration furnace chamber 1 and the biomass gasification furnace chamber 3, so
that the additional heat used by the biomass gasification furnace chamber 3 can be
reduced, or the biomass gasification furnace chamber 3 does not need additional
heat from the outside at all. Therefore, the heat generated by the waste incineration
furnace chamber 1 can be effectively utilized, and energy consumption can be
saved.

On the basis of the above solution, the biomass gasification and waste
incineration integrated furnace according to the present application further includes
a waste heat boiler superheater 4, a biomass carbon reaction tower 5 and a flue gas
dust remover 6. The waste heat boiler superheater 4, the biomass carbon reaction
tower 5 and the flue gas dust remover 6 are sequentially arranged in a flow
direction of the flue gas. The waste heat boiler superheater 4 is arranged inside the
waste incineration furnace chamber 1. The waste incineration furnace chamber 1,
the biomass carbon reaction tower 5, and the flue gas dust remover 6 are
sequentially communicated for the flue gas to pass through.

The waste heat boiler superheater 4 is configured to generate steam. The
activated carbon is filled in the biomass carbon reaction tower 5, so as to capture
harmful substances such as heavy metals and dioxins in the flue gas when the flue
gas flows through the biomass carbon reaction tower 5. The flue gas in which the
harmful substances such as heavy metals and dioxins have been captured is

collected by the flue gas dust remover 6.
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The waste incineration furnace chamber 1 is provided with a waste feeding’>0°79°

port 11 for supplying waste materials, and the waste materials are inputted into the
waste incineration furnace chamber 1 through the waste feeding port 11. The
biomass gasification furnace chamber 3 is provided with a biomass feeding port 31
for supplying biomass materials, a biomass gas outlet 32 for discharging generated
gas, a biomass carbon outlet 33 for discharging generated activated carbon, and a
steam inlet 34 for inputting steam. The biomass materials enter the biomass
gasification furnace chamber 3 through the biomass feeding port 31, the gas
generated by the gasification reaction is discharged through the biomass gas outlet
32, and the biomass carbon generated by the gasification reaction is discharged
through the biomass carbon outlet 33. At the same time, the steam from outside
enters the biomass gasification furnace chamber 3 through the steam inlet 34, and
the steam serves as gasification medium for the gasification reaction in the biomass
gasification furnace chamber 3.

With reference to FIG. 1, the waste heat boiler superheater 4 1s provided with
a steam outlet 41 for discharging the steam, the biomass carbon reaction tower 5 1s
provided with a biomass carbon inlet 51 for inputting the activated carbon, and the
flue gas dust remover 6 is provided with a flue gas outlet 61 for discharging the
flue gas and an ash discharging port 63 for discharging ash. The biomass carbon
outlet 33 is connected with the biomass carbon inlet 51, and the activated carbon
generated by the gasification reaction in the biomass gasification furnace chamber
3 flows to the biomass carbon inlet 51 via the biomass carbon outlet 33 for
supplying the activated carbon to the biomass carbon reaction tower 5. The
activated carbon absorbs the flue gas inside the biomass carbon reaction tower 5 to
capture harmful substances such as heavy metals and dioxins in the flue gas.

It should be noted that the flue gas discharged from the flue gas outlet 61 may
directly flow to the next process or flow into the biomass gasification furnace
chamber 3 again, and the heat carried by the flue gas may re-enter the biomass

gasification furnace chamber 3, which facilitates the heating treatment of the
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gasification reaction. These specific implementations should be included in tH&/90579%

protection scope of the present application.

The steam outlet 41 of the waste heat boiler superheater 4 is connected with
the steam inlet 34, so that the steam generated by the waste heat boiler superheater
4 flows to the steam inlet 34 through the steam outlet 41, and the steam is supplied
to the biomass gasification furnace chamber 3 as the gasification medium for the
gasification reaction in the biomass gasification furnace chamber 3.

That is to say, the biomass gasification and waste incineration integrated
furnace according to the present application not only supplies heat to the biomass
gasification reaction through the waste incineration reaction, but also supplies
activated carbon to the waste incineration reaction through the biomass gasification
reaction and uses activated carbon to adsorb the flue gas, so that the activated
carbon additionally supplied from the outside is no more needed, or the amount of
the activated carbon additionally supplied from the outside is reduced.

