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The study of PAEs in soils from typical vegetable fields in areas of Guangzhou

and Shenzhen, South China
CAI Quan-Ying', MO Ce-Hui** ,LI Yun-Hui', ZENG Qiao-Yun', WANG Bo-Guang®, XIAO Kai-En', LI

Hai-Qin', XU Guo-Sheng' (1. College of Resources and Environment, South China Agricultural University Guangzhou 510642,
Chinas 2. Department of Environmental Engineering . Ji’nan University,Guangzhou 510632, China). Acta Ecologica Sinica,2005,25(2) 283~
288.

Abstract: Six U. S. EPA priority pollutants of phthalic acid esters (PAEs) including di-methyl phthalate (DMP), di-ethyl
phthalate (DEP), di-n-butyl phthalate (DnBP), butylbenyl phthalate (BBP), di-(2-ethylhexyl) phthalate (DEHP), and di-n-
octyl phthalate (DnOP) in twenty seven soil samples from nine typical vegetable fields in areas of Guangzhou and Shenzhen,
South China were determined by gas chromatography-mass spectrometry (GC-MS). Total contents of the six PAE compounds
(SPAEs) in all soils ranged from 3. 00 to 45. 67mg/kg. with 37% of total samples ranging from 10 to 20 mg/kg and 22% of
total samples ranging from 20 to 30 mg/kg. For each single field the highest average SPAEs was observed in Lianxing field
with 35.62mg/kg. and the lowest average SPAEs in Guangqing field with 10. 31mg/kg. For each single PAE compound,
concentrations of DEHP were highest (2. 8§ ~ 25. 1mg/kg) . followed by DnBP, both comprising over 90% of SPAEs. The
concentrations of other four compounds were all less than 2. 0mg/kg respectively, together amounting to <<5% of SPAEs. On

the whole the concentrations of PAEs in vegetable soils from the above areas were higher than those reported in other
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countries. Moreover, the concentrations of all five PAE compounds with the exception of DnOP exceeded the control limits of

PAEs in soil of U.S. A. to a various extent, especially DEP, DnOP, and DEHP exceeding more commonly and more seriously.

Key words :vegetable fields; soils; phthalic acid esters (PAEs); Guangzhou; Shenzhen
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Method detect Method quantity

Method detect Method quantity

Compounds Abbr it (ug/L) limit (g /1) Compounds Abbr G/l limit(ug/L)
. 2.15 . .65
Di-methyl phthalate DMP 1. 360 152 Butylbenyl phthalate BBP 0- 390 0-651
fae (2- )
Di-ethyl phthalate DEP 0- 91 1533 Di- (2-ethylhexyl) phthalate DEHP 0- 491 0-818
Di-n-butyl phthalate DnBP 0- 600 1. 334 Di-n-octyl phthalate DrOP 0-573 0- 955
2
2.1 PAEs (SPAEs)
27 .6 PAEs (ZPAEs) 3.00~45. 67 mg/kg C 2, 10~20
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.DMP  DnOP 1mg/kg s 6 DMP 4 DnOP o s

PAEs PAEs [6.107
PAEs 1,
2 PAEs (mg/kg, )
Table 2 Concentrations of PAE compounds in soil from vegetable fields(mg/kg DW)
Item DMP DEP DnBP BBP DEHP DnOP SPAEs?

Guangqing Range ND¥P~0.17 ND~0.18 ND~7. 89 ND~0.38 4.45~9.08 ND 5.43~17.50
Mean 0. 06 0.06 3.75 0. 24 6. 20 0 10. 31

Yuewang Range ND 0.06~1.42 ND~8.66 ND~1.48 9.92~25.11 ND~0.92 19.11~27.56
Mean 0 0.63 5.48 0.49 15. 24 0. 33 22.17

Shanmei Range ND~0.13 0.06~1.50 1.46~13.50 ND~1.09 5.42~21.54 ND~0.09 9.70~39.00
Mean 0.02 0.50 9.16 0.22 10. 96 0.03 20. 84

Tangjia Range ND ND~1.77 2.08~18.43 ND~1.24 9.17~24.23 ND~0.08 11.25~45.67
Mean 0 1.11 10. 76 0.41 14.76 0.03 27.06

Loucun Range ND ND~0.10 0.77~6.68 ND 7.35~12.02 ND~0.08 9.14~18.88
Mean 0 0.06 4. 34 0 9.25 0.03 13.68

Jiazitang Range ND 0.36~0.67 5.78~8.82 ND~0.64 6.14~13.87 ND~0.40 12.27~23.97
Mean 0 0. 56 7.48 0.21 9.29 0.13 17. 67

Beixing Range ND 0.30~0.40 12.12~15.99 ND~0.46 7.92~8.58 ND 20. 80~24.98
Mean 0 0. 35 14. 06 0.23 8. 25 0 22.888

Faii Range ND ND~0.10 ND~19.49 0.18~0.61 2.82~14.86 ND 3. 00~35. 06
Mean 0 0. 05 9.74 0. 39 8. 84 0 19. 03

Lianxing Range ND~0.68 0.06~1.27 17.19~20.55 ND~0.75 12.76~19.69 ND 30.01~42. 94
Mean 0.23 0.50 18. 45 0. 25 16.19 0 35.62

O ND s 1 Not detected, detection limit in table 1; @ SPAEs 6 PAEs Total

contents of six PAE compounds

2.3 PAEs 3 PAEs [14]
PAEs . Table 3 Soil allowable concentration and cleanup objective of PAE
PAEs (3l compounds in U. S. A.
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0
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