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Gasification burner 

 

Technical field 

The invention relates to the technical field of high temperature and high 

pressure gasification equipment for coal, in particular to a gasification burner. 

 

Background art  

At present, in the field of high-temperature and high-pressure coal gasification, 

coal gasification plants in the industrial application process generally have 

problems such as local overheating or even ablation of the heated side of 

gasification chambers or burners, low fuel conversion rate, etc. which seriously 

affect the safety, stability, economy of the operation of gasification plants; one 

of the main  reasons for the above problems is that due to small reaction 

space in the gasification chambers and short residence time of fuel particles 

and oxidants in the gasification chambers, the fuel particles and oxidants are 

not blended adequately or mixed uniformly in limited space and time, resulting 

in excessive local oxygen to coal ratio, thereby causing local overheating or 

even ablation of the heated side of gasification chambers or burners; part of 

fuels are not in full contact with oxidants, and therefore cannot effectively 

participate in the gasification reaction, resulting in low fuel conversion rate; in 

addition, in order to alleviate the local overheating of the heated side of 

gasification chambers or burners, the operators have to reduce the operation 

load of the gasification plants to adjust the flame shape, leading to reduction of 

the temperature and pressure of gasifier, hindering the progression of 

gasification reaction, thereby further reducing the conversion rate of fuels. 

 

In the existing coal gasification technologies, commonly used Texaco and GSP 

gasification burners are one-way fuel channels, resulting in a small contact 

area between the fuels and oxidants at the nozzles of the burners, and uniform 

and insufficient mixing between them, thereby easily leading to the 
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above-mentioned problems of overheating, ablation, and low fuel conversion 

rate. In addition, besides the means of reducing the amount of fuels and 

oxidants introduced into the burners, the burners lack other effective means for 

adjusting the flame shape. Also, four independent burners are arranged 

uniformly in a certain plane of the combustion chamber along the 

circumferential direction to form a counterflow tangential flame structure. 

Although this structure partially improves the blending degree of fuels and 

oxidants, it also has problems such as the burners being required to be 

mounted with high precision and the operation being complicated, and the 

means and methods by which the structure adjusts flame shape are very 

limited. 

 

Therefore, a gasification burner is needed to solve the above problems in the 

prior art. 

 

Summary of the invention  

The object of the present invention is to provide a gasification burner to solve 

the problems which are common in existing coal gasification plants, such as 

fuels and oxidants being not blended uniformly in limited reaction space and 

residence time, heated side local overheating or even ablation, low fuel 

conversion rate, seriously affecting the safety, stability, economy of the 

operation of gasification plants.  

 

In order to achieve the above object, the present invention provides a 

gasification burner comprising a main burner, and N-stage sub-burners 

arranged on the inner side of the main burner, where N is an integer greater 

than or equal to 1, the main burner and each stage of the sub-burners have 

independent fuel channels and oxidant channels, respectively; the main burner 

and each stage of the sub-burners are arranged in a coaxial sleeves from 

outside to inside; the inner diameter of the main burner is larger than the outer 

http://www.baidu.com/link?url=Ipw32tMzm1OWqEfDcoqYsVnedMogasudwSgBOHznnbkjbzYqEG-f2G3Y14ZGXTJceUkw4_pwMoc-Vg0jX3uI-4gfBCsVlSDgRJQws5DPThIg7vwx4EBgEdVJENGbQLLm
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diameter of the first stage of the sub-burners, and the inner diameter of each 

stage of the sub-burners is larger than the outer diameter of its next stage of 

the sub-burners. 

 

Optionally, the main burner comprises a main outer tube and a main inner tube 

which are coaxially arranged from outside to inside, the main outer tube and 

the main inner tube being connected by a main cover plate; an annular space 

between the inner wall of the main outer tube and the outer wall of the main 

inner tube constitutes a main fuel channel; an annular space between the inner 

wall of the main inner tube and the outer wall of the first stage of the 

sub-burners constitutes a main oxidant channel; a main fuel inlet is arranged 

on the main cover plate or on the side wall of the main outer tube; a main 

oxidant inlet is arranged on the side wall of the main inner tube. 

