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Quick test method for the experimental period minimum of
coal to spontaneous combustion

WANG De-ming' > QI Guan-sheng' > QI Xusyao"*" XIN Hai-hui' > ZHONG Xiao=ing' > DOU Guodan'’

(1. State Key Laboratory of Coal Resource and Safe Mining Ghinad\Unfversity of Mining and Technology Xuzhou 221116 China; 2. School of Safety Engineer—
ing China University of Mining and Techonology Xuzhofw231116 China)

Abstract: To determine the propensity-of .coal spontaneous combustion based on the experimental minimum period of
coal spontaneous combustion is a scientific and reliable method. However due to long test time and difficulty to
achieve a standardization of adiabatic test the application of this method is limited. Therefore the study on a fast test
method for the experimental minimum period of coal spontaneous combustion is of great significance. Through theoreti—
cal analysis and experimental study it can be determined that the oxygen concentration of gas from coal tank outlet at
70 C( Cy) and the crossing point temperature( T,,) are the characteristic parameters that can reflect the complex na—

ture at slow oxidation stage and quick oxidation stage respectively. Through the test of the C,, and T, by temperature

opt
programming the experimental minimum period of coal spontaneous combustion can be quickly tested. Meanwhile the
consistent between the quick calculation results and adiabatic test results indicates this method is accurate reliable and
feasible for determining the coal spontaneous combustion propensity based on the experimental minimum period of coal
spontaneous combustion.

Key words: coal; experimental minimum period of coal spontaneous combustion; propensity of coal spontaneous com—

bustion; oxygen consumption; crossing point temperature
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Table 1 Proximate and ultimate analyses of coal samples
40 C 96 mL/min
M,/ Ayl V! FC,q/ Quet aa/  w(Hy) /
1 1 d 1 d ( i) . 35 OC
% % % % (kI-g") %
8 mL/min. 40 C
5.53 28.63 28.48 37.36 22.25 3.21 .
0.8 C /min
5.69 29.01 27.21 38.09 24.17 3.98
¢ 70 C
2. 80 28. 11 21.18  47.91 26. 84 4.15 C
1.27 20.82 23.29 54.62 26. 88 4.28 . 7
96 mL/min, 5C
1.20 17.48  26.71 54. 61 28. 48 4.59 T
3.82 19.58 594  70.66  31.51  4.33 ot
1.12 6. 86 11.76  80.26 32.93 3.78 °
3
2.2 31
2.2.1 )
2 3
40 OC o °
(1. 50 o (1)
27.424 h 248. 605 h
100 mL/min N,. °
40 C 48 h : N, 70 C T
20 mL/min 24 h °
20 mL/min  0,; 3.2
0C 1.1
20 s o T, R,, 70C
e Gy Cro
40 OC T('pt ° C70 R70
° 2
2.2.2 0.967 7 (5) .
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Table 2 Adiabatic test data of coal samples
tyo-70'h 16.274 18. 594 20. 067 49.948 54.712 87.833 168. 548
t70-cp /h 11. 150 14. 427 19. 439 39.012 48.235 58. 661 80. 057
t/h 27.424 33.021 39.506 88. 960 102. 947 146. 494 248. 605
Ry /(C +h™h) 1.84 1.61 1.50 0. 60 0.55 0.34 0.18
“ly0-70 3 170-cpt o
3
Table 3 Test data of coal samples under temperature programming
Coo ! % 18. 34 18. 89 19. 44 20. 39 20. 42 20. 89 20. 94
T, /C 156. 4 165.3 173.7 193.8 199.3 204.2 213.5
250 °
R, =0.658C,, + 14.041
20} R2=0.9677 T., ( (7))
—_ -
"_“: 1.5F L70-ept ©
IS
= 10 901
- = —
osh §0 | 4, =0.026 1T, -6.815 4T, +550.38
70 -
0 . . . . . % ) 60 R*=0.997 8
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Fig. 2 Experimental relation curve between R,, and C;, 0 \ . . . \ . . )
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Fig. 3 Experimental relation curve between t;,_,, and T,
’ Cro
Co (5) (6)
T('pl ( 8)
° tyo-n = 0. 021 6Tipl - 6.815 4T, + 550.38 (7)
R,, =—0.658C,, + 14.041 5 —
70 70 ( ) L= t40—70 + t70—(']n ( 8)
30 30
byo-10 = 5 = (6) 3.3
R,, —0.658C,, +14.041
T(:p!
° . ( 4
( Tr:p()
(270-cp1) t 20.81h  26.13 h
0.997 8( 3)
° 66.99 h  56.46 h.
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