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Fig. 1 Coal dust layer MIT tester
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1. Thermocouple height adjustment knob; 2. Spring; 3. Heater base; 4. Recording thermocouple on hot plate surface;

5. Hot plate surface; 6. Heater; 7. Metal ring; 8. Control thermocouple on hot plate surface;

9. Dust layer thermocouple; 10. Heater leads
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Fig. 2 Structure of coal dust layer MIT tester
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(a) Type a (b) Type b
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Fig.3 Typical T-¢ curve of coal dust layer on hot surface
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Table 1 Coal dust layer MIT of 8 kinds of coal quality

Minimum ignition

No. Coal quality Particle size/mm  Thickness/mm Ignition type  Ignition time/min
temperature/C
1 Lignite 0.2 ) 290 a 18
2 Long flame coal 0.2 5 310 a 22
3 Not sticky coal 0.2 5 330 a 18
4 Gas coal 0.2 5 320 a 20
5 Coking coal 0.2 5 340 c 11
6 Lean coal 0.2 5 360 c 9
7 Meagre coal 0.2 5 370 c 13
8 Anthracite 0.2 5 =400 No fire =30
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Variation Law for Minimum Ignition Temperature
of Coal Dust Layer

LIU Tianqgi"*?,LI Yucheng"**,1.UO Hongbo'**

(1. College of Safety Science and Engineering ,Liaoning
Technical University s Fuxin 123000,China;
2. Key Laboratory of Mine Thermodynamic Disasters and Control of Ministry
of Education ,Liaoning Technical University,Fuxin 123000,China;
3. Research Center of Coal Resources Safe Mining and Clean Utilization ,
Liaoning Technical University , Fuxin 123000,China)

Abstract ; In this paper we studied the variation of the minimum ignition temperature of coal dust layer
with its metamorphism, particle size and thickness using the minimum ignition temperature measurement
system. The results showed that, with the gradual increase of its degree of metamorphism, the
minimum ignition temperature of coal dust layer varied from 290 °C to above 400 °C ;and that when
the coal dust layer of lignite,long flame coal,non-stick coal, gas coal were ignited, an obvious flame
was observed; and that,as the coal dust particle size decreased, the minimum ignition temperature of
different kinds of the coal dust layer exhibited a significant reduction trend. It was found that when the
thickness of the layer is 15 mm, with the particle size decreasing from 0. 5 mm to 0. 075 mm, the
minimum ignition temperature decreased by 31.0%,26.7%,28.1%,25.8%,28.6%,27.8%,18.9%
and 15. 0%, respectively, indicating a very obvious effect of the coal dust particle size. With the
increase of the layer’s thickness,the minimum ignition temperature of different kinds of the coal dust
layer exhibited a decreasing trend,while the trend of anthracite was the least significant.

Keywords: thickness of coal dust layer;ignition temperature;change law;coal dust particle size
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