 

Optionally, the body of the main burner is provided with a main body mounting 

flange connected to the gasifier furnace body; the end portion of the main 

burner is provided with a main end portion mounting flange connected to the 

first stage of the sub-burners. 

 

Optionally, each stage of the sub-burners includes a sub-outer tube and a 

sub-inner tube which are coaxially arranged from outside to inside, 

respectively, the sub-outer tube and the sub-inner tube being connected by a 

sub-cover plate; an annular space between the inner wall of the sub-outer tube 

and the outer wall of the sub-inner tube constitutes a sub-fuel channel; an 

annular space between the inner wall of the sub-inner tube and the outer wall 

of its next stage of the sub-burners, or the inner space of the inner wall of the 

last stage of the sub-inner tubes, constitutes a sub-oxidant channel; a sub-fuel 

inlet is arranged on the sub-cover plate or on the side wall of the sub-outer 

tube; a sub-oxidant inlet is arranged on the side wall of the sub-inner tube. 
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Optionally, the body of the sub-burners is provided with a sub-body mounting 

flange connected to the main burner; the end portion of the sub-burners is 

provided with a sub-end portion mounting flange connected to its next stage of 

the sub-burners, or the end portion of the last stage of the sub-burners is 

provided with an external connection equipment (e.g. blind flange, ignition 

device and/or the flame monitoring device) and a sub-end portion mounting 

flange connected to the external connection equipment. In this way, the fully 

automatic ignition and flame monitoring control function of the gasification 

burner can be realized. 

 

Optionally, the main burner and each stage of the sub-burners are connected 

as a whole by respective mounting flanges. 

 

Optionally, the main outer tube, the main inner tube, the sub-outer tube and the 

sub-inner tube are all provided with coolant jackets, the coolant jackets are 

provided with a coolant inlet and a coolant outlet, respectively. In this way, the 

ablation resistance of the fireside surface of the head of the burner can be 

enhanced, and the service life of the burner can be prolonged.  

 

Optionally, the main fuel channel and the sub-fuel channel are provided with a 

fuel transfer tube, respectively. Preferably, one to six fuel transfer tubes can be 

arranged simultaneously in a single fuel channel.  

 

Optionally, the outlet of the fuel transfer tube is a swirl structure; Preferably, the 

fuel transfer tubes are evenly distributed tangentially or circumferentially, and 

individual fuel transfer tube is a horizontal tangential straight tube or a vertical 

spiral tube. 

 

Specifically, one to six fuel transfer tubes are arranged in each of the main fuel 

channel and the sub-fuel channels; the fuel transfer tubes are horizontal 
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tangential straight tubes, and the fuel transfer tubes are all arranged along the 

tangential direction of the main fuel channel and the sub-fuel channels, and a 

plurality of fuel transfer tubes are distributed evenly along the tangential 

direction of the main fuel channel and the sub-fuel channels; alternatively, the 

fuel transfer tubes are all vertical spiral tubes, and the fuel transfer tubes are 

arranged along the circumferential direction of the main fuel channel and the 

sub-fuel channels, and a plurality of fuel transfer tubes are distributed evenly 

along the circumference of the main fuel channel and the sub-fuel channels. 

 

In this way, the swirl structure can increase the tangential velocity of fuels, and 

promote the blending of fuels and oxidants. 

 

Optionally, gas swirling devices are arranged at the outlets of the main oxidant 

channel and the sub-oxidant channels, respectively. In this way, the tangential 

velocity of the oxidants can be increased, and the blending of the oxidants and 

the fuels can be promoted. 

 

Optionally, the spatial positions of the main fuel channel and the main oxidant 

channel are interchangeable, and the spatial positions of the sub-fuel channels 

and the sub-oxidant channels are interchangeable. Preferably, the main fuel 

channel and the sub-fuel channels, and the main oxidant channel and the 

sub-oxidant channels may be arranged alternately in sequence along the 

radial direction of the burner, for example, fuel-oxidant-fuel-oxidant... or 

oxidant-fuel-oxidant-fuel... from outside to inside. In this way, matched spatial 

arrangement of fuels and oxidants can be achieved according to the design 

requirements of the temperature field and stream field of the gasification 

chamber. In addition, the fuel sprayed from the fuel channel of a certain stage 

of burners can be in contact with both the oxidant sprayed from the oxidant 

channel of the same stage of the burners and the oxidant sprayed from the 

oxidant channel of the adjacent burners, further increasing the contact area of 
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fuels and the oxidants, ensuring sufficient and uniform mixing of fuels and 

oxidants, accelerating combustion reaction rate, and improving conversion 

rate of fuel and gasification performance. 

