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(54) GASIFICATION AGENT MIXING AND PRE-COMBUSTION TECHNIQUE AND DEVICE

(67) A method and a device for mixing and pre-burn-
ing a gasification agent are provided in the present in-
vention. The device for mixing and pre-burning the gas-
ification agent includes a gasifier body comprising a fur-
nace chamber provided at an upper portion thereof, a
gas distribution plate provided in a middle portion thereof
and a gasification agent mixing chamber provided at a
lower portion thereof; a pulverized coal transport pipe
being in communication with a middle portion of the gas-
ification agent mixing chamber and configured to feed a
pulverized coal to the middle portion of the gasification
agent mixing chamber; a carbon-containing fly ash trans-
port pipe being in communication with the middle portion
of the gasification agent mixing chamber and configured
to feed a carbon-containing fly ash to the middle portion
of the gasification agent mixing chamber; and a gasifica-

tion agent transport pipe being in communication with a
bottom of the gasification agent mixing chamber and con-
figured to feed a gasification agent to the bottom of the
gasification agent mixing chamber. In comparison with
the prior art, the present invention can ensure burning,
pyrolysis and gasification of the coal within the circulating
fluidized bed gasifier completely by adding the high tem-
perature carbon-containing fly ash and the pulverized
coal during mixing of the gasification agent, pre-burning
the gasification agent, introducing mixture of the high
temperature coal gas, the carbon-containing fly ash and
the gasification agent to the furnace chamber of the cir-
culating fluidized bed gasifier via a gas distribution plate.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to the field of coal
gasification technologies, and particularly relates to a
method and a device for mixing and pre-burning a gasi-
fication agent, which can increase a temperature of the
gasification agent entering into a circulating fluidized bed
gasifier.

BACKGROUND

[0002] In order to obtain clean high temperature gas,
various gasification apparatuses for converting coal to
coal gas have been designed. The emergence of each
type of apparatus has enhanced development of coal-to-
gas technologies to a different extent. However, the ap-
paratuses also have their own insurmountable disadvan-
tages. For example, a fixed bed coal gas generator pro-
duces tar and other contaminants although it can fully
burn coal. A circulating fluidized bed coal gasification sys-
tem does not produce contaminants such as tar, but it
cannot fully burn coal and cannot be miniaturized. In ad-
dition, semicoke and carbon-containing fly ash that can-
not be fully burnt by the circulating fluidized bed coal gas-
ification system require an additional auxiliary burning
device, resulting in a low rate of single-pass coal to gas-
ification. A low pressure entrained flow bed coal gasifi-
cation system not only requires highly fine pulverized coal
and pure oxygen, but also has a high cost of operation.
To solve the disadvantages of the apparatuses men-
tioned above, skilled persons focusing on coal gasifica-
tion apparatus researches have designed a coal gasifi-
cation apparatus that adopts a combined gasification
process with a circulating fluidized bed and a pyrolysis
bed. However, itis crucial to ensure a temperature during
burning, pyrolysis and gasification in the circulating flu-
idized bed to realize design purposes of the apparatus.
A gasification agent entering into the circulating fluidized
bed is preheated in various ways in order to ensure the
temperature in the circulating fluidized bed, but the effect
can not meet the expected requirements. To this end a
method and a device that not only can pre-burn and heat
the gasification agent, but also can bring heat and high
temperature fly ash generated from the pre-burning to
the circulating fluidized bed and burn the carbon-contain-
ing fly ash completely, are desired to be designed to en-
sure a temperature during the combined gasification
process in the circulating fluidized bed and the pyrolysis
bed.

[0003] Therefore, there is a need for a new technical
solution to solve the above problems.

SUMMARY

[0004] The present invention provides a method and
a device for mixing and pre-burning a gasification agent
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which can ensure burning, pyrolysis and gasification of
the coal within the circulating fluidized bed gasifier com-
pletely by adding high temperature carbon-containing fly
ash and pulverized coal during mixing of the gasification
agent, pre-burning the gasification agent, introducing
mixture of the high temperature coal gas, the carbon-
containing fly ash and the gasification agent to the fur-
nace chamber of the circulating fluidized bed gasifier via
a gas distribution plate.

