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Theoretical Model and Experimental Study on the Ignition of Oil
Shale Dust Layer
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Abstract; In order to study the fire risk of oil shale dust, an asymmetric model of dust layer
ignition under steady-state condition was established by using chemical reaction kinetics, heat
transfer and Thomas thermal ignition theory. The minimum ignition temperature of dust layer of 4
oil shale samples from the major producing areas of China was tested. The results showed that the
minimum ignition temperature is between 503 ~ 613 K, and it decreases with the increasing layer
thickness. The minimum ignition temperature order of the four samples is as follows; Fushun >
Huadian > Longkou > Maoming, which is correlated reciprocally with volatile content. Using the
theory model, the activation energy and critical ignition temperature corresponding to different
thickness were calculated. It was found that the error between the calculation critical ignition
temperature and experimental results is within 10% , which provides a feasible method on
theoretical prediction of fire risk in the oil shale production process.
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Table 1 Analysis results of oil shale samples
e TR w(HEERS) w(EEmR) w(K) AH, w(C) w(S) Dy, p
i /% /% /% /% /(Jeg) ! /% /% /pm  /(kg'm™)
LK 1.50 39.15 10. 07 49. 28 11755 33.25 0.74 76.97 798. 66
MM 2.87 29. 47 <0.1 67.76 6 689 17.93 1.00 51.99 736. 30
HD 3.87 27. 11 <0.1 69. 11 8 448 15. 67 0.93 73.75 678. 36
FS 1.89 22.73 1.08 74.30 4516 13.03 0.59 80. 31 835. 16
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Fig. 2 Test results of dust layer's MIT
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Table 3 Comparison of theoretical and test results

SIS [ i " - HAXRE/K

B JEE/mm ZER = = K MM
S 2k R 613 593 573 563

2 A 641.19 628.91 630. 83 598. 74
R2E/% 4. 60 6.06 10. 09 6.35
S 4 R 583 563 553 533

5 BLiBAANIEN 582. 95 568. 66 570. 66 545.52
R/ % 0.01 1.01 3.19 2.35
S ot L 553 533 523 513

12.5 IS AE 529.09 513.77 508. 1 501. 33
1R2/% 4.32 3.61 2.85 2.27
Sk R 543 523 503 503

20 IS AE 512. 13 496. 76 480. 54 481. 44
RE/% 5.69 5.02 4. 47 4.29
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