 

Optionally, the main burner and each stage of the sub-burners are 

independent of each other, not communicated from each other, and operated 

independently; alternatively, the main burner and each stage of the 

sub-burners are integrally operated in combination. In this way, the flexibility 

and economy of the operation of gasification plants can be enhanced, under 

the premise of ensuring the safety and stability of gasification plants, the 

operation load of gasification plants can be greatly flexibly adjusted by 

increasing and reducing the number of the sub-burners put into operation to 

meet different production requirements of project site. 

 

The process according to the present invention has following advantages: 

 

The gasification burner according to the present invention can solve the 

problems that are common in the existing coal gasification plants, e.g., fuels 

and oxidants being not blended uniformly in limited reaction space and 

residence time, heated side local overheating or even ablation, low fuel 

conversion rate, seriously affecting the safety, stability, economy of the 

operation of gasification plants.  

 

The main burner and N-stage of the sub-burners are arranged in a coaxial 

sleeves from outside to inside, and have independent fuel gas channels and 

oxidant channels which can be arranged in successively coaxial alternate 

combination, and the main burner and N-stage of sub-burners can be operated 

either individually or in combination. The gasification burner with the above 

combined characteristics can effectively increase the contact area of fuels and 

oxidants by increasing the number of fuel channels and oxidant channels in 
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the gasification burner in limited gasification chamber reaction space and 

residence time under the same total materials input, ensuring sufficient and 

uniform mixing of the fuels and the oxidants, accelerating the combustion 

reaction rate, and improving fuel conversion rate and gasification performance; 

secondly, by adjusting the load of the main burner and each stage of the 

sub-burners, i.e., by appropriately adjusting the ratio of the materials input 

between the main burner and each stage of the sub-burners, the combustion 

flame shape can be flexibly adjusted under the premise that the total materials 

input is constant, realizing the stream field and temperature field matched with 

the gasification chamber, and achieving the purpose of solving 

disadvantageous operation conditions such as local overheating of the 

gasification chamber without reducing the gasification load; finally, when the 

main burner and each stage of the sub-burners are operated jointly as a whole, 

by increasing or reducing the number of the sub-burners put into operation, the 

operation load of the gasification plant can be greatly adjusted to meet 

different production requirements of the project site. 

 

In addition, the arrangement of the water cooling jacket structure of the 

gasification burner can improve the ablation resistance of the fireside surface 

of the head of the burner, and prolong the service life of the burner. The 

arrangement of the swirl structure of the fuel supply line and oxidant supply 

line can increase the tangential velocity of fuels and oxidants, further enhance 

the blending uniformity of fuels and oxidants, and improve the reaction rate, 

fuel conversion rate and gasification performance of gasification plants in 

limited reaction space and residence time. 

 

Brief description of the drawings 

Fig. 1 is a schematic diagram of the structure of the gasification burner 

according to the present invention. 

Fig. 2 is a cross-sectional diagram of the structure of the gasification burner 
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according to the present invention. 

Fig. 3 is a partial enlarged view of a portion I of the gasification burner 

according to the present invention shown in Fig. 2; 

 

In the figures, 1 is a main burner, 2 is a sub-burner, 3 is a main outer tube, 4 is 

a main inner tube, 5 is a main cover plate, 6 is a main fuel channel, 7 is a main 

oxidant channel, 8 is a main fuel inlet , 9 is a main oxidant inlet, 10 is a main 

body mounting flange, 11 is a main end portion mounting flange, 12 is a 

sub-outer tube, 13 is a sub-inner tube, 14 is a sub-cover plant, 15 is a sub-fuel 

channel, 16 is a sub-oxidant channel, 17 is a sub-fuel inlet, 18 is a sub-oxidant 

inlet, 19 is a sub-body mounting flange, 20 is a sub-end portion mounting 

flange, 21 is a coolant jacket, 22 is a coolant inlet, 23 is a coolant outlet, 24 is a 

fuel transfer tube, 25 is a gas swirling device, 26 is a main fuel outlet, 27 is a 

main oxidant outlet, 28 is a sub-fuel outlet, and 29 is a sub-oxidant outlet. 