With reference to FIG. 1, the flue gas dust remover 6 according to the present
application is provided with a circulating ash outlet 62 which 1s connected with the
waste feeding port 11 and configured for supplying ash to the waste feeding port
11 for burnout treatment. Part of the ash in the flue gas dust remover 6 is
discharged from the circulating ash outlet 62, and the part of the ash discharged
from the circulating ash outlet 62 returns to the waste feeding port 11 as circulating
ash for burning-out, so that the ash may be burned more completely.

A ratio of an amount of circulating ash of the circulating ash outlet 62 to an
amount of discharged ash of the ash discharging port 63 is proportional to a
burnout rate of ash. The ratio of the amount of circulating ash of the circulating ash
outlet 62 to the amount of discharged ash of the ash discharging port 63 is
proportional to an injection amount of the biomass carbon. The ratio of the amount
of circulating ash to the amount of discharged ash of the ash discharging port 63 is

controlled to be between 0.5 and 1.5 during operation.
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On the basis of any of the above technical solutions or any combinatior’®0279°

thereof, with reference to FIG. 1, the waste incineration furnace chamber 1
according to the present application includes a waste combustion chamber 1.1 and
a flue gas conveying chamber 1.2 which are communicated with each other. The
waste combustion chamber 1.1 is located at a lower position and the flue gas
conveying chamber 1.2 is located at a higher position. The waste materials fed
from the waste feeding port 11 enter the waste combustion chamber 1.1 for
accumulation and combustion, and the generated flue gas enters the flue gas
conveying chamber 1.2 and flows along the flue gas conveying chamber 1.2 which
1s configured for guiding the generated flue gas. Since the flue gas carries heat, the
flue gas conveying chamber 1.2 is in contact with the biomass gasification furnace
chamber 3 and conducts heat, so that the biomass gasification furnace chamber 3
maintains the gasification reaction temperature.

As shown in FIG. 2 and FIG. 3, the flue gas conveying chamber 1.2 includes
at least two parallel passages 1.21 arranged in parallel, and each of the parallel
passages 1.21 is a relatively separate passage for the flue gas to flow. The flue gas
generated by the combustion in the waste combustion chamber 1.1 flows to
different parallel passages 1.21, and each of the parallel passages 1.21 separately
guides the flue gas to flow. The parallel passages 1.21 are generally distributed in
parallel with each other, and the parallel passages 1.21 extend through the biomass
gasification furnace chamber 3. Since multiple parallel passages 1.21 are adopted,
a side wall of each of the parallel passages 1.21 is in contact with the biomass
gasification furnace chamber 3, so that heat conduction area can be increased, and
the heat can be conducted to the biomass gasification furnace chamber 3 more
evenly.

As shown in FIG. 2 and FIG. 3, the flue gas conveying chamber 1.2 includes
at least one temperature control passage 1.22 which is configured for the flue gas
to flow. The temperature control passage 1.22 is not in thermal contact with the

biomass gasification furnace chamber 3, and the temperature control passage 1.22



10

15

20

25

12

does not conduct heat to the biomass gasification furnace chamber 3. TH&/90579%

temperature control passage 1.22 and the parallel passages 1.21 are distributed in
parallel, and convey the flue gas separately.

