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Source Apportionment and Risk Assessment of Polycyclic Aromatic
Hydrocarbons in Soils around Different Type of Enterprises
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Abstract; The pollution of 16 PAHs in soils around different type of enterprises in Shandong province were
studied. Results showed that the concentration range of 3PAHs in soils around chemical enterprise, iron and
steel enterprise, coking enterprise and petrochemical enterprise were 41.4 pg/kg ~804 wg/kg,1 230 wg/kg ~
1 945 pg/kg and 776 pg/kg ~1 299 pg/kg, respectively. The proportion of PAHs with 4 to 6 rings were more
than that with 2 to 3 rings. Results of source apportionment by characteristic ratio method showed that PAHs were
mainly from the incomplete combustion of coal, coke and wood, etc. PAHs pollution in soils around the enterpri-
ses was related to the industrial structure. The TEQy, of 10 PAHs in soils around iron and steel enterprise, co-
king enterprise and petrochemical enterprise exceeded the standard limit by 0.6 ~ 3.8 times. The PAHs pollution
was slight in soils around polymer chemical industry, fine chemical industry and pesticide chemical industry, and
the concentrations all met Dutch soil quality standard demand.
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Table 1  The mass ratios of PAHs in soils around different type of enterprises ng/kg
feam wierr weroe amwerse B0 KE B s s micor g0
Nap 58.4 +9.81 16.8 £3.24 26.8£3.95 11.7+2.64 11.0+3.14 16.4 +3.02 63.0+8.65 223 +32.9 20.0x3.74 106 +12.6
Acpy 6.14 £2.12 42.1+5.02 — — — — — — 37.6 £5.27 33.8 £5.79
Acp — 34.5 +2.89 — — 2.67+1.05 10.0+2.13 5.00+2.68 1.68+0.62 4.83 +2.04 8.87 +2.03
Flu 4.79+2.01 1.96+1.01 1.03+£0.52 0.91 +£0.40 2.77 £1.12 22.7 +4.56 7.00 +3.02 21.6 +3.18 5.26 +£2.37 20.2+3.12
Phe 90.1 +11.5 25.0+2.23 47.1+5.36 11.4+2.35 7.80+2.31 25.1+3.45 177 +20.6 198 £25.4 192 +21.5 141 +13.8
Ant 5.23 +£2.73 6.65+2.45 1.36 +0.69 — 1.15+0.51 1.63 +£0.53 13.0+3.14 18.6+3.64 80.0+9.21 8.84 +3.16
Fl 104 £15.9 149 £16.9 26.7 £3.67 13.3 +3.41 — 26.5+3.76 226 £30.7 278 £36.2 184 +19.3 117 +11.4
Pyr 52.4+9.87 84.0+9.24 11.3+2.14 7.99+£2.43 0.81 £0.52 20.9 +4.12 147 £18.6 162 +20.3 88.4+7.25 51.9 +6.71
Baa 44.4+6.78 54.0+6.89 7.48 +2.02 3.01 £1.01 — 14.7+2.79 70.0+6.98 119+14.6 71.6 £5.96 29.7 +£3.65
Chr 67.0+13.5 67.9+7.43 12.1+2.76 2.34+0.63 0.30+0.10 18.4+£2.78 64.0+6.46 137 +12.8 102+12.6 36.5+5.25
Bbf 70.9 +£10.2 108 £12.3 69.4 +7.82 14.8 +2.63 5.9 .08 43.0+5.97 143 £20.4 210+30.5 132+10.5 63.0+8.34
Bkf 22.7 £5.45 39.0+4.86 16.9 +2.93 — — 8.49 £2.46 43.0+5.76 59.7 +7.46 59.2 +7.28 18.0 +£2.53
Bap 61.2+10.7 53.8 £5.42 60.6 £6.42 — — 12.3£2.84 85.0+9.47 131 +14.8 96.8 +10.3 44.6 £6.12
Dba 10.2 +3.65 6.87 £2.04 10.1 +£2.46 — — 3.75+1.25 14.0+2.39 19.9+£3.01 12.8+£2.78 4.68 =2.11
Bghip 49.8 £9.34 61.4 +5.96 24.7 £4.24 13.0+2.86 5.29 +2.01 28.7+4.32 130+15.9 296 +38.5 108 +13.7 72.8 £9.41
Ind 17.8 £5.35 53.5+6.21 5.34 £2.43 — 1.12£0.52 20.2+£3.98 42.0+5.86 68.4+8.24 105+11.9 18.8 £3.15
SPAHs 665 £56.8 804 £60.4 323 +£29.6 81.2+9.65 41.4+5.97 274 +£16.8 1230+90.5 1945 +130 1299 £94.7 776 £40.2
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HZ M A R 44, T % TN 32. 8% i X 3 Fl AR
43 1E 2 IR e U5 HE il i) B BEARRAE . A Akl 9# AN
104U Sy 32 2 J50RE, 242 (8] 9 Ak A AR AN 58 42
BRBE B Al B AR R R i T AR AR T S 3K
PAHs 284 51 (1) K & HE s, R wF s & W), fEfk T
J& PAHs 1) 8 275 Y i

&2 LMW/HMW, FI/(FI + Pyr) #1 Baa/(Baa + Chr) B 4F1ELL &
Table 2 The characteristic ratio of LMW/HMW , F1/(Fl + Pyr) and Baa/( Baa + Chr)

g A LMW/HMW F1/ (Fl + Pyr) Baa/ ( Baa + Chr) J¥ina LMW/HMW F1/(Fl + Pyr) Baa/( Baa + Chr)
1# 0.33 0. 66 0. 40 6# 0.39 0.56 0. 44
24 0.19 0. 64 0.44 T# 0.28 0.61 0.52
3# 0.32 0.70 0.38 8# 0.31 0.63 0. 46
4 0. 47 0.62 0.56 9# 0.35 0. 68 0.41
5# 1.85 10# 0.70 0. 69 0.45
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Table 3 10 PAHs standard limits and toxic equivalency
factors ( TEF) in Dutch soil
T bR w/ faf 22 AR e w/
e fif 24 A5 Eflt TEF e faf 2% A5 Eflﬂ TEF
(pg-kg™) (pg-keg )
Nap 15 0. 001 Chr 20 0.01
Phe 50 0. 001 Bkf 25 0.1
Ant 50 0.01 Bap 25 1
Fl 15 0. 001 Behip 20 0.01
Baa 20 0.1 Ind 25 0.1
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JEEE 235k 41,4 peg/kg ~ 804 pg/kg. 1 230 pg/ke ~
1945 pg/kg f1 776 pg/kg ~1 299 pg/kg, +iEd
PAHs J§/r 1% % BEAH L 4 ~ 6 21 PAHs 7 LB i &
T2 ~3 %, WAL A D SPAHSs d5s, H
KA

(2) PAHs 1A A LLAE AT 45 1 R W], Al
30 A e PAHs 2k BB B A AR
AR AN 58 2 R B

(3) &4l Maliszewska-Kordybach 1% i) PAHs

V5 Y 53 07 1 T 2% AR, PAHs 35 2 5 4
Pl 5 R, R B A 2 K T R 7 R
AL 1Y TEQ,,, ¥ 38 5% , 8 47 0.6 £ ~ 3.8 4%,
T85> AL T A A04L T 4 2546 T2 4l JA 3 +
HEZ PAHSs 15 QLB , 10 2 177 22 T30 Bhf
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