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Pollution characteristics of phthalate esters in greenhouse agricultural soil in Xinmin, Shenyang City

LI Yu—shuang, CHEN Lin, GUO Qian, SONG Xue-ying, HOU Yong-xia, LI Bing

(Key Laboratory of Regional Environment and Eco—Remediation of Ministry of Education, Environmental College, Shenyang University,
Shenyang 110044, China)

Abstract; The concentration and distribution of 6 phthalic acid esters (PAEs), listed as priority pollutants by United States Environmental
Protection Agency, in 41 greenhouse agricultural soils in Xinmin (Shenyang City, China ), were investigated by ultrasonic extraction com—
bined with GC-FID. The results showed that the total concentration of the 6 PAEs( X PAEs) in all the soil samples ranged from 0.52 mg-kg™
to 1.73 mg-kg™, with a mean of 0.94 mg-kg™. Moreover, the X PAEs exceeded 1 mg-kg™ in 32% of the tested soil samples. The two domi—
nant PAEs were di-n-butyl phthalate(DnBP ) and bis—(2-Ethylhexyl) phthalate (DEHP ), which were detected in all the soil samples and
accounted for 78% of the Y PAEs. There were no significant correlations between the PAEs concentrations and the cropping period or the
soil physiochemical characteristics(soil pH, organic matter, total nitrogen, and total phosphorus ).
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Figure 1 The location map of soil samples
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0.01 mg-kg™",DnOP 0.04 mg-kg™ 6 il PAEs B9 AR ]
RN 72.79%~96.46% , T RN E RSD<20% , 135
25 AR 2 (1 HA b G A TR s R Wik 2 4 A
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Table 1 6 PAEs content in greenhouse agricultural soil in

Xinmin, Shenyang

——
PAFs _ & i/mg'kg | e
/M SN EHIE
DMP ND 0.35 0.07+0.09 82
DEP ND 0.33 0.08+0.11 56
DnBP 0.18 0.88 0.44+0.16 100
BBP ND 0.24 0.05+0.09 22
DEHP 0.19 0.58 0.27+0.09 100
DnOP ND 0.20 0.01+0.05 7
SPAEs 0.52 1.73 0.94+0.28 100

TE:ND FORARM
Note : ND presented not detected.
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BBP>DnOP, DnBP 5 DEHP 7 338 b iy i i 1 il 43
214 0.18~0.88 mg-kg™ F1 0.19~0.58 mg-kg™', —H =
Fl i 13 3 PAEs 1) 78% ; H.ik /& DMP F1 DEP, 7 i
70 43 51 & ND~0.35 mg +kg™ 1 ND~0.33 mg -kg™';
BBP F1 DnOP 7 -3 v 4 Hh 58 F0 5 d K F- 241K
1215 43 X PAEs [ 6% 3 3¢ B I FHOBT R b X 15 it 4
v 3 PAEs AbA W) BARTS YU RHIE Sk mt . T
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5 DEHP £ B F5 Yok P, Bt g%
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ELK H () DnBP #iFR %355 100% , DMP F1 DEP i##x
RPN 66.7%F1 29.6% , HAth PAEs Biffb &1
F P ilbRiE. DnBP . DMP 1 DEP fi & #4543 51
ik 10.9.17.5 4.6 fi5, fir i L3 b PAEs BR{L G
Vit i AR I 25 1 A ERbRE . Bk AT L, vk
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FEEE 75 Y%, b DnBP & ik i b1 , DMP 1 DEP 7£ 1
Hrp AR BAE, BT T b v R AL
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Table 2 Soil allowable concentration and cleanup objective of

PAEs compounds in USA

PAEs FEbRE/mg kg TAHARHE/mg kg™
DMP 0.020 2.0

DEP 0.071 7.1

DnBP 0.081 8.1

BBP 1.215 122.0
DEHP 4.350 435.0
DnOP 1.200 120.0

2.3 el 5K H i PAEs S EXILE

P 2 Ay B T 5 i 3 3 b it Al 5 X s P
K H 3 6 Fl' PAEs BSFH & il . itk +
Herp PAEs S IR Y SR B S T RH
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PAEs J 522051 S 5% FH R K FH -3 ) 4.2 F5 0
10.0 1%, SEHAEKH 3584 F L5042 DnBP
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1 79% 1 92% , oK HIAIZE H 4= 58 v 5446t BBP
1 DnOP, +-3E 6 Ff PAEs {59 kS BT
bR . 225 0 PR 4 SRR it
falr + 5 PAEs St 5K H 48 PAEs S22 5%
e (P<0.01) (HF K H 53 H 2 A1 227 A B (P>
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Figure 2 The average content of six PAEs in greenhouse

agricultural soil and the field soil
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R 3 13 SPAEs 5T EHHERMNEE Z BRI B K M5 4
Table 3 Pearson correlation coefficients of XPAEs ,soil properties

and cropping years

SPAEs ik pH TN TP oM
SPAEs 1
Mg -0.081 1
pH 0.027 0250 1
TN 0.120 0273 -0.013 1
TP -0.100 -0.128 0.052  0.027 1
OM  -0.177 0307 -0.113 0.740%%  0.112 1

T IR P<0.01(2—tailed ),

Note: ** Indicate a significant difference at P<0.01(2-tailed ).

0.01),{H 3 PAEs & & S5H1# . -3 pH TN TP
J OM YJAAEAE R MK R . F i P 5T
P, AR F O SR AR e S R S IS S
o PAEs 7 LA B 3G I im 4 i i i e TR E
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