[0005] According to one aspect of the present inven-
tion, a method for mixing and pre-burning a gasification
agent is provided in the present invention. The method
comprises: feeding a gasification agent to a bottom of a
gasification agent mixing chamber, and fully mixing the
gasification agent at a lower portion of the gasification
agent mixing chamber; feeding a pulverized coal and a
coal-containing fly ash to a middle portion of the gasifi-
cation agent mixing chamber; pre-burning, pyrolyzing
and gasifying the pulverized coal, the coal-containing fly
ash and the gasification agent in the gasification agent
mixing chamber to generate a high temperature coal gas
and a high temperature fly ash; introducing the high tem-
perature coal gas, the high temperature fly ash and the
gasification agent to a furnace chamber of a circulating
fluidized bed gasifier via a gas distribution plate; and
burning, pyrolyzing and gasifying fully the high temper-
ature coal gas, the high temperature fly ash, the gasifi-
cation agent and a raw coal in the furnace chamber.
[0006] Further, the gasification agent fed to the bottom
of the gasification agent mixing chamber comprises a
high temperature air and a vapour.

[0007] Further, the gasification agent fed to the bottom
of the gasification agent mixing chamber further compris-
es an oxygen.

[0008] According to one aspect of the present inven-
tion, a device for mixing and pre-burning a gasification
agent is provided in the present invention. The device
comprises: a gasifier body, comprising a furnace cham-
ber provided at an upper portion thereof, a gas distribu-
tion plate provided in a middle portion thereof and a gas-
ification agent mixing chamber provided at a lower por-
tion thereof; a pulverized coal transport pipe being in
communication with a middle portion of the gasification
agent mixing chamber and configured to feed a pulver-
ized coal to the middle portion of the gasification agent
mixing chamber; a carbon-containing fly ash transport
pipe being in communication with the middle portion of
the gasification agent mixing chamber and configured to
feed a carbon-containing fly ash to the middle portion of
the gasification agent mixing chamber; and a gasification
agent transport pipe being in communication with a bot-
tom of the gasification agent mixing chamber and con-
figured to feed a gasification agent to the bottom of the
gasification agent mixing chamber.

[0009] Further, the gasification agent fed to the bottom
of the gasification agent mixing chamber comprises a
high temperature air and a vapour.

[0010] Further, the gasification agent transport pipe
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comprises a high temperature air transport pipe and a
vapour transport pipe.

[0011] Further, the gasification agent fed to the bottom
of the gasification agent mixing chamber further compris-
es an oxygen.

[0012] Further, the gasification agent transport pipe
comprises a high temperature air transport pipe, an ox-
ygen transport pipe and a vapour transport pipe.

[0013] Further, the device further comprises: a coal
transport pipe being in communication with the furnace
chamber in the middle of the gasifier body and configured
to feed a raw coal to the furnace chamber; and a gas-
material mixture transport pipe being in communication
with the furnace chamber at an upper portion of the gas-
ifier body.

[0014] In comparison with the prior art, the gasification
agent is pre-burnt and heated during feeding the gasifi-
cation agent to the circulating fluidized bed gasifier in the
present invention, thereby increasing a temperature of
the gasification agent on one hand, and introducing the
high temperature coal gas and the carbon-containing fly
ash generated from the pre-burning into the circulating
fluidized bed gasifier via the gas distribution plate by the
gasification agent flowing at a high speed on the other
hand, to ensure a sufficient temperature within the circu-
lating fluidized bed gasifier for burning, pyrolysis and gas-
ification. The presentinvention has the gasification agent
with a high temperature, can be widely used, and can
solve the problem of temperature rising of gasification
agents for the circulating fluidized beds with different gas
yields and the problem of full burning of the carbon-con-
taining fly ash.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] To illustrate the technical solutions of embodi-
ments of the present invention more clearly, a brief intro-
duction to the accompanying drawings required to de-
scribe the embodiments is given below. Obviously, the
accompanying drawings in the description below are
merely some embodiments of the present invention,
based on which other drawings may also be obtained by
a person of ordinary skill in the art without any inventive
efforts. In the drawings,

[0016] Figure 1 is a schematic structural diagram of a
device for mixing and pre-burning a gasification agent
according to one embodiment of the present invention.
[0017] In the Figure: 1 denotes a gasifier body; 2 de-
notes afurnace chamber; 3 denotes a coal transport pipe;
4 denotes a gas-material mixture transport pipe; 5 de-
notes a gas distribution plate; 6 denotes a gas pipe cap;
7 denotes a gasification agent mixing chamber; 8 de-
notes a pulverized coal transport pipe; 9 denotes a car-
bon-containing fly ash transport pipe; 10 denotes a gas-
ification agent transport pipe.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] To make the above object, features and advan-
tages of the present invention clearer and easier to un-
derstand, the present invention will be further illustrated
in detail below in connection with the accompanying
drawings and particular implementations.