A flow temperature control baffle 2 may be arranged in the parallel passages
1.21 and/or the temperature control passage 1.22, that 1s, the flow temperature
control baffle 2 may be arranged in the parallel passages 1.21 or the temperature
control passage 1.22 separately, or the flow temperature control baffle 2 may be
arranged in both the parallel passages 1.21 and the temperature control passage
1.22. The flow temperature control baffle 2 is configured to regulate a flue gas
flow ratio between the parallel passages 1.21 and the temperature control passage
1.22. Opening of the flow temperature control baffle 2 can be regulated, thus
changing the flue gas flow of the parallel passages 1.21 or the temperature control
passage 1.22. If the temperature of the biomass gasification furnace chamber 3
needs to be raised, the proportion of flue gas in the parallel passages 1.21 is
increased, and the proportion of the flue gas in the temperature control passage
1.22 1is decreased, so that more flue gas flows through the parallel passages 1.21,
allowing more heat being guided to the biomass gasification furnace chamber 3
and the temperature of the biomass gasification furnace chamber 3 being raised. If
the temperature of the biomass gasification furnace chamber 3 needs to be lowered,
the proportion of flue gas in the parallel passages 1.21 1s decreased, and the
proportion of the flue gas in the temperature control passage 1.22 is increased, so
that less flue gas flows through the parallel passages 1.21, allowing less heat being
guided to the biomass gasification furnace chamber 3 and the temperature of the
biomass gasification furnace chamber 3 being lowered.

As shown in FIG. 3, arrows indicate the flow direction of the flue gas. In the
structure shown in this figure, the flow temperature control baffle 2 is only
provided in the temperature control passage 1.22. The temperature of the biomass
gasification furnace chamber 3 1s controlled by the opening of the flow

temperature control baffle 2, and the opening of the flow temperature control baffle
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2 (that is, the included angle between the flow temperature control baffle 2 and tH°05795

horizontal line) ranges from 90 degrees to 180 degrees.

As shown in FIG. 1, a height of the waste incineration furnace chamber 1 1s
less than that of the biomass gasification furnace chamber 3, and the parallel
passages 1.21 pass through the biomass gasification furnace chamber 3. Biomass
materials in the biomass gasification furnace chamber 3 are distributed in a space
between the parallel passages 1.21, and the heat is conducted to the biomass
materials more evenly.

As shown in FIG. 1, the flue gas conveying chamber 1.2 conveys the flue gas
horizontally, and the biomass gasification furnace chamber 3 conveys the biomass
materials vertically. The biomass feeding port 31 is arranged at a top portion of the
biomass gasification furnace chamber 3, and the biomass gas outlet 32 1s arranged
at a side of the top portion. The biomass carbon outlet 33 is arranged at a bottom
portion of the biomass gasification furnace chamber 3, and the steam inlet 34 is
arranged at a side of the bottom portion. The biomass materials are supplied to the
biomass gasification furnace chamber 3 from the biomass feeding port 31 at the top
portion, the gas generated by the gasification reaction flows upward and is
discharged from the biomass gas outlet 32, and the activated carbon generated by
the gasification reaction is discharged from the biomass carbon outlet 33 at the
bottom portion.

The biomass gasification furnace chamber 3 is a bubbling fluidized bed
gasification furnace chamber, which 1s configured to enable single-time reaction of
the biomass materials. The biomass materials do not react circularly in the biomass
gasification furnace chamber 3, so that more activated carbon can be generated for
flue gas adsorption.

Compared with the conventional technology, the present application has the
following advantages.

1. Self-provided heat source for the biomass gasification. A conventional

technology for the biomass gasification generally needs energy from outside to
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provide heat source for the gasification process, which increases energy’/20%79°

consumption and operating costs. According to the present application, the hot flue
gas provided by the waste incineration exchanges heat with the bubbling fluidized
bed gasification furnace chamber, so that the self-sufficiency of the heat source
required for the biomass gasification is realized, and the problem of dependence on
external energy sources in the conventional system is solved.

2. Self-provided flue gas purification system with endogenous activated
carbon. In a process of flue gas purification in the waste incineration, a large
amount of activated carbon is always needed to capture and adsorb pollutants,
which leads to a large demand for the activated carbon, high replacement
frequency and increased operating costs. According to the present application, the
biomass carbon generated in the process of the biomass gasification 1s used as
activated carbon which 1s sprayed into the flue gas to capture the pollutants such as
heavy metals and dioxins, so that internal supply of the activated carbon required
for the flue gas purification in the waste incineration system is realized, and the
demand for the activated carbon from outside 1s reduced.

