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Abstract 
Blast furnace injection is to directly inject the ground anthracite pulverized coal or 
bituminous pulverized coal or a mixture of the two into the furnace from the blast 
furnace tuyere. During the production process of pulverized coal, due to the excessive 
temperature control, the system If the oxygen content exceeds the standard, and the 
residual coal powder or inflammable materials are not cleaned up during the electric 
welding operation in the system, the fire and explosion accident of the pulverizing 
system will be caused. Usually, the safe and stable operation of the pulverizing system is 
ensured by strengthening the control of the oxygen content of the system, the 
temperature of the system, the iron removal of the iron remover, and the anti-static of 
the equipment. Under the premise of the above conditions, we propose a blast furnace 
coal injection device that can control the oxygen content at the inlet of the medium-speed 
coal mill. Security risks. 
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1. Introduction 

Blast furnace coal injection is an iron-making process in which raw coal is pulverized and dried by a 
mill, and then sent to a blast furnace through an injection system to provide fuel to reduce coke 
consumption.  

 

Table 1. Pulverized coal quality control standard 

Name Volatile Moisture Particle size (200 mesh) 

Pulverized coal 19.5±1.5％ ＜2.8％ 60％-80％ 

 

The pulverized coal injection system is the key technology to change the energy structure of blast 
furnace. Replacing coke with coal in blast furnace can not only relieve the pressure of coking coal 
shortage, but also reduce the cost of ironmaking in blast furnace. 

The pulverized coal preparation system includes raw coal bunker, insert roller valve, coal feeder, 
pulverizer, bag powder collector, main exhaust fan, system pipes and valves, etc. Its function is to 
process the raw coal into pulverized coal whose particle size and moisture meet the blast furnace 
injection requirements through the coal mill. Coal mills can be divided into low speed, medium speed 
and high speed according to the rotation speed. Ball mills are low speed coal mills, with a rotation 
speed of 16 ~ 25r/min. The pulverizing process is complicated, the pulverizing efficiency is low, the 
power consumption is high, and the noise is large. basically eliminated. The medium-speed coal mill 
has flat disc type, E-type, bowl type and MPS mill, and the speed is 20 ~ 50r/min; the high speed coal 
mill is 500 ~ 1500r/min. Almost all foreign coal-injected blast furnaces use medium-speed pulverizers. 
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In the blast furnace coal injection systems newly built and renovated in China in recent years, 
medium-speed coal pulverizers are basically used. [1]. 

The medium-speed coal pulverizer is equipped with a coarse powder separator. The separated gas 
and powder mixture directly enters the fine powder separator or bag powder collector. The captured 
coal powder enters the coal powder bin, and the coarse and hard coal particles or impurities that 
cannot be ground are The material is discharged from the slag cleaning hole at the lower part of the 
main machine. 

The pulverization of coal and the drying of coal are carried out simultaneously in the coal mill. The 
medium used for pulverized coal drying plays three roles: drying the pulverized coal to a moisture 
content of 1% to 1.5%; transporting the qualified pulverized coal from the pulverizer to the pulverized 
coal silo; The oxygen content of the medium should not exceed 12% when it is released after the 
powder is collected in the cloth bag, and it is better not to exceed 10% when it is full of bituminous 
coal to ensure production safety. Therefore, the drying medium is both a conveying medium and an 
inerting agent. The most suitable medium is the flue gas of the hot blast stove. However, the 
temperature of the flue exhaust gas of the hot blast stove often cannot reach the temperature of 250 ~ 
280 ℃ required for drying. Because the waste heat from the flue flue gas of the hot blast stove is used 
to heat the combustion-supporting air or gas, it is only 150°C when it enters the chimney. Even if it 
is not used to heat the combustion-supporting air, it is directly sent to the coal mill through the pipeline, 
due to the heat loss of the pipeline and other reasons. Stable at the temperature required for drying. 
Therefore, there is a furnace for burning blast furnace gas in the system, which generates flue gas 
with a higher temperature (900 ~ 1000C), and mixes it with the hot blast stove exhaust gas in the 
mixing chamber of the combustion furnace (usually 90% ~ 95% of the hot blast stove). Exhaust gas, 
10% ~ 5% combustion furnace flue gas), ensure that the oxygen content of the mixed gas is less than 
8%, and the temperature is 250 ~ 280 ℃. If the amount of exhaust gas from the hot blast stove is 
sufficient and its temperature meets the drying needs of the coal mill, the furnace can also be stopped, 
but it is still necessary to use coke oven gas or other high calorific value gas to keep the flame from 
extinguishing, so as to prevent the leakage of blast furnace gas and cause accidents . When using the 
exhaust gas from the flue of the hot blast stove, it should also be noted that after the exhaust gas valve 
of the hot blast stove is opened, the hot air enters the flue and causes high oxygen content. hot air 
stove. [2]. 

