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Pollution Characteristics of PAHs in Oily Sludge and Around Soils of Zhongyuan Oil Field
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Abstract: The purpose of this study was to determine the degree of contamination with polycyclic aromatic hydrocarbons (PAHs) in samples
of oily sludge and soils around oily sludge in Zhongyuan Oil Field. The contents of PAHs in samples were determined with HPLC. According
to these data and the ratio of Fla/Pyr, PAHs in oily sludge samples were mainly from petrogenic sources, and the soil samples were divided in—
to petrogenic soil samples and both petrogenic and pyrogenic soil samples by the source of PAHs. The contents of PAHs in three oily sludges
plants from high to low was the third Wenming plant of the oily sludge (3W)>the third Mazhai plant of the oily sludge (3M)>the fourth
Wener plant of the oily sludge (4W), and naphthalene, acenaphthylene, acenaphthene, fluorine and phenanthrene were major pollutants of
PAHs in oily sludge. The contents of PAHs in soil samples around oily sludges varied widely from 434.5 to 2 408.8 ng*g™'. Naphthalene, ace—
naphthene, fluorine, phenanthrene and pyrene were major pollutants of PAHs in petrogenic soil samples, and the two predominant PAHs in
both petrogenic and pyrogenic soil samples were naphthalene and phenanthrene. Based on Nemero index P, the result of classification evalua—
tion showed that soils around oily sludge were heavily polluted.
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Table 1 Basic condition of the sampling sites

K5 RS R Al Sl UEHE 2/m
3M-1 3W-1 4W-1 iR —
3M-2 3W-2 4W-2 T —
3M-3 3W-3 4W-3 +4 10
3M-4 3W-4 4W-4 +4% 20
3M-5 3W-5 4W-5 +3 50
3M-6 3W-6 4W-6 +3 100
3M-7 3W-7 4W-7 + 200
3M-8 3W-8 4W-8 +3 500
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FECRAR 5 37 RV SC T, BE 4, i3 60 Hifii.
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mL FEEFER RS 1 g RERRIYZHTAE (kA 2R F
B HEAER) o FHIE O e/ — ST iR A (v /v =1:
DML, 752550 — 4143 1.00 mL, WS 414 2.00
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Table 2 Contents of PAHs of oil sludge samples and
peripheral soil samples from Zhongyuan Oil Field

M4 3M-1 3M-2 3M-3 3M-4 3M-5 3M-6 3M-7 3M-8
NaP  886.6 4614 6129 600.1 6024 4854 360.1 275.4
Any 4823 2745 1035 623 510 323 195 114
Ane 6443 386.1 1435 1186 89.7 335 242 133
Flu 712.1 4514 189.4 1498 121.7 418 302 23.0
Phe 456.8 289.6 4032 309.6 256.8 209.6 872 952
Ant 465 353 983 81.0 563 458 293  9.00
Fla 315 236 965 828 714 661 228 122
Pyr 773 668 1755 1403 863 353 975 975
BaAn 70.5 57.0 1133 968 758 578 240 120
Chy 968 735 1209 983 61.1 238 615 5.64
Bbf 299 260 314 135 143 143 127 119
Bkf 462 408 339 316 247 170 124 124
BaP 575 481 199 183 152 594 406 5.40
1P 196 100 253 245 116 241 128 096
Daa 130 106 312 270 147 325 130 1.16
BgP 200 175 426 337 151 512 133 116
SPAHs 36909 22722 22413 18882 1568.1 10794 646.3 499.9
WSy 3W-1 3W-2 3W-3 3W-4 3W-5 3W-6 3W-7 3W-8
NaP 1048.6 527.4 6939 675.1 531.1 5034 3639 267.1
Any 5460 3180 1170 653 488 315 210 104
Ane 6785 391.6 160.7 1303 850 328 234 125
Flu 8129 5047 2282 180.7 914 533 331 209
Phe 5272 3288 445.6 3240 2432 1832 1056 89.6
Ant 585 390 102.8 848 533 443 315 825
Fla 388 251 1087 935 692 654 243 129
Pyr 734 570 1643 1305 900 368 113 105
BaAn 683 585 1103 983 810 548 255 128
Chy 903 654 1019 91.7 632 216 703 7.03
Bbf 260 236 275 189 182 150 135 135
Bkf 47.8 40.1 347 331 224 154 139 100
BaP 53.6 442 215 191 128 892 555 430
P 172 666 293 277 132 144 104 0.96
Daa 114 877 287 262 114 292 128 1.19
BgP 135 103 337 305 175 455 116 1.08
SPAHs 41120 2449.1 24088 20297 14517 10753 683.1 483.0
WA 4W-1 4W-2 4W-3 4W-4 4W-5 4W-6 4W-7 4W-8
NaP  787.6 4449 5739 5454 5034 456.1 3339 2409
Any 5063 2798 998 563 465 300 173 120
Ane 6123 3565 156.8 1225 757 296 203 140
Flu 6437 419.8 1951 1433 842 439 266 187
Phe 308.0 1912 340.8 233.6 1720 1216 69.6 712
Ant 368 270 608 503 360 240 948 6.03
Fla 228 167 623 600 410 236 122 137
Pyr 548 435 1193 1028 390 173 9.12 105
BaAn 43.5 368 495 323 263 180 113 120
Chy 603 465 654 494 333 180 630 4.26
Bbf 221 182 252 143 135 135 111 119
Bkf 247 185 231 177 124 116 100 116
BaP 403 37.1 152 128 790 2.18 3.83 4.06
1P 666 409 116 100 690 1.12 096 1.12
Daa 597 547 147 139 3.09 136 128 136
BeP 770 673 851 407 270 116 1.08 1.16
SPAHs 31835 19538 18220 14687 11039 813.0 5444 4345
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DR, Pyr: 6, BaAn: K I [a] B0, Chy : Jf , Bbf: I [b]9¢ B, Bkl A [k]2¢ 4,
BaP: 25 [a] 6, 11P: B 3F[1.2.3,cd] 6 , Daa: K [a.h] B0, BgP: K [g.h,i]
dbo
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Table 3 Molecular marker (Fla / Pyr) of PAHs in oil sludge

samples and soil samples

i WL B WL S WL
3M-1 0.41 3W-1 0.53 4w-1 0.42
3M-2 0.35 3W-2 0.44 4W-2 0.38
3M-3 0.55 3W-3 0.66 4W-3 0.52
3M-4 0.59 3W-4 0.72 4W-4 0.58
3M-5 0.83 3W-5 0.77 4W-5 1.05
3M-6 1.87 3W-6 1.78 4W-6 1.36
3M-7 2.34 3W-7 2.15 4W-7 1.34
3M-8 1.25 3wW-8 1.23 4W-8 1.30
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Figure 1 The percentage of PAHs with different
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rings in oil sludge samples
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Figure 2 The percentage of PAHs with different rings in soil samples
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Figure 3 The relationships of 16 PAHs components and total PAHs in soil samples
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Figure 4 Contents of PAHs in oil sludge
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Table 4 The marker of P in soil samples

Hedh 5 Pl Fedh 5 PlE LiRiikes PlE

3M-3 4.49 3W-3 5.06 4W-3 4.16

3M-4 4.36 3W-4 4.90 4W-4 3.93

3M-5 435 3W-5 3.84 4W-5 3.61

3M-6 3.495 3W-6 3.62 4W-6 3.26

3M-7 2.58 3W-7 2.61 4W-7 2.39

3M-8 1.98 3W-8 1.92 4W-8 1.72
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