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Figure S1. Location of major coal spoils piles in the study area. (1)—(6) stand for No. 1-5 coal
mines and Xinjing coal mines; A Coal spoils piles.
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Figure S2. XRD patterns for coal gangue, fired coal gangue and contaminated soil. Q: quartz
(5i02); K: kaolinite (AlSi20s(OH)4); M: mullite (AlSi2O13); Ma: mascagnine ((NH4)2SOs); Py:
pyrite (FeSz); Fp: fluorphlogopite (KMgs(AlSisOw)F2); Sy: syngenite (K2Ca(SO4)20H20); Ya:
Yavapaiite (KFe(SOs)2); Fa: ferroactinolite (CazFesSisO22(OH)z); La: lazurite (NasAlsSisOwS);
An, anhydrite (CaSOa).



Table S1. PAHs content release from coal spoils samples in heating/burning test under
different temperature (ng/g, dry weight).

ID  T(C) Nap Acy Ace Flu Phe Ant Fla Pyr BaA Chr BbF BKF BaP IP DaA BghiP YPAHs

H200 200 389.2 0.61 426 519 2087 294 648 6.50 1.83 479 273 120 466 484 ND. 103 4571
H400 400 5237 050 298 3.85 1352 150 447 506 145 2.65 186 1.78 346 3.81 N.D. 155 5721
H600 600 4002 235 3.81 471 1852 237 6.27 6.24 199 503 204 212 350 488 N.D. 426 4683
HS800 800 538.0 0.63 4.36 518 20.82 3.01 6.58 7.33 1.81 429 0.79 245 361 396 042 274 606.0
H1000 1000 198.5 0.89 3.82 5.02 19.27 2.03 8.04 921 255 498 3.12 243 352 395 N.D. 236  269.7
Av.l - 4099 1 385 479 186 237 637 6.87 193 435 211 2 375 429 042 239 4746
STDEV1 - 136.5 0.77 0.54 056 3.01 0.63 1.27 154 040 099 090 052 051 053 N.D. 124 13144
B200 200 3435 057 3.83 496 1845 143 595 6.11 1.71 335 194 124 202 252 ND. 136 3990
B400 400 149.0 3.19 4.53 584 2195 239 748 6.82 192 3.60 0.14 1.69 139 0.00 N.D. 146 2115
B600 600 36.06 1.01 451 591 2412 243 815 832 0.70 0.07 059 0.09 0.62 132 N.D. 193 9584
B800 800 46.31 1.82 3.62 457 21.68 2.01 4.67 542 192 222 042 074 205 136 N.D. 093 99.70
B1000 1000 1594 0.19 1.62 176 750 6.64 267 293 081 1.80 037 1.05 229 0.89 N.D. 075 190.6
Av.2 - 1469 136 3.62 4.61 1874 298 578 592 141 221 0.69 096 1.67 122 N.D. 129 1993
STDEV2 - 123.7 1.19 1.19 169 6.60 2.09 220 199 0.61 1.41 0.72 0.60 0.68 0.91 N.D. 0.46 123.2

Note: T is the temperature of heating or burning; H200-H1000 and B200-B1000 is the label for the heating
test at different temperature (200, 400, 600, 800 and 1000 °C), respectively; N.D. not detected; - not data.
Av.1 is the average value of PAHs release from coal spoils in the heating test; STDEV1 is the standard
deviation value of PAHs release from coal spoils in the heating test; Av.2 is the average value of PAHs
release from coal spoils in the burning test; STDEV2 is the standard deviation value of PAHs release from

coal spoils in the burning test; All these statistical data is significant at the 0.05 level.



