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Abstract: The Suntuan mining area of Huaibei is a typical coal resource mining base in the Huainan-Huaibei areas in North China. Previous environmental studies related to
surface dust in coal mining areas mainly focused on heavy metals and water-soluble ions, with little research on polycyclic aromatic compounds (PACs). In this study, gas
chromatography-triple tandem quadrupole mass spectrometry ( GC-MS/MS) was used to determine the contents of 16 parent polycyclic aromatic hydrocarbons (16PAHs) , alkyl
polycyclic aromatic hydrocarbons (aPAHs) , and some oxygenated polycyclic aromatic hydrocarbons (OPAHs) in surface dust from the Suntuan mining area and surrounding

environment. The results showed that the Z PACs concentration range of surface dust in the Suntuan mining area was 283.8-36852.5 pg-kg™" (mean; 4114.2

pgkg™h). Z aPAHs (mean; 2593. 8 pg-kg ") was 2.4 times higher than Z 16PAHs (mean: 1074.9 pg-kg ™" ), which was the main contributor to PAC pollution.
The composition of 16PAHs and aPAHs in surface dust was dominated by low molecular polycyclic aromatic hydrocarbons. The average OPAH content was 445. 6 pg-kg ™"
At the same time, PAC pollution was mainly concentrated around the mining area and near the road of a coal gangue landfill. Based on the positive matrix factor ( PMF)
analysis, it was inferred that the study area was mainly affected by petroleum sources, followed by coal and biomass combustion, and traffic sources and petroleum product
leakage accounted for a relatively small proportion. Based on the ratio and distribution pattern of 16PAHs and aPAHs, it was inferred that when Z 16PAHs / Z PACs <
0.25, it was mainly polluted by the coal mining area. The results of PMF combined with lifetime carcinogenic risk (ILCR) showed that there were potential carcinogenic risks
for children near the study area, mainly from coal and biomass burning and coal mining. There are many coal mining areas in Huaihe River Basin in China. The results of this
study can provide reference for pollution prevention and control of PACs in these coal mining areas.

Key words: coal mine area; polycyclic aromatic compounds (PACs) ; dust; source analysis; carcinogenic risk
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Table 1  Concentration, composition characteristics, and toxicity of PACs /pg-kg ™!
P A A & A A A TEQg.p A A
e/ ME R ME FHE GRS TEF /M RAE FHH E
NAP 23.2 908. 6 106.9 63.2 0.001 0.0 0.9 0.1 0.1
ACY nd 41.6 5.4 2.6 0.001 0.0 0.0 0.0 0.0
ACE 1.9 47.0 7.5 4.6 0. 001 0.0 0.1 0.0 0.0
FLU nd 186.6 17.8 10. 4 0.001 0.0 0.2 0.0 0.0
PHE 15.3 1468.7 167.7 74.6 0.001 0.0 1.5 0.2 0.1
ANT nd 57.0 1.7 0.0 0.010 0.0 0.6 0.0 0.0
FLA 10.8 4300.5 142.0 23.4 0.001 0.0 4.3 0.1 0.0
PYR 10.0 2727.6 119.6 35.5 0.001 0.0 2.7 0.1 0.0
BaA 1.9 840. 4 9.5 21.3 0.100 0.2 84.0 9.3 2.1
CHR 3.3 4037.2 165. 0 27.1 0.010 0.0 40.4 1.7 0.3
BbF nd 1544.0 52.2 0.0 0. 100 0.0 154.4 5.2 0.0
BKF nd 946. 5 42.0 10.3 0. 100 0.0 94.7 4.2 1.0
BaP nd 755.9 37.1 8.2 1.000 0.0 755.9 37.1 8.2
InP nd 373.2 12.7 0.0 0. 100 0.0 137.3 1.3 by
DaA nd 396. 6 31.0 -15.2 1.000 0.0 396.16 31.0 f15.%
BgP 0.2 792.2 73.9 2.9 0.010 0/0 1" 7.9 0.7 =
> 7PAHs 5.3 8893.9 4345 826 — 0.20 15638 89.7 45 0
> 16PAHS 93.1 _ 18286.6 10749 | 303.8 — /54 1/ 8909.9 433.8 3 5270 &
C1-NAP 12,6 1789.7 139.6 54 6 = 0001 [ @0 SNy 0.1 0y
CNAP 378 7915.9 5943,.-"9. ¥y -Q‘O?,'ﬁ 0.001° Yo/ & | 4 ;7~9n"""h! 0.6 of2 ¥~
(3:-NAP 1,3,.4 Fo4aanT 3oL 136 6 0.001 * “,.0 0 |45 0.4 =D.1
C4-NAP T 1703.9 . 185.6; 800" 0.001 * " o0 L7 0.2 P, 0%
C5:NAP nd = 127.4 sy B 2.4 0.001 * 0.0 0.1 0.0 0.0+
/C1-ACE ndesy 38.9 i3 | /35 0.001 * 00 & 0.0 0.0 0.0
. GiPHE/ 2.6 239317 | 400.2 152.0 ./ ~.0.001" 0.0 3.9 0.4 0.2
c2/PHE | Fnd 1046.0 91:0 W25 0.001° 0.0 11 0.1 0.0
c3-phE nded 591.1 54.0 5.3 0.001 * 0.0 0.6 0.1 0.0
C4-PHE nd 140.6 10.5 0.0 0.001 * 0.0 0.1 0.0 0.0
2M-ANT nd 37.4 1.1 0.0 0.010" 0.0 0.4 0.0 0.0
C1-FLU 43.3 1841.7 212.0 133.0 0.001 * 0.0 1.8 0.2 0.1
C2-FLU nd 1174.5 117.7 47.2 0.001 * 0.0 1.2 0.1 0.1
IM-FLA nd 341.4 37.6 13.0 0.001 * 0.0 0.3 0.0 0.0
C1-PYR 0.5 690.7 78.5 31.6 0.001 * 0.0 0.7 0.1 0.0
C1-CHR nd 2479.7 222.9 35.3 0.010* 0.0 24.8 2.2 0.4
7M-BaP nd 534.2 4.8 9.1 1.000* 0.0 534.2 42.8 9.1
> aPAHs 171.0  27676.4 2593.8 930.9 — 0.2 578.0 47.4 10.6
9-FLUO nd 160. 5 20.9 12.2 — — — — —
DBF 3.6 652.2 84.2 49.7 — — — — —
C1-DBF 7.5 23888. 1 300.2 119.8 — — — — —
C2-DBF nd 460.2 40.3 14.4 — — — — —
> OPAHs 19.6 3971.4 445.6 201.0 — — — — —
> PACs 283.8 368525 4114.2 1543.8 — — — — —
)nd FRAKL; “—" FREBLZ M YK F (TEF) 2 2(Z B S 5118, * 3R aPAHs B TEF S5 %R 19 5:4A& 16PAHs; TEF R
L7

2.2 PACs W2 A1 A RFAIF

INEER X R JE i b e 2 T PACs 423 6] 4346
Kl 3 i, Al PACs 15 Y25 B4, aPAHs M5 T
16PAHs 1 OPAHs 75 R*I}#El%’] HR 4 SCik[47 112

W3R 16PAHs 15 Y S bn e, PN B X Ji] 1

2561% b F A > PACs 15 3 5 B V5 Yo K OF
22% WIRER: D" PACs K5 i B 15 e Ko7 o
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