 

Embodiments  

The following examples are intended to illustrate the present invention, but are 

not intended to limit the scope of the present invention. 

 

Example 1 

A gasification burner, shown in FIG. 1 to FIG. 3, includes a main burner 1, 

N-stage sub-burners 2 arranged on the inner side of the main burner 1, N is an 

integer greater than or equal to 1, the main burner 1 and each stage of the 

sub-burners 2 have independent fuel channels and oxidant channels, 

respectively; the main burner 1 and each stage of the sub-burner 2 are 

arranged in a coaxial sleeves from outside to inside, the inner diameter of the 

main burner 1 is larger than the outer diameter of the first stage of the 

sub-burners 2, and the inner diameter of each stage of the sub-burners 2 is 

larger than the outer diameter of its next stage of the sub-burners 2.  
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It should be noted that FIG. 1 shows a combined gasification burner composed 

of a main burner 1 and a sub-burner 2, that is, the number N of sub-burners 2 

is 1. 

 

It can be seen that the gasification burner in this example, the fuel and the 

oxidant sprayed from the same, can effectively increase the contact area of the 

fuel and oxidant by increasing the number of fuel channels and oxidant 

channels in the gasification burner under the same gasification chamber 

reaction space and residence time under the same total materials input, 

thereby ensuring sufficient and uniform mixing of the fuel and the oxidant, 

accelerating the combustion reaction rate, and improving fuel conversion rate 

and gasification performance; under the premise that the total materials input 

is constant, by adjusting the loading of the main burner 1 and each stage of the 

sub-burners 2, i.e. by appropriately adjusting the ratio of the materials input 

between the main burner 1 and each stage of the sub-burners 2, the stream 

field and temperature field matched with the gasification chamber can be 

organized to flexibly adjust the shape of the combustion flame, thereby 

avoiding local overheating of the gasification chamber such as gasifier furnace 

without reducing gasification load.  

 

Example 2 

A gasification burner, which is similar to that in Example 1, except that the main 

burner 1 includes a main outer tube 3 and a main inner tube 4 which are 

coaxially arranged from outside to inside, the main outer tube 3 and the main 

inner tube 4 are connected by a main cover plate 5; the main outer tube 3 and 

the main inner tube 4 are stainless steel tubes or nickel-based alloy tubes 

having a certain thickness, and are capable of withstanding the pressure of the 

fuel or the oxidant in contact with the inner and outer tube walls thereof; the 

annular space between the inner wall of the main outer tube 3 and the outer 

wall of the main inner tube 4 constitutes a main fuel channel 6; the annular 
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space between the inner wall of the main inner tube 4 and the outer wall of the 

first stage sub-burner 2 constitutes a main oxidant channel 7; a main fuel inlet 

8 is arranged on the main cover plate 5 or the side wall of the main outer tube 

3; a main oxidant inlet 9 is arranged on the side wall of the main inner tube 4.  

 

Preferably, each stage of the sub-burners 2 includes a sub-outer tube 12 and a 

sub-inner tube 13 which are coaxially arranged from outside to inside, 

respectively, and the sub-outer tube 12 and the sub-inner tube 13 are 

connected by a sub-cover plate 14; the sub-outer tube 12 and the sub-inner 

tube 13 are stainless steel tubes or nickel-based alloy tubes having a certain 

thickness, and are capable of withstanding the pressure of the fuel or the 

oxidant in contact with the inner and outer tube walls thereof; the annular 

space between the inner wall of the sub-outer tube 12 and the outer wall of the 

sub-inner tube 13 constitutes the sub-fuel channel 15; the annular space 

between the inner wall of the sub-inner tube 13 and the outer wall of its next 

stage sub-burner 2 thereof, or the inner space of the inner wall of the 

last-stage sub-inner tube 13 constitutes the sub-oxidant channel 16; a sub- 

fuel inlet 17 is arranged on the sub-cover plate 14 or the side wall of the 

sub-outer tube 12; a sub-oxidant inlet 18 is arranged on the side wall of the 

sub-inner tube 13.  