3. Improved fuel adaptability. The conventional technology has a poor
adaptability to the fuel, and can only deal with specific types of biomass, such as
wood or straw. The fuel category can be applied in the conventional technology is
quite limited, which limits its application scope. The present application integrates
two systems of biomass and industrial waste, which i1s not only suitable for the
gasification of natural biomass, but also suitable for the incineration of industrial
waste, thus solving the problem of limited fuel category in the conventional
technology. Besides, by-products produced by the biomass gasification can be used
for power generation or direct combustion, which enhances the fuel adaptability
and comprehensive energy utilization efficiency of the system.

4. Flexible control ability. The conventional biomass gasification process
requires high precision of temperature control. An over low temperature may result

in a slow reaction rate and incomplete product formation; while an over high
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temperature may result in product quality degradation and equipment damag
According to the present application, the flow rate of the heating medium is
accurately controlled through the flow temperature control baffle, so that the
gasification reaction temperature is accurately controlled. Besides, the efficiency
and stability of the gasification reaction is improved, the corrosion and wear of
gasification equipment 1s reduced, and the product quality and energy utilization
efficiency are increased.

5. Increased burn-out rate by circulating ash combustion. In the conventional
technology, the activated carbon injected in the waste incineration process directly
enters the flue gas dust remover after capturing dioxins and heavy metals, and its
own heat value 1s completely wasted. In the present application, part of the ash in
the flue gas dust remover is returned to the waste incineration furnace chamber as
circulating ash to achieve a purpose of improving combustion efficiency and
reducing the emission of harmful substances.

A specific embodiment 1s provided according to the present application.
Biomass materials in this embodiment involve rice husks, straws and forestry
waste, and their industrial analysis and elemental analysis are as follows.

Table 1 Industrial analysis and elemental analysis of raw materials

[tem Unit  [Rice husks [Forestry waste [Straws Industrial
waste
Total moisture %o 105 22.6 16.7 49.09
|Ash As-received Basis %o 9.71 16.27 12.02 27.97
\Volatile Matter As-received Basis %o 14.87 18.02 15.35 19.83
Fixed Carbon As-received Basis %o 58.19 46.66 51.09 B.11
Higher Heat Value As-received Basis [Ml/kg [37.27 31.07 34.98 39.33
Lower Heat Value As-received Basis [MlJ/kg 14.09 3.19 3.41 4.05
Total Sulfur Content %o 0.30 0.72 0.60 0.35
Carbon Content As-received Basis %o 32.94 24.36 28.90 55.62
Hydrogen Content As-received Basis %o 0.03 0.04 0.06 7.98
INitrogen Content As-received Basis % 14.76 11.89 13.49 1.70
Oxygen Content As-received Basis %o 13.68 10.71 12.40 34.39

E-_U505795
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Working condition 1: 100% rice husk is burnt in the biomass gasificatidit/0579°

furnace chamber 3. Under 100% load, consumption of the biomass material is
7.26t/h, flow rate of the biomass gas generated after gasification is 12,857 m3/h,

temperature of the biomass gas is 702.4° C, lower heat value of wet biomass gas

1s 3.349MJ/m3, gas production rate 1s 1.771m3/kg, and carbon production rate 1s
0.242kg/kg. The consumption of waste is 70t/day, and injection amount of the
biomass carbon is about 2.91kg/h.

Working condition 2: 50% rice husk plus 50% forestry waste is burnt in the
biomass gasification furnace chamber 3. Under 100% load, consumption of the
biomass material is 8.48t/h, flow rate of the biomass gas is 17,304 m3/h,

temperature of the biomass gas is 698.4° C, lower heat value of wet biomass gas

1s 3.128MJ/m3, gas production rate 1s 1.546m3/kg, and carbon production rate 1s
0.271kg/kg. The consumption of waste is 70t/day, and injection amount of the
biomass carbon is about 2.91kg/h.

Working condition 3: 100% straw 1s burnt in the biomass gasification furnace
chamber 3. Under 100% load, consumption of the biomass material is 8.54t/h, flow
rate of the biomass gas generated after gasification is 18,267 m3/h, temperature of

the biomass gas is 688.4° C, lower heat value of wet biomass gas is 2.926MJ/m3,

gas production rate is 1.685m3/kg, and carbon production rate is 0.312kg/kg. The
consumption of waste is 70t/day, and injection amount of the biomass carbon is
about 2. 91kg/h.

