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Research on the minimum ignition temperature variation law of

coal dust cloud with different coal quality

LIU Tianqi
(School of Safety Engineering, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: In order to research the minimum ignition temperature variation law of coal dust cloud with
different coal quality, eight coal samples including lignite, long-flame coal, non-caking coal, gas coal,
charred coal, lean coal, meagre coal and anthracite were selected to analyze the minimum ignition
temperature variation laws of coal dust cloud with metamorphism degree, particle size and mixing inert
rock powder proportion by use of the minimum ignition temperature testing device of coal dust cloud. The
research results show that: () The lower the metamorphism degree is, the more easily the coal dust cloud
in a restricted high temperature space catches fire, and the greater the potential explosion danger is. The
coal dust cloud ignition process is dominated by flammable gas phase environment. 2 With the particle
size decreasing from 75 pm to 25 pm, the minimum ignition temperature of coal dust cloud of eight coal
quality decreases continuously, and the largest drop of the minimum ignition temperature of lignite dust
cloud is the largest of 18.6%, which indicates that lignite dust cloud is the most affected by particle size.
The larger the air dried basis is and the smaller the particle size of coal dust is, the more easily the coal

dust cloud catches fire. In "sensitive particle size range", the minimum ignition temperature of lignite dust
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cloud decreased the most by 8.47%. @ Mixing inert CaCO; rock powder with different proportions into

eight coal dust has a significant inhibitory effect on coal dust cloud ignition.

Key words: coal dust explosion; coal dust cloud ignition; the minimum ignition temperature;

metamorphism degree of coal dust cloud; particle size of coal dust; inert rock powder
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Table 1 Industrial analysis of coal samples and the minimum ignition temperature test results of coal dust cloud
WA T %
e R R R TR M.a/ % A/ % Vaa/ % FCu/% Te/C
my/g P, /kPa
1 A M5 (AR 4.17 7.25 36. 88 51.70 590 2 30
2 KA B L3 (RAD 10. 88 3.32 32.55 53.25 630 3 30
3 EHE S e (PG b 3.27 7.52 30. 27 58. 94 610 2 50
4 A AR 6.28 5.92 35. 26 52. 54 600 2 30
5 Jipe 3 BT (KA 3.18 7.15 26.73 62. 94 710 3 40
6 I L3 (RAD 5.81 10. 16 16. 87 67.16 750 4 30
7 B 174 (k) 6.15 16. 84 12.93 64.08 800 3 50
8 TC AR 1P (fEdk) 7.23 18. 89 7.65 66. 23 880 4 50
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Fig. 2 The minimum ignition temperature testing

device of coal dust cloud
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Fig. 3 Relationship curves between T¢ and V4 or FC,q
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Table 2 Particle size screening results of coal sample

i 1 15 %k kit / pm RiAL T [/ pom
200 75 58~175
250 58 48~58
300 48 38~48
400 38 25~38
500 25 0~25
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Table 3 T¢ of coal samples with five kinds of particle sizes
Te/C
=2 TR Te e KB/ %
75 pm 58 pm 48 pm 38 pm 25 pm
1 Ry 590 540 530 510 480 18.6
2 K 1 630 590 580 570 560 11.1
3 AFHE 610 580 560 550 520 14.8
4 S 600 550 530 520 500 16.7
5 FE I 710 680 650 630 620 12.7
6 9 750 710 670 660 650 13.3
7 T 800 770 760 750 750 6.3
8 T 4 880 850 840 830 820 6.8
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Fig. 4 3D fitting curve of T¢, V4 and r

900

850 // e
800 |- —— KA
750 o—k"/'/’—*—ﬂ@%‘i

- S
Sl k’#‘,/,////?+m
& 650 —

600 - —— TR
ssol —— IR
500 |-
450 1 1 1 1 1 J
20 30 40 50 60 70 80
r/pm

&l 5 Tc 57%/%['1]2}3
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Table 4 "Sensitive particle size interval" of T¢
o T HUBOR A2 X 18]/ Te £ R 12
(pm, pm) X 18] i / %
oy (58,75) 8. 47
KA (58.,75) 6.35
AN F 1 (25,38) 5.45
M (58,75) 8.33
s (48.58) 4.41
98 1 (48,58) 5. 60
L (58,75) 3.75
TG K0 (58,75) 3.41
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Table 5 Test results of T¢ under different 4,

Te/C

e
ko =0 ko=10% ko=20%  ko=30%
ey 590 690 820 =1 000
K H s 630 770 890 =1 000
AT 610 780 950 =1 000
S 600 800 920 >1 000
g 710 880 960 >1 000
93 4 750 920 >1 000 >1 000
T 800 990 >1 000 >1 000
TG AR A 880 =1 000 =1 000 >1 000
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