2. Disposal Plan of Pulverized Coal Explosion Accident 

Blast furnace injection is to directly inject the finely ground anthracite pulverized coal or bituminous 
pulverized coal or a mixture of the two into the furnace from the blast furnace tuyere. During the 
production process of pulverized coal, the system contains oxygen due to excessive temperature 
control. If the amount of coal powder exceeds the standard, and the residual coal powder or 
inflammable materials are not cleaned up during the electrical welding operation in the system, it will 
cause a fire and explosion accident in the pulverizing system. 

2.1 The Pulverized Coal Explosion Conditions Are 

(1) The concentration of combustible dust is in the explosion area limited to the upper limit of 
explosion under explosion; 

(2) There is enough oxidant to support combustion; 

(3) There is an ignition source with sufficient energy to ignite the dust; 

(4) The dust is in a dispersed and suspended state, that is, in a state of dust cloud, and the combustion 
speed is rapidly accelerated; 

(5) The combustible dust cloud is in the constant volume space (closed or partially closed), so the 
pressure will increase sharply and the surrounding body will be blasted. [3]. 
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2.2 Measures to Prevent Pulverized Coal Explosion Include 

(1) Strictly control the ratio of raw coal, and control the volatile content of raw coal below 25%; 

(2) Strictly control the process parameters of the system. When grinding mixed coal, the outlet 
temperature should not be higher than 90 degrees, and the oxygen content of the system should not 
exceed 12%; 

(3) Regularly check the working state of the star-shaped ash unloading valve to avoid long-term 
accumulation of powder in the system due to the stop of the ash unloading valve, resulting in 
spontaneous combustion of pulverized coal; 

(4) The explosion-proof membrane of the bag box should be kept intact; 

(5) The emergency nitrogen filling facilities of the milling equipment must be kept in good condition; 

(6) When it is necessary to start a fire in the pulverized coal area during maintenance, it must go 
through the fire procedures according to the regulations, send a special person to monitor it, and 
formulate reasonable preventive measures, and strictly prohibit all fire sources from entering the 
pulverized coal preparation system; 

(7) It is strictly forbidden to store flammable and explosive materials on the site of the milling 
equipment. [4]. 

3. Coal Injection Device to Control Inlet Oxygen Content 

In order to further reduce the cost of iron making, under the premise of the original measures to 
prevent pulverized coal explosion, the iron smelter adjusted the blast furnace pulverized coal structure 
and increased the ratio of pulverized coal to 40%. Because the higher the volatile content of the mixed 
coal, the more explosive Strong, the finer the particle size, the stronger the explosiveness, and the 
pulverized coal explosion is the result of the fire source, oxygen content and other factors. Daily 
inspections of the temperature and oxygen content detection probes and nitrogen filling protection 
devices of each system are required to ensure the safe and stable operation of the milling system. 

Under the premise of the above conditions, we also need an economical and feasible method to control 
the oxygen content in the exhaust gas at the inlet of the medium-speed coal mill, meet the 
requirements of system design specifications, and reduce potential safety hazards. 

In view of the above situation, we propose a blast furnace coal injection device that can control the 
oxygen content at the inlet of the medium-speed pulverizer. The medium-speed pulverizer is 
connected to the flue gas furnace through pipes, and the flue gas furnace is connected to the hot blast 
stove through the exhaust gas pipe. Remaining exhaust gas-exhaust gas (temperature about 400°C) 
enters the flue gas furnace through the exhaust gas pipe, and extends a branch pipe on the nitrogen 
bag. The diameter of the branch pipe is φ89*4. A DN80 pneumatic ball valve is installed on the 
nitrogen branch pipe, which is convenient to control the flow rate of nitrogen gas. There is a gas 
analyzer in the inlet pipe of the coal mill. When the combustion of the flue gas furnace is insufficient, 
excess oxygen will enter the medium speed coal grinding through the flue gas furnace. The gas 
analyzer at the inlet of the medium-speed coal mill detects that the oxygen content is high, and the 
computer will alarm immediately. At this time, manually open the pneumatic ball valve and introduce 
nitrogen to mix the gas in the flue gas furnace, so that the oxygen content at the inlet of the coal mill 
is reduced to within safe values. 

The branch pipe extending from the nitrogen bag is connected to the inlet of the flue gas furnace, 
which ensures that the nitrogen entering the coal mill is also heated, so as to avoid affecting the 
production due to low temperature nitrogen. 

A pneumatic ball valve is set on the nitrogen branch pipe to facilitate the control of nitrogen flow. 

The gas analyzer is installed at the entrance of the coal mill to ensure that the oxygen content 
exceeding the standard is detected at the first time. 
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1. Exhaust gas pipeline 2. Branch pipe 3. Pneumatic ball valve 4. Nitrogen bag 5. Flue gas furnace 

6. Gas analyzer 7. Medium speed coal mill 8. Pipeline 

Figure 1. Coal Injection Device 

4. Conclusion 

This blast furnace coal injection device, which can control the oxygen content at the inlet of the 
medium-speed coal mill, can control the oxygen content at the inlet of the medium-speed coal mill to 
a certain level, which ensures the safe, stable and efficient operation of the medium-speed coal mill 
and reduces safety Hidden danger, to ensure the stable production of blast furnace. 
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