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Pollution Characteristics and Sources of Polycyclic Aromatic Hydrocarbons and Phthalic Acid Esters in Agri—
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Abstract : Polycyclic aromatic hydrocarbons(PAHs ) and phthalic acid esters(PAEs) are ubiquitous in the environment. They were the key
pollutants of the national survey of soil pollution. The Southern Jiangsu Province is the main part of the Yangtze River Delta, which was one of
the most rapidly developing areas not only in China but also in the world. Agricultural pollution in the Southern Jiangsu Province is more
concerned with the economic development. In this study, three cities including Suzhou, Wuxi, and Nantong in the Southern Jiangsu Province
were selected for the determination of PAHs and PAEs. Thirteen agricultural surface soil samples, including five samples from an iron and
steel factory were collected. The pollution characteristics and potential sources of PAHs and PAEs were investigated. The total PAHs and
PAEs concentrations varied from 147 to 40 300 pg-kg™, and from 0.575 to 762 pg-kg™, respectively. Concentration of benzo[a] pyrene and
the total PAHs of the surface soil was significantly correlated. Di—n—butyl phthalate(DBP) and di[2—ethylhexyl] phthalate were the pre—
dominant PAEs in the soil samples. The average PAHs and PAEs concentrations of soil nearby the iron and steel factory were 6 130 pg-kg™
and 47.4 png-kg™. Coking, sintering, and steel making processes were considered the potential sources of the high molecular weight PAHs and
DBP. This study described the PAHs and PAEs concentrations, distribution patterns, and potential sources in one of the most rapidly devel—-
oping areas in China. The results of this study should facilitate the development of soil environmental evaluation and safe food management
practices in rapidly developing areas.
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Figure 1 Field spatial distribution of surface soil samples
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Table 1 Information on agricultural surface soil samples

Eixes G SR FREARAE YIRS PrEHR
s1 E 120°40.910 N 31°58.810 b7 TR T4 4
S2 E 120°39.759 N 31°58.312° AR EE X NIRRT
s3 E 120°39.786" N 31°57.584" bi N NEE NIRRT
S4 E 120°36.015 N 31°58.754 g% TR T4 4
S5 E 120°36.263" N 31°57.910° EX TR T4 4
S6 E 120°45.051 N 32°04.851 R EXEE TR T M XA
S7 E 120°21.033° N 31°56.417° i TR TH S U4
S8 E 120°18.964° N 31°47.225 KA TeA5 TR T U IS
S9 E 120°17.432° N 31°40.619 LN To4 i B LU X R AR
S10 E 120°13.945° N 31°24.649° CEN: &3 To45 T X R
si1 E 120°30.143° N 31°28.103 IKFE T8 1L X 1 14H
s12 E 120°21.470° N 31°13.090° B3k F TR X AR
S13 E 120°38.724° N 31°00.990° pi 1 TR SRV 24

1 PAEs (5 ¥ S PR BTG 4338 0.13~2.2 pg kg™
F10.19~0.52 pg kg,

2 ERGWL

2.1 TR EIRFT R FEERER YIS KT

TEFTREER 13 MR HRZ AT, B PAHSH
WEEFBR(E 2), Ko, BAVREERN 147 ug-kg'
(FE&H ST), B =R R 40 300 pg kg (F£5:S11),13
ARESR ISR E R 7 710 pg-kg s

R F 75 7K G T 4 ANk R i 1
AT (S1.S2.83.54 Fil S5)H &1 PAHs (1) 34k
k6130 ng-kg™, FoH L S3 F1 S4 MR E B, 4B
415700 pg-kg™ Al 14 200 pg kg™ &\ PAHs ¥ EF
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WA S6 B FR K. PAEs fHk B IR B v Tt £ 358
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B E R AN i Y 3R B P L PAEs U
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pg kg™, FH S2 F1 S3 #F F B PAEs & B A X
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Figure 2 Concentrations of PAHs in the agricultural surface soils
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Figure 3 Concentrations of PAEs in the agricultural surface soils
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Table 2 Comparisons of PAHs and PAEs in surface soils from different research areas
BT X I8 PAHs ¥ JE Y0 B CPI9ME ) /g kg SCHR o R, PAEs ¥ B (3918 )/ g kg™ STk
WA WETTEX 787~24 600(4 950) [8] I TEILFERER X 750~32 600(1 770) [17]
JE A KERX 0.40~53.1(207) [91 WL b X n.d.~1 100(156) [18]
Lyl el 9.1~2 270(644) [10] I REMNERRX n.d.~5 450(736) [19]
VL PGB ARk 32.3~241 000(80 400) [11] BENE TR HIX n.d.~8 220(630) [20]
WA X 476~3 250(1 440) [12] TR MARRAR X 0.195~33.6(2.57) [21]
FHTIX n.d.~2 790(590) [13] WHTTATMN e X A + (4 000)* [22]
K=AEHRERREX 160~3 700(1 480) [14] |BR=AZVFEEARER 3 000~45 700 [23]
PHPEZF Tarragona fb. T X 166~1 002(558) [15] P 27~46 [24]
1335 R FHTHH Angren TOlLX 118~5 913 [16] fir (37.8) [25]
ThEa s X FANER) A 193~15 700(6 130) APPSR || X R 0.900~100(47.4) AHFFR

¥ :n.d.: £#H ;*: DEP + DBP + DEHP,
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Figure 4 PAHs pollution pattern of the agricultural surface soils from the Southern Jiangsu Province
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6. B F & PAHs 3.5 T 5AB S P SR 4
A BT RB IS SRE YR 3, RTAM
K R Hs TR FE WA H R H G AR, B
PAHs ¥R B9 S3 A1 S4 o PAHs £E5k § T8k
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PAEs 75§ (SR IR XA B o

3 #ig

(173 B X & H 3 5 PAHs B9k EETE 147~
40 300 pg kg™ Z[8], kT A B3R BE R 6 130
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Table 3 Ratios of Ant/( Ant+Phe ), F1t/(Flt+Pyr), BaA/(BaA+Chr), and LMW/HMW on the surface soils

THES S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13
Ant/(Ant+Phe) 0.12 0.04 0.07 0.11 0.07 0.12 0.52 0.52 0.15 0.21 0.17 0.52 0.04
F1t/(Flt+Pyr) 0.57 0.58 0.59 0.58 0.57 0.57 0.57 0.61 0.54 0.56 0.57 0.60 0.60
BaA/(BaA+Chr)  0.38 0.38 0.48 0.50 0.41 0.45 0.34 0.38 0.50 0.46 0.51 0.33 0.35
LMW/HMW 1.11 2.06 0.02 0.01 1.56 1.10 435 1.56 0.65 1.01 1.45 10.7 248
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