 

Example 3 

A gasification burner, which is similar to that in Example 2, except that the body 

of the main burner 1 is provided with a main body mounting flange 10 

connected to the gasifier furnace body; the end portion of the main burner 1 is 

provided with a main end portion mounting flange 11 connected to the first 

stage of the sub-burners 2. 

 

Preferably, the body of the sub-burners is provided with a sub-body mounting 

flange 19 connected to the main burner 1; the end portion of the sub-burners 2 
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is provided with a sub-end portion mounting flange 20 connected to its next 

stage of the sub-burners 2, or the end portion of the last stage of the 

sub-burners 2 is provided with a sub-end portion mounting flange 20 

connected to an external connection equipment.  

 

It should be noted that the external connection equipment may be a blind 

flange, ignition device and/or the flame monitoring device, and so on. In this 

way, the fully automatic ignition and flame monitoring control function of the 

gasification burner can be realized. 

 

Preferably, the main burner 1 and each stage of the sub-burners 2 are 

integrally connected by respective mounting flanges. 

 

It should be noted that the main burner 1 and each stage of the sub-burners 2 

are arranged in a coaxial sleeves from outside to inside, and are independent 

of each other, and not communicated from each other. The main burner 1 and 

each stage of the sub-burners 2 can be either combined as a whole by 

mounting flange to operate jointly, or split into separate individuals to operate 

independently. When the main burner 1 and each stage of the sub-burners 2 

are operated jointly, the gasification load and the flame shape can be flexibly 

adjusted by increasing or decreasing the number of the sub-burners 2 put into 

operation. 

 

Example 4 

A gasification burner, which is similar to that in Example 3, except that the main 

outer tube 3, the main inner tube 4, the sub-outer tune 12 and the sub-inner 

tube 13 are all provided with a coolant jacket 21, the coolant jacket 21 is 

provided with a coolant inlet 22 and a coolant outlet 23, respectively. In this 

way, the ablation resistance of the fireside surface of the head of the burner 

(part I shown in Fig. 2 and Fig. 3) can be enhanced, and the service life of the 



 12 

burner can be prolonged.  

 

Preferably, the coolant jacket 21 is provided with a coolant, the coolant is a 

cooling medium. The coolant flows from a coolant inlet 22 into a coolant jacket 

21, and is discharged from the burner from a coolant outlet 23. 

 

Preferably, the cooling medium is water.  

 

Example 5 

A gasification burner, which is similar to that in Example 4, except that the main 

fuel channel 6 and the sub-fuel channel 15 are provided with a fuel transfer 

tube 24, respectively. The outlet of the fuel transfer tube is swirl structure. In 

this way, the swirl structure can increase the tangential velocity of fuels, and 

promote the blending of fuels and oxidants.  

 

Preferably, one to six fuel transfer tubes can be arranged in a single fuel 

channel, evenly distributed tangentially or circumferentially, and the single fuel 

transfer tube 24 is a horizontal tangential straight tube or a vertical spiral tube. 

 

Specifically, one to six fuel transfer tubes 24 are arranged in each of the main 

fuel channel 6 and the sub-fuel channels 15, respectively; the fuel transfer 

tubes 24 are horizontal tangential straight tubes, and the fuel transfer tubes 24 

are all arranged along the tangential direction of the main fuel channel 6 and 

the sub-fuel channels 15, and a plurality of fuel transfer tubes 24 are 

distributed evenly along the tangential direction of the main fuel channel 6 and 

the sub-fuel channels 15; alternatively, the fuel transfer tubes 24 are all vertical 

spiral tubes, and the fuel transfer tubes 24 are arranged along the 

circumferential direction of the main fuel channel 6 and the sub-fuel channels 

15, and a plurality of fuel transfer tubes 24 are distributed evenly along the 

circumference of the main fuel channel 6 and the sub-fuel channels 15. 
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Example 6 

A gasification burner, which is similar to that in Example 5, except that a gas 

swirling device 25 is arranged at the outlets of the main oxidant channel 7 and 

the sub-oxidant channels 16, respectively. In this way, the tangential velocity of 

oxidants can be increased, and the blending of oxidants and fuels can be 

promoted.  