According to the above description of the disclosed embodiments, those
skilled in the art can implement or practice the present application. Many
modifications to these embodiments are apparent to those skilled in the art. The
general principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the present application. Therefore, the present
application should not be limited to the embodiments disclosed herein, but should
conform to the widest scope in accordance with the principles and the novel

features disclosed herein.
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Claims
I. A biomass gasification and waste incineration integrated furnace,
comprising a waste incineration furnace chamber (1) and a biomass gasification
furnace chamber (3); wherein
a mutual contact region exists between the waste incineration furnace
chamber (1) and the biomass gasification furnace chamber (3), and heat generated
in the waste incineration furnace chamber (1) 1s transferred to the biomass
gasification furnace chamber (3) for enabling reaction inside the biomass

gasification furnace chamber (3).

2. The biomass gasification and waste incineration integrated furnace
according to claim 1, further comprising a waste heat boiler superheater (4), a
biomass carbon reaction tower (5) and a flue gas dust remover (6); wherein

the waste incineration furnace chamber (1) is provided with a waste feeding
port (11) for supplying waste materials;

the biomass gasification furnace chamber (3) is provided with a biomass
feeding port (31) for supplying biomass materials, a biomass gas outlet (32) for
discharging generated gas, a biomass carbon outlet (33) for discharging generated
activated carbon, and a steam inlet (34) for inputting steam;

the waste heat boiler superheater (4) is provided with a steam outlet (41) for
discharging the steam;

the biomass carbon reaction tower (5) is provided with a biomass carbon inlet
(51) for inputting the activated carbon;

the flue gas dust remover (6) is provided with a flue gas outlet (61) for
discharging the flue gas and an ash discharging port (63) for discharging ash; and

the biomass carbon outlet (33) is connected with the biomass carbon inlet (51)
for supplying the activated carbon to the biomass carbon inlet (51) through the

biomass carbon outlet (33); and the steam outlet (41) 1s connected with the steam
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inlet (34) for supplying the steam to the steam inlet (34) through the steam outl
(41).

3. The biomass gasification and waste incineration integrated furnace
according to claim 2, wherein the flue gas dust remover (6) 1s provided with a
circulating ash outlet (62) which 1s connected with the waste feeding port (11) and
configured for supplying the ash to the waste feeding port (11) for burnout

treatment.

4. The biomass gasification and waste incineration integrated furnace
according to claim 3, wherein a ratio of an amount of circulating ash of the
circulating ash outlet (62) to an amount of discharged ash of the ash discharging
port (63) is proportional to a burnout rate of ash;

the ratio of the amount of circulating ash of the circulating ash outlet (62) to
the amount of discharged ash of the ash discharging port (63) is proportional to an
injection amount of the biomass carbon; and

the ratio of the amount of circulating ash to the amount of discharged ash of
the ash discharging port (63) 1s controlled to be between 0.5 and 1.5 during

operation.

5. The biomass gasification and waste incineration integrated furnace
according to any one of claims 1 to 4, wherein the waste incineration furnace
chamber (1) comprises a waste combustion chamber (1.1) and a flue gas conveying
chamber (1.2) which are communicated with each other, wherein the waste
combustion chamber (1.1) is configured for burning the waste, and the flue gas
conveying chamber (1.2) is configured for guiding generated flue gas; and

the flue gas conveying chamber (1.2) is in contact with the biomass

gasification furnace chamber (3) and configured for conducting heat.
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6. The biomass gasification and waste incineration integrated furnade/>0°79%

according to claim 5, wherein the flue gas conveying chamber (1.2) comprises at
least two parallel passages (1.21) arranged in parallel, and the parallel passages

(1.21) extend through the biomass gasification furnace chamber (3).

7. The biomass gasification and waste incineration integrated furnace
according to claim 6, wherein the flue gas conveying chamber (1.2) comprises at
least one temperature control passage (1.22), and the at least one temperature
control passage (1.22) does not conduct heat to the biomass gasification furnace
chamber (3); and

a flow temperature control baffle (2) is arranged in the parallel passages
(1.21)and/or the temperature control passage (1.22), and the flow temperature
control baffle (2) is configured for regulating a flue gas flow ratio between the

parallel passages (1.21) and the temperature control passage (1.22).