[0019] "One embodiment" or "embodiment" herein
means a specific feature, structure or characteristic that
may be included in at least one implementation of the
present invention. "In one embodiment" throughout the
specification refers to neither the same embodiment, nor
a separate or optional embodiment contradictory to other
embodiments. Unless especially stated, terms indicating
a connection such as connected, linked and joined all
refer to a direct or indirect connection.

[0020] As shown in Figure 1, a device for mixing and
pre-burning a gasification agent according to the present
invention includes a gasifier body 1, a pulverized coal
transport pipe 8, a carbon-containing fly ash transport
pipe 9, agasification agent transport pipe 10, a coal trans-
port pipe 3 and a gas-material mixture transport pipe 4.
[0021] The gasifier body 1 includes a furnace chamber
2 provided at an upper portion thereof, a gas distribution
plate 5 provided in a middle portion thereof and a gasifi-
cation agent mixing chamber 7 provided at a lower portion
thereof. Both the pulverized coal transport pipe 8 and the
carbon-containing fly ash transport pipe 9 are in commu-
nication with a middle portion of the gasification agent
mixing chamber 7. The gasification agent transport pipe
10 is in communication with a bottom of the gasification
agent mixing chamber 7. The pulverized coal transport
pipe 8 feeds a pulverized coal to the middle portion of
the gasification agent mixing chamber 10. The carbon-
containing fly ash transport pipe 9 feeds a carbon-con-
taining fly ash to the middle portion of the gasification
agentmixing chamber 7. The gasification agenttransport
pipe 10 feeds a gasification agent to the bottom of the
gasification agent mixing chamber 7. The coal transport
pipe 3 is in communication with the furnace chamber 2
in the middle of the gasifier body 1. The coal transport
pipe 3 feeds a raw coal to the furnace chamber 2. The
gas-material mixture transport pipe 4 is in communication
with the furnace chamber 2 at an upper portion of the
gasifier body 1. The gas-material mixture transport pipe
4 outputs a gas-material mixture within the furnace cham-
ber 2.

[0022] In one embodiment, the gasification agent fed
to the bottom of the gasification agent mixing chamber 7
via the gasification agent transport pipe 10 includes a
high temperature air and a vapour, or the gasification
agent fed to the bottom of the gasification agent mixing
chamber 7 is a gas mixture of the high temperature air
and the vapour. Accordingly, the gasification agent trans-
port pipe 10 includes a high temperature air transport
pipe and a vapour transport pipe to respectively feed the
high temperature air and the vapour to the gasification
agent mixing chamber 10. The high temperature air and
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the vapour are fully mixed at the lower portion of the gas-
ification agent mixing chamber 10.

[0023] In another embodiment, the gasification agent
fed to the bottom of the gasification agent mixing chamber
7 via the gasification agent transport pipe 10 includes a
high temperature air, a vapour and an oxygen, or the
gasification agent fed to the bottom of the gasification
agent mixing chamber 7 is a gas mixture of the high tem-
perature air, the vapour and the oxygen. Accordingly, the
gasification agent transport pipe 10 includes a high tem-
perature air transport pipe, a vapour transport pipe and
an oxygen transport pipe to respectively transport the
high temperature air, the vapour and the oxygen to the
gasification agent mixing chamber 10. The high temper-
ature air, the vapour and the oxygen are fully mixed at
the lower portion of the gasification agent mixing cham-
ber 10.

[0024] A method for mixing and pre-burning the gasi-
fication agent according to the present invention is de-
scribed below with reference to the device for mixing and
pre-burning the gasification agent as shown in Figure 1.
[0025] The method for mixing and pre-burning the gas-
ification agent according to the present invention in-
cludes: feeding a gasification agent to the bottom of the
gasification agent mixing chamber 7, and fully mixing the
gasification agent at the lower portion of the gasification
agent mixing chamber; feeding a pulverized coal and a
coal-containing fly ash to the middle portion of the gasi-
fication agent mixing chamber 7; pre-burning, pyrolyzing
and gasifying the pulverized coal, the coal-containing fly
ash and the gasification agent at an upper portion of the
gasification agent mixing chamber 7 to generate a high
temperature coal gas and a high temperature fly ash;
introducing the high temperature coal gas, the high tem-
perature fly ash and the gasification agent to the furnace
chamber 2 of a circulating fluidized bed gasifier via the
gas distribution plate 5; and, burning, pyrolyzing and gas-
ifying fully the high temperature coal gas, the high tem-
perature fly ash and the raw coal in the furnace chamber
2. In one embodiment, the gasification agent fed to the
bottom of the gasification agent mixing chamber 2 is a
gas mixture of the high temperature air and the vapour.
In another embodiment, the gasification agentintroduced
to the bottom of the gasification agent mixing chamber
2is a gas mixture of the high temperature air, the oxygen
and the vapour.