 

Example 7 

A gasification burner, which is similar to that in Example 6, except that the 

spatial positions of the main fuel channel 6 and the main oxidant channel 7 are 

interchangeable, and the spatial positions of the sub-fuel channels 15 and the 

sub-oxidant channels 16 are interchangeable.  

 

It should be noted that the combined gasification burner having the main 

burner 1 and the N sub-burners 2 (N is an integer greater than or equal to 1) 

has 2N+1 arrangements along the radial direction of burner for each line 

medium thereof. For the combined gasification burner having the main burner 

1 and the N-stage sub-burners 2 (N is an integer greater than or equal to 1), 

there are N+1 groups of fuels and oxidants which flow rate can be adjusted 

independently. Each line fuels enter their respective fuel channels 6 and 15 

from fuel inlets 8, 17 on the main burner 1 and the each stage of the 

sub-burners 2, and are injected into gasification chambers from the outlets 26, 

28 of the fuel channels, and the speed range of fuels at the outlets 26, 28 is 

1~30 m/s; each line oxidants enter their respective oxidant channels 7 and 16 

from oxidant inlets 9 and 18 on the main burner 1 and each stage of the 

sub-burners 2, and are injected into gasification chambers from the outlets 27, 

29 of the oxidant channels, and the speed of the oxidant at the outlets 27, 29 is 

10~300 m/s. At the outlets of the burners, each line fuels sprayed are in full 

contact and mixed with adjacent oxidants, and a gasification reaction occurs to 
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generate a synthesis gas. The gasification pressure is 1~10 MPa, and the 

gasification temperature is 1200~1800oC. 

 

Preferably, the main fuel channel 6 can be arranged on the outer side or the 

inner side of the main oxidant channel 7, and the sub-fuel channel 15 can be 

arranged on the outer side or the inner side of the sub-oxidant channel 16.  

 

Preferably, when the main fuel channel and the sub-fuel channels, and the 

main oxidant channel and the sub-oxidant channels are arranged alternately 

along the radial direction of the burner from outside to inside, i.e., 

fuel-oxidant-fuel-oxidant... or oxidant-fuel-oxidant-fuel... from outside to inside, 

the fuel sprayed from the outlet of the fuel channel of a certain stage burner 

can be in contact with both the oxidant sprayed from the outlet of the oxidant 

channel of the same stage burner and the oxidant sprayed from the oxidant 

channel of the adjacent burner, thereby further increasing the contact area of 

fuels and oxidants.  

 

Example 8 

A gasification burner, which is similar to that in Example 7, except that the main 

fuel channel 6 and the sub-fuel channel 15 are provided with fuels, 

respectively.  

 

Preferably, the fuel is coal or coal slurry. 

 

Preferably, the fuel is a mixture of one or more of combustible solid particulate 

fuels, liquid fuels, and gaseous fuels.  

 

Example 9 

A gasification burner, which is similar to that in Example 8, except that the main 

oxidant channel 7 and the sub-oxidant channel 16 are provided with an oxidant, 
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respectively.  

 

Preferably, the oxidant is oxygen or air, or is obtained by mixing oxygen or air 

or a mixture thereof and water vapor or CO2 or a mixture thereof. 

 

In summary, for the gasification burner according to the present invention, 

there are two groups of fuels and oxidants which flow rates can be adjusted 

independently. The fuel for the main burner 1 enters the main fuel channel 6 

through the main fuel inlet 8, the fuel for the sub-burner 2 enters the sub-fuel 

channel 15 through the sub-fuel inlet 17, and the fuels are injected into the 

gasification chamber from their respective fuel channels outlets 26, 28, and the 

speed of the fuels at the outlets 26, 28 is 1~30 m/s; correspondingly, the 

oxidant for the main burner 1 enters the main oxidant channel 7 through the 

main oxidant inlet 9, the oxidant for the sub-burner 2 enters the sub-oxidant 

channel 16 through the sub-oxidant inlet 18, and the oxidants are injected into 

the gasification chamber from their respective oxidant channels outlets 27, 29, 

and the speed of the gasifying agent at the outlets 27, 29 is 10~300 m/s. At the 

gasification burner outlets 26, 27, 28, 29, the fuel for the main burner 1, the 

oxidant for the main burner 1, the fuel for the sub-burner 2, and oxidant for the 

sub-burner 2 are distributed in sequence from outside to inside. The above 

fuels of each channels are in full contact and mixed with the adjacent oxidants, 

and a gasification reaction occurs to generate a synthesis gas. The gasification 

pressure is 1~10 MPa, and the gasification temperature is 1200~1800oC. 

