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Abstract: The argument that the inert group in coal is the product of incomplete combustion of plants has been accepted by more and more
scholars, and its significance of indicating ancient wildfires has become more prominent. In this paper, the content characteristics of 16
kinds of polycyclic aromatic hydrocarbons in coal and rock samples were obtained through the information of inertinite content and reflec-
tivity of coal seam samples of Middle Jurassic Xishanyao Formation in the eastern Junggar Basin, and the content characteristics of 16
kinds of polycyclic aromatic hydrocarbons in coal samples were comprehensively analyzed. Ancient wildfires experienced during the deposi-
tion of coal formations. The experimental results show that content of inertinite ranges from 31.14% to 82.64%, with an average of
55.78% , and the average reflectivity is from 1.08% to 1.54%. The high content of inertinite is the main characteristic of this coal of Xish-
anyao Formation. The experimental results of PAHs show that the variation range of PAHs between different layers is relatively large, ran-
ging from 3 881 to 6 525 ng/g, with an average value of 4 433 ng/g, and the content of different types of PAHs in the same layer varies

greatly. A comprehensive analysis of the characteristics of inertinite content, inertinite reflectivity and PAHs content shows that the coal
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seam has experienced at least three periods of frequent wildfires during the deposition. The temperature interpretation based on the charcoal

reflectivity showed that the types of wildfires in these three periods were all ground fires of medium and low temperature. At the same time,

from the perspective of global carbon cycle, theoretical analysis and speculation are made on the possible climate and environment impact

caused by wildfires. The accumulation of peat has a net cooling effect on global climate, but the occurrence of wildfires can weaken this

effect to a limited extent and release a large amount of carbon into the atmosphere. In this study, the wildfire events in Junggar Basin were

identified and analyzed for the first time by combining the PAHs, which will provide some reference for the future research on coal geology

in this area.
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Table 1 Maceral compositions and inertinite reflectivity of samples %
Fdlh 6 i 2H EsiE| el S YNTE S ST ONIE S R e S
SH-1 41.86 56.16 1.98 0.88 1.86 1.23
SH-2 46.21 51.78 2.01 1.02 2.19 1.46
SH-3 42.44 55.72 1.84 0.79 2.12 1.25
SH-4 38.89 59.34 1.77 0.77 2.50 1.24
SH-5 48.92 49.48 1.60 0.70 2.45 1.14
SH-6 87.72 59.68 1.38 0.75 3.17 1.42
SH-7 38.94 11.08 1.20 0.90 2.61 1.41
SH-8 49.03 49.62 1.35 0.82 2.24 1.11
SH-9 51.59 47.44 0.97 0.73 2.55 1.09
SH-10 86.38 12.66 0.96 0.79 2.86 1.54
SH-11 50.17 48.88 0.95 0.80 2.06 1.18
SH-12 42.53 56.54 0.93 0.76 1.95 1.17
SH-13 58.38 40.75 0.87 0.75 1.96 1.14
SH-14 52.67 46.48 0.85 0.75 2.47 1.22
SH-15 58.58 40.58 0.84 0.73 2.46 1.08
SH-16 43.35 55.82 0.83 0.88 2.51 1.18
SH-17 51.21 48.34 0.45 0.74 2.23 1.12
SH-18 46.94 52.72 0.34 0.80 2.55 1.39
SH-19 64.66 35.05 0.29 0.72 1.91 1.14
SH-20 53.66 46.01 0.33 0.72 2.11 1.24

(f) HALA, FILRSGE

(h) 22522 rfk (i) HEhRIAAT
B2 HdEaE R

Fig.2 Partial inertinite of coal
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Table 2 Content of 16 PAHs of samples

ng/g

SH-1 SH-2 SH-3 SH-4 SH-5 SH-6 SH-7

SH-8 SH-9 SH-10 SH-11 SH-12 SH-13 SH-14 SH-15 SH-16 SH-17 SH-18 SH-19 SH-20

Nap 274.8 189.8 171.4 188.4 176.8 252.8 190.2 194.8 230.8

AcPy 234 232.6 232.6 233.0 232.4 233.0 232.4 232.4 232.8

AcP 233.6 233.8 233.8 234.2 234.0 234.8 233.6 233.4 234.0

Flu 2442 243.6 243.6 244.4 243.8 246.2 243.8 244.6 243.6

PA  261.4 259.0 256.4 260.4 259.2 262.4 255.6 258.6 256.0

Ant 427 306.2 302.6 302.0 301.8 309.4 301.6 301.8 302.0

FL 282.6 279.0 270.4 270.4 271.4 294.2 270.4 272.0 272.2

Pyr 267.8 266.6 259.6 263.8 260.8 282.8 260.8 262.2 261.4

BaA 291.6 283.4 285.6 284.4 283.2 309.2 286.2 284.8 284.4

CHR 227.2 224.0 210.6 212.8 207.6 297.4 208.2 208.8 218.2

BkF 282.2 295.6 303.8 315.2 351.0 637.6 271.8 276.2 505.8

BbF 409.6 302.0 354.0 301.8 319.8 529.0 288.6 305.8 553.4

BaP 196.2 200.2 211.2 205.8 212.8 295.0 198.0 209.8 216.8

IND 302.8 248.4 289.6 251.2 282.6 441.4 237.4 271.8 252.2

DBA 221.4 216.4 218.8 215.8 220.4 236.2 215.0 216.6 215.6

BghiP 227.4 192.4 214.0 193.6 214.4 293.0 187.6 206.4 196.2

=N
S

287.4

234.0

237.6

249.2

271.4

318.2

292.4

281.8

301.2

230.2

696.0

841.8

301.0

657.2

254.0

425.2

178.2 176.8 178.6 174.6 170.4 179.0 196.8 306.4 170.8 183.0

232.6 232.2 233.0 232.4 232.4 232.4 232.4 2342 2324 2324

233.4 233.4 233.8 233.4 233.6 233.6 233.4 235.2 233.4 234.6

243.4 2434 243.8 243.6 243.4 243.4 2452 2452 2434 2432

255.4 254.4 256.2 254.2 254.6 255.8 255 261.2 255.4 254.6

298.0 300.2 300.6 299.6 301.4 300.2 301.4 322.4 299.6 299.6

270.0 271.6 272.4 269.0 272.6 271.2 273.2 294.2 269.8 269.0

258.6 261.4 262.4 262.2 264.0 261.2 262.2 273.4 261.4 260.4

284.4 284.4 284.4 284.6 286.2 284.8 285.2 292.6 283.8 283.4

201.6 208.8 211.4 200.4 207.4 204.4 206.4 275.6 201.0 201.4

272.8 358.8 478.2 337.6 324.4 364.6 367.21286.6294.0 468.4

344.2 305.2 366.0 444.0 357.2 385.6 373.2 858.6 467.0 492.0

207.6 204.4 221.0 227.0 211.0 225.8 227 405.8 220.2 203.2

281.6 255.6 299.6 345.8 277.6 316.4 286.6 583.6 368.4 459.0

216.6 215.2 220.6 223.0 218.0 221.2 222.4 248.2 223.4 229.2

215.2 201.2 214.4 2452 224.6 227.4 225.8 402.4 252.6 449.2

4383.83973.04 058039772 4 0720 5 1544 3 881.2 3 980.0 4 475.4 5 878.6 3 993.6 4 007.0 4 2764 4 276.6 4 078.8 4 207.0 4 1934 6 525.6 4 276.6 4 762.6
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