[0026] In summary, in comparison with the prior art,
the gasification agent is pre-burnt and heated during
feeding the gasification agent to the circulating fluidized
bed gasifier in the present invention, thereby increasing
a temperature of the gasification agent on one hand, and
introducing the high temperature coal gas and the car-
bon-containing fly ash generated from the pre-burning
into the circulating fluidized bed gasifier via the gas dis-
tribution plate by the gasification agent flowing at a high
speed on the other hand, to ensure a sufficient temper-
ature within the circulating fluidized bed gasifier for burn-
ing, pyrolysis and gasification. The presentinvention has
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the gasification agent with a high temperature, can be
widely used, and can solve the problem of temperature
rising of gasification agents for the circulating fluidized
beds with different gas yields and the problem of full burn-
ing of the carbon-containing fly ash.

[0027] Inthe presentinvention, unless especially stat-
ed, terms indicating a connection such as "connected",
"joined", "linked", and "coupled" indicate a direct or indi-
rect connection.

[0028] It should be noted that any modification made
by a person skilled in the art to a specific implementation
of the present invention does not deportion from the
scope of the claims of the presentinvention. Accordingly,
the scope of the claims of the present invention is not
merely limited to the specificimplementations mentioned
above.

Claims

1. A method for mixing and pre-burning a gasification
agent, comprising:

feeding a gasification agent to a bottom of a gas-
ification agent mixing chamber, and fully mixing
the gasification agent at a lower portion of the
gasification agent mixing chamber;

feeding a pulverized coal and a coal-containing
fly ash to a middle portion of the gasification
agent mixing chamber;

pre-burning, pyrolyzing and gasifying the pulver-
ized coal, the coal-containing fly ash and the
gasification agent in the gasification agent mix-
ing chamberto generate a high temperature coal
gas and a high temperature fly ash;
introducing the high temperature coal gas, the
high temperature fly ash and the gasification
agent to a furnace chamber of a circulating flu-
idized bed gasifier via a gas distribution plate;
and

burning, pyrolyzing and gasifying fully the high
temperature coal gas, the high temperature fly
ash, the gasification agent and a raw coal in the
furnace chamber.

2. The method for mixing and pre-burning gasification
agent according to claim 1, characterized in that
the gasification agent fed to the bottom of the gasi-
fication agent mixing chamber comprises a high tem-
perature air and a vapour.

3. The method for mixing and pre-burning gasification
agent according to claim 2, characterized in that
the gasification agent fed to the bottom of the gasi-
fication agent mixing chamber further comprises an
oxygen.

4. A device for mixing and pre-burning a gasification
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agent, comprising:

a gasifier body, comprising a furnace chamber
provided at an upper portion thereof, a gas dis-
tribution plate provided in a middle portionthere- 5
of and a gasification agent mixing chamber pro-
vided at a lower portion thereof;

a pulverized coal transport pipe being in com-
munication with a middle portion of the gasifica-

tion agent mixing chamber and configured to 70
feed a pulverized coal to the middle portion of

the gasification agent mixing chamber;

a carbon-containing fly ash transport pipe being

in communication with the middle portion of the
gasification agent mixing chamber and config- 75
ured to feed a carbon-containing fly ash to the
middle portion of the gasification agent mixing
chamber; and

a gasification agent transport pipe being in com-
munication with a bottom of the gasification 20
agent mixing chamber and configured to feed a
gasification agent to the bottom of the gasifica-

tion agent mixing chamber.

The device for mixing and pre-burning gasification 25
agent according to claim 4, characterized in that

the gasification agent fed to the bottom of the gasi-
fication agent mixing chamber comprises a high tem-
perature air and a vapour.

30
The device for mixing and pre-burning gasification
agent according to claim 5, characterized in that
the gasification agent transport pipe comprises a
high temperature air transport pipe and a vapour
transport pipe. 35

The method for mixing and pre-burning gasification
agent according to claim 5, characterized in that

the gasification agent fed to the bottom of the gasi-
fication agent mixing chamber further comprises an 40
oxygen.

The method for mixing and pre-burning gasification
agent according to claim 7, characterized in that

the gasification agent transport pipe comprises a 45
high temperature air transport pipe, an oxygen trans-

port pipe and a vapour transport pipe.

The device for mixing and pre-burning gasification
agent according to claim 5, further comprising: 50

a coal transport pipe being in communication
with the furnace chamber in the middle of the
gasifier body and configured to feed a raw coal

to the furnace chamber; and 55
a gas-material mixture transport pipe being in
communication with the furnace chamber at an
upper portion of the gasifier body.
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