Under the same total materials input and the gasification chamber reaction 

space, the gasification burner according to the present invention effectively 

increases the contact area of fuels and oxidants by increasing the number of 

fuel channels and oxidant channels in the same gasification chammber 

reaction space as compared to a gasification burner having only a single 

channel of fuel, and the fuel sprayed from the sub-burner 2 is simultaneously 

contacted with the oxidants sprayed from the main burner 1 and the 
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sub-burner 2, further increasing their contact area, ensuring the fuels and the 

oxidants to be mixed fully and uniformly, accelerating the combustion reaction 

rate, and improving fuel conversion rate and gasification performance of the 

device. In addition, under the premise that the total materials input is constant, 

by adjusting the loading of the main burner 1 and each stage of the 

sub-burners 2, i.e. by appropriately adjusting the ratio of the materials input 

between the main burner 1 and each stage of the sub-burners 2, the stream 

field and temperature field matched with the gasification chamber can be 

organized to flexibly adjust the shape of the combustion flame, thereby 

achieving the purpose of solving disadvantageous conditions such as local 

overheating of the gasification chamber without reducing the gasification load. 

Furthermore, the spatial positions of the fuel channels and the oxidant 

channels of the main burner 1 and the sub-burner 2 are interchangeable, and 

the arrangement of each line media along the radial direction of the burner 

(from outside to inside) has the following four types: fuel-oxidant-fuel-oxidant, 

oxidant-fuel-fuel-oxidant, fuel-oxidant-oxidant-fuel, oxidant-fuel-oxidant-fuel. 

The gasification burner shown in FIG. 1 is composed only of the main burner 1 

and one sub-burner 2, and the gasification burner of the present invention can 

coaxially sleeve the second-stage sub-burner 2 on the inner side of the 

sub-burner 2, and coaxially sleeve the third-stage sub-burner 2 on the inner 

side of the second-stage burner 2 ...... until the number of the next stage 

sub-burner 2 in sleeves meets the application requirements by mounting 

sub-end portion mounting flange at the end portion of the sub-burner 2 during 

application. As the number of the sub-burners 2 in sleeves increases, the 

contact area of fuels and oxidants at the outlet of the burner is further 

increased under the condition that the total materials input is constant; on the 

other hand, when the main burner and each stage of the sub-burners are 

operated jointly as a whole, by increasing or reducing the number of the 

sub-burners put into operation, the operation load of the gasification plant can 

be greatly adjusted to meet different production requirements of project site. 
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The main burner 1 and any stage of the sub-burners 2 can also be separated 

from the combined gasification burner and operated independently as 

individuals. The fuel for the gasification burner is pulverized coal or coal slurry, 

and the oxidant is oxygen or air or a mixture thereof with water vapor, carbon 

dioxide or the like. Such combined gasification burner can also use other 

combustible solid particulate, liquid, gaseous combustible materials as fuels. 

 

It should be noted that the gasification burner according to the present 

invention mainly undergoes the above-mentioned improvements, and other 

functions, components and structures which are not mentioned may adopt 

components and structures capable of realizing corresponding functions in the 

prior art to implement when needed.  

 

Although the present invention has been illustrated in detail with general 

description and the embodiments of the present invention, it will be obvious to 

those skilled in the art that modifications or improvements can be made thereto 

based on the present invention. Therefore, such modifications or 

improvements made without departing from the spirit of the invention are 

intended to be within the scope of the invention. 
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Claims  

1. A gasification burner comprising a main burner, characterized in that 

N-stage sub-burners are arranged on the inner side of the main burner, where 

N is an integer greater than or equal to 1, and the main burner and each stage 

of the sub-burners have independent fuel channels and oxidant channels 

respectively; the main burner and each stage of the sub-burners are arranged 

in a coaxial sleeves from outside to inside; the inner diameter of the main 

burner is larger than the outer diameter of the first stage of the sub-burners, 

and the inner diameter of each stage of the sub-burners is larger than the outer 

diameter of its next stage of the sub-burners. 

