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Abstract: To study the vertical distribution characteristics of polycyclic aromatic hydrocarbons (PAHs) in the soils from different land
use types during urbanization, three land use types (urban land, cultivated land, and woodland) were selected in the eastern part of
Shenyang, where urbanization is occurring rapidly. In each case, five soil samples were obtained from different depths (0-1 m).
Change in the concentrations of PAHs, vertical migration factors, and the distribution and sources of PAHs were analyzed in the vertical
soil profiles. Total concentrations of PAHs in the different soil type were ordered as follows:; city 1 (513.19-12 689. 04 pg-kg™') ; dry
field (36.18-7196. 10 pg-kg™") ; paddy field (70.92-747.53 pg-kg™"'); city 2 (19.39-636.47 wg-kg™'); and woodland (4. 79-
349.24 pg-kg™'). PAHs were mainly trapped in shallow soils in urban and forest land, but can migrate deeper into the soil profile in
cultivated land. High-ring PAHs were abundant at depths of 0-30 c¢m, while low-ring PAHs were abundant deeper in the soil profiles.
SOM had a significant effect on the vertical distribution of PAHs, and the physical and chemical properties of PAHs had a significant
influence on their migration ability. However, combustion sources from industrial activities and transportation in the region are still
considered the main sources of PAHs despite the fact that some low-ring PAHs derive from petroleum product inputs.

Key words: urbanization; land use type; polycyclic aromatic hydrocarbons( PAHs) ; vertical distribution; source apportionment
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Table 2 Concentrations of PAHs in soils profiles

GOS-¥Tli 1 %5 G30-4Ti 2 5 G38-7k H G51-5-H G15-#kHh
4 PAHs L K R JE i R U H AT U TR L K R

/ng-kg ! /% /ng-kg ! /% /ng-kg ™! /% /ng-kg ™! /% /ng-kg ™! /%

2 Nap  7.72 ~62.63 100 5.01~28.26 100  49.34 ~197.41 100 n.d. ~42.65 90 n.d. ~11.24 90
Acy  0.78 ~184.35 100 n.d. ~3.60 70 0.87 ~8.78 100 n.d. ~18.16 90 n.d. ~1.59 40

Ace n.d. ~31.36 90 n.d. ~34.23 90 n. d. ~10.68 90 n.d. ~69.85 70 n.d. ~2.43 10

3 Flo n.d. ~73.24 90 n.d. ~38.18 60 n.d. ~19.96 90 4.00 ~54.79 100 n.d. ~3.77 50
Phe n.d. ~1071.81 90 n.d. ~393.61 80 n.d. ~121.60 80 13.74~624.17 100 n.d. ~72.37 90

Ant  n.d. ~129.78 90 n.d. ~39.27 30 n.d. ~12.87 60 n.d. ~138.34 70 n.d. ~2.46 10

Fla n.d. ~2209.53 90 2.62~125.37 100 n.d. ~128.77 80 n.d. ~1323.21 90 n.d. ~72.10 80

4 Pyr  n.d. ~1899.51 90 n.d. ~105.94 80 n.d. ~104.26 70 n.d. ~1142.18 90 n.d. ~46.17 50
BaA  1.30~942.91 100 n.d. ~341.67 70 n.d. ~48.35 50 n.d. ~679.32 70 n.d. ~18.32 40

Chr  3.62~1098.24 100 n.d. ~387.80 80 n. d. ~60.55 70 n.d. ~833.71 90 n.d. ~32.42 80

BbF  3.16~1346.27 100 0.68 ~71.55 100 0.59~58.12 100 0.68~797.79 100  0.27 ~36.85 100

s BkF  1.06 ~1250.47 100 0.12 ~18.86 10 0.24 ~16.74 100 0.16 ~377.20 100 n.d. ~7.75 80
BaP  1.80 ~940. 69 100 n.d. ~323.05 80 0.20~29.65 100 0.20~532.27 100 n.d. ~14.97 80

DahA  0.06 ~110.70 100 n.d. ~32.77 90 0.03 ~3.22 100 n.d. ~50.05 80 n.d ~1.72 90

6 IedP  1.45 ~770.76 100 0.16 ~15.85 100 0.17 ~19.22 100 0.35~254.58 100 n.d. ~12.88 90
BghjP  1.22 ~590. 48 100 n.d. ~313.06 90 n.d. ~16.49 90 n.d. ~257.85 90 n.d ~12.54 60

B PAHs 513.19 ~12689.04 100  19.39 ~636.47 100  70.92~747.53 100 31.22~7196.1 100  4.79 ~349.24 100

1) n.d. AREH, TR
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Table 3 Concentrations of PAHs in soils from other regions of the world

HiIX T+ 42 RAERE/ cm PAHs FiZ B/ pg-kg ! SCHR
R, HE IR R H 0 ~ 100 16 10 ~991 (7]
b, hE ffe) L% 0 ~1800 16 n.d. ~14363.7 [12]
b, hE IR R Hh 0 ~ 100 16 40 ~3 420 [13]
EwEK, THE peptii 0 ~ 100 16 161 ~3 285 [14]
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