8. The biomass gasification and waste incineration integrated furnace
according to claim 6, wherein a height of the waste incineration furnace chamber
(1) 1s less than that of the biomass gasification furnace chamber (3), and the

parallel passages (1.21) pass through the biomass gasification furnace chamber (3).

9. The biomass gasification and waste incineration integrated furnace
according to claim 6, wherein the flue gas conveying chamber (1.2) conveys the
flue gas horizontally, and the biomass gasification furnace chamber (3) conveys
the biomass materials vertically; abd

the biomass feeding port (31) i1s arranged at a top portion of the biomass
gasification furnace chamber (3), and the biomass gas outlet (32) is arranged at a
side of the top portion; the biomass carbon outlet (33) 1s arranged at a bottom
portion of the biomass gasification furnace chamber (3), and the steam inlet (34) is

arranged at a side of the bottom portion.
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10. The biomass gasification and waste incineration integrated furnace
according to claim 6, wherein the biomass gasification furnace chamber (3) is a
bubbling fluidized bed gasification furnace chamber, which is configured to enable

5 single-time reaction of the biomass materials.
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Anspriiche

1. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung, dadurch
gekennzeichnet, dass er einen Abfallverbrennungsherd (1) wund einen
Biomassevergasungsherd (3) umfasst; Es besteht ein gegenseitiger Kontaktbereich
zwischen dem Abfallverbrennungsherd (1) und dem Biomassevergasungsherd (3), und
die von dem Abfallverbrennungsherd (1) erzeugte Warme wird verwendet, um zu dem
Biomassevergasungsherd (3) zu leiten, um den Biomassevergasungsherd (3) fiir eine
interne Reaktionsnutzung zu versorgen..

2. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung nach
Anspruch 1, dadurch gekennzeichnet, dass er ferner einen Abwirmekessel-Uberhitzer
(4), einen Biomasse-Kohlenstoff-Reaktionsturm (5) und einen Rauchgas-
Staubabscheider (6) umfasst; Der Abfallverbrennungsherd (1) ist mit einer
Abfallzufihrungsoffnung (11) zur Zufilhrung von Abfallmaterialien versehen; Der
Biomassevergasungsherd (3) ist mit einer Biomasse-Zufithrungsoéffnung (31) zum
Zufiihren von Biomasse-Materialien, einem Biomasse-Gasauslass (32) zum Abfiihren
des erzeugten Gases, einem Biomasse-Kohleauslass (33) zum Abfiithren der erzeugten
Aktivkohle und einem Dampfeinlass (34) zum Einleiten von Dampf versehen; Der
bwirmekessel-Uberhitzer (4) ist mit einem Dampfauslass (41) fiir die Abgabe von
Dampf versehen, Der Biomasse-Kohlenstoff-Reaktionsturm (5) ist mit einem
Biomasse-Kohleeinlass (51) fur die Zufuhr von Aktivkohle versehen; der Rauchgas-
Staubabscheider (6) ist mit einem Rauchgasauslass (61) fiir die Ableitung von Rauchgas
und einer Ascheauslassoffnung (63) fiir die Ableitung von Asche versehen; Der
Biomasse-Kohleauslass (33) ist mit einem Biomasse-Kohleeinlass (51) verbunden, um
dem Biomasse-Kohleeinlass (51) iiber den Biomasse-Kohleauslass (33) Aktivkohle
zuzufithren; der Dampfauslass (41) ist mit dem Dampfeinlass (34) verbunden, um dem
Dampfeinlass (34) tiber den Damptfauslass (41) Dampf zuzufiihren.

3. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung nach
Anspruch 2, dadurch gekennzeichnet, dass der Rauchgas-Staubabscheider (6) mit
einem Asche-Umlaufauslass (62) versehen ist, wobei der Asche-Umlaufauslass (62) mit
der Abfallzufithrungsoffnung (11) verbunden ist, wobei der Asche-Umlaufauslass (62)
verwendet wird, um der Abfallzufihrungsoffnung (11)  Staub  zur
Verbrennungsbehandlung zuzufiithren.

4. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung nach
Anspruch 3, dadurch gekennzeichnet, dass das Verhaltnis der Menge der zirkulierenden
Asche an dem Asche-Umlaufauslass (62) geteilt durch die Menge der aus der
Ascheaustragsoffnung (63) ausgetragenen Asche direkt proportional zur Ausbrandrate
der Asche ist; Das Verhiltnis der Menge der zirkulierenden Asche an dem Asche-
Umlaufauslass (62), dividiert durch die Menge der an der Ascheaustragsoffnung (63)
ausgetragenen Asche, ist direkt proportional zu der Menge des eingebrachten
Biomassekohlenstoffs; das Verhaltnis der Menge der zirkulierenden Asche, dividiert
durch die Menge der an der Ascheaustragsoffnung (63) ausgetragenen Asche, wird so
gesteuert, dass es wihrend des Betriebs im Bereich von 0,5-1,5 liegt.

5. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung nach
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einem der Anspriche 1 bis 4, dadurch gekennzeichnet, dass die
Abfallverbrennungsherd (1) eine miteinander verbundene Miillverbrennungskammer
(1.1)  und eine Rauchgasforderkammer (1.2) aufweist, wobei die
Millverbrennungskammer (1.1) zur Mullverbrennung und die Rauchgasforderkammer
(1.2) zur Fiuhrung des erzeugten Rauchgases dient; Die Rauchgasforderkammer (1.2)
steht mit der Biomassevergasungskammer (3) in Kontakt und leitet die Warme ab.

6. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung nach
Anspruch 5, dadurch gekennzeichnet, dass die Rauchgasforderkammer (1.2)
mindestens zwei nebeneinander angeordnete parallele Kanile (1.21) umfasst, wobei die
parallelen Kanile (1.21) in der Biomassevergasungsherd (3) eingestreut sind.

7. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung nach
Anspruch 6, dadurch gekennzeichnet, dass die Rauchgasforderkammer (1.2)
mindestens einen temperaturgesteuerten Kanal (1.22) umfasst, wobei der
temperaturgesteuerte Kanal (1.22) keine Wéarme an die Biomasse-Vergasungskammer
(3) leitet; Der parallele Kanal (1.21) und/oder der temperaturgesteuerte Kanal (1.22) ist
mit  einer  stromungsgesteuerten Umlenktir (2) versehen, wobei die
stromungsgesteuerte  Umlenktir (2) verwendet wird, um das Verhéltnis des
Rauchgasstroms zwischen dem parallelen Kanal (1.21) und dem temperaturgesteuerten
Kanal (1.22) zu regulieren.

8. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung nach
Anspruch 6, dadurch gekennzeichnet, dass die Hohe der Abfallverbrennungskammer
(1) geringer ist als die Hohe der Biomassevergasungsherd (3), und dass der parallele
Kanal (1.21) durch das Innere der Biomassevergasungsherd verléuft.

9. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung nach
Anspruch 6, dadurch gekennzeichnet, dass die Rauchgasférderkammer (1.2) das
Rauchgas in Querrichtung fordert und der Biomassevergasungsherd (3) das
Biomassematerial vertikal fordert; Die Biomassevergasungsherd (3) ist mit einer
Biomasse-Zufiihrungsoffnung (31) an der Oberseite, einem Biomasse-Gasauslass (32)
an der Seite der Oberseite, einem Biomasse-Kohleauslass (33) an der Unterseite und
einem Dampfeinlass (34) an der Seite der Unterseite versehen.

10. Ein integrierter Ofen zur Biomassevergasung und Abfallverbrennung nach
Anspruch 6, dadurch gekennzeichnet, dass der Biomassevergasungsherd (3) ein
sprudelnder Wirbelschicht-Vergasungsherd zur Durchfithrung einer einzigen Reaktion
von Biomassematerialien ist.
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Drawing 1
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Drawing 2
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1.2

Drawing 3
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