 

2. The gasification burner according to claim 1, characterized in that the main 

burner includes a main outer tube and a main inner tube which are arranged 

coaxially from outside to inside, the main outer tube and the main inner tube 

are connected by a main cover plate; an annular space between the inner wall 

of the main outer tube and the outer wall of the main inner tube constitutes a 

main fuel channel; an annular space between the inner wall of the main inner 

tube and the outer wall of the first stage of the sub-burners constitutes a main 

oxidant channel; a main fuel inlet is arranged on the main cover plate or on the 

side wall of the main outer tube; and a main oxidant inlet is arranged on the 

side wall of the main inner tube. 

 

3. The gasification burner according to claim 2, characterized in that the body 

of the main burner is provided with a main body mounting flange connected to 

a gasifier furnace body; the end portion of the main burner is provided with a 

main end portion mounting flange connected to the first stage of the 

sub-burners. 

 

4. The gasification burner according to claim 1, characterized in that each 

stage of the sub-burners includes a sub-outer tube and a sub-inner tube  
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respectively which are coaxially arranged from outside to inside, the sub-outer 

tube and the sub-inner tube being connected by a sub-cover plate; an annular 

space between the inner wall of the sub-outer tube and the outer wall of the 

sub-inner tube constitutes a sub-fuel channel; an annular space between the 

inner wall of the sub-inner tube and the outer wall of its next stage of the 

sub-burners, or the inner space of the inner wall of the last stage of the 

sub-inner tubes, constitutes a sub-oxidant channel; a sub-fuel inlet is arranged 

on the sub-cover plate or on the side wall of the sub-outer tube; a sub-oxidant 

inlet is arranged on the side wall of the sub-inner tube. 

 

5. The gasification burner according to claim 4, characterized in that the body 

of the sub-burners is provided with a sub-body mounting flange connected to 

the main burner; the end portion of the sub-burners is provided with a sub-end 

portion mounting flange connected to its next stage of the sub-burners, or the 

end portion of the last stage of the sub-burners is provided with an external 

connection equipment (e.g. blind flange, ignition device and/or the flame 

monitoring device) and a sub-end portion mounting flange connected to the 

external connection equipment.  

 

6. The gasification burner according to claim 5, characterized in that the main 

burner and each stage of the sub-burners are connected as a whole by 

respective mounting flanges. 

 

7. The gasification burner according to any one of claims 1-6, characterized in 

that the main outer tube, the main inner tube, the sub-outer tube and the 

sub-inner tube are all provided with a coolant jacket, and the coolant jacket is 

provided with a coolant inlet and a coolant outlet, respectively.  

 

8. The gasification burner according to any one of claims 1-6, characterized in 

that a fuel transfer tube is arranged in the main fuel channel and the sub-fuel 
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channel, respectively; preferably, one to six fuel transfer tubes can be 

arranged in a single fuel channel.  

 

9. The gasification burner according to claim 8, characterized in that the outlet 

of the fuel transfer tube is a swirl structure; preferably, the fuel transfer tube is 

evenly distributed tangentially or circumferentially, and a single fuel transfer 

tube is a horizontal tangential straight tube or a vertical spiral tube. 

 

10. The gasification burner according to any one of claims 1-6, characterized 

in that a gas swirling device is arranged at the outlets of the main oxidant 

channel and the sub-oxidant channels. 

 

11. The gasification burner according to any one of claims 1-6, characterized 

in that the spatial positions of the main fuel channel and the main oxidant 

channel are interchangeable, and the spatial positions of the sub-fuel channels 

and the sub-oxidant channels are interchangeable; preferably, the main fuel 

channel and the sub-fuel channel, and the main oxidant channel and the 

sub-oxidant channel can be arranged alternately successively along the radial 

direction of the burner. 

 

12. The gasification burner according to any one of claims 1-6, characterized 

in that the main burner and each stage of the sub-burners are independent of 

each other, not communicated from each other, and operated independently; 

or the main burner and each stage of the sub-burners are operated jointly as a 

whole.   

 


