27 5 Vol.27 No.5

2007 5 ACTA ECOLOGICA SINICA May 2007
12 1 3 4 x
1. 430070 2. 510650
3. 510650 4. 510275
EPA PAHs OCPs
PAHs

22.1ng/g  1256.9ng/g
PAHs 0OCPs 20a 4.6ng/g  1021.5ng/g HCHs  DDTs
DDT PAHs  OCPs
40cm PAHs
OCPs

1000-0933 2007 05-2021-09 S154.1 X171 A

Polycyclic aromatic hydrocarbons and organochlorine pesticides in agricultural

soils from typical area of south subtropics China
HAO Rong' > SONG Yan-Tun' WAN Hong-Fu® PENG Shao-Lin®* *

1 School of resource and environment Huazhong agricultural University Wuhan 430070 China

2 South China Botanical Garden Chinese Academy of Sciences Guangzhou 510650 China

3 Guangdong Key Laboratory of Agricultural Environment Pollution Integrated Control — Guangzhou 510650 China
4 School of Life Science Sun Yat-sen University Guangzhou 510275 China

Acta Ecologica Sinica 2007 27 5 2021 ~ 2029.

Abstract Persistent Organic Pollutants POPs have become widespread in the environment and now represent a global
contamination problem. The global transport of POPs is of current interest and concern. Based on the model of global
fractionation and distillation at present the contributions of POPs from the subtropical regions of China to the pollution to
the global environment are paid more and more attention. Recent investigations showed that POPs concentrations in the
water sediment and atmosphere could be very high in the region. However there have been few studies on POPs in
agricultural ecosystems within this region. The U. S. EPA analytical methods were employed to examine agricultural soils

concentrations of Polycyclic Aromatic Hydrocarbons PAHs and organochlorine pesticides OCPs in typical area of
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subtropical zone of China. The distribution and main possible sources of these pollutants were studies. Contamination traits
in different planting manner were discussed. The results were showed as follows 1 The total PAHs concentrations ranged
from 22. Ing/g to 1256. 9 ng/g and the pollution extent was classified as a moderate level in comparison with other
investigations and soil quality standards. PAHs isomer ratios suggested that the pyrolytic origins such as fossil fuel
combustion related to vehicle exhaust as well as industrial emissions were the dominant source of PAHs. 2  The
concentrations of OCPs ranged from 4. 6ng/g to 1021. 5 ng/g and DDTs and HCHs didnt exceed national soil quality
standards suggesting that OCPs contamination still existed after forbidden for a considerable period. OCPs residues might
be caused by its persistence and/or some fresh input of DDT and Endosulfan. 3 High PAHs and OCPs concentrations
were found in surface and subsurface soils. The total concentrations were declined with depth but transmission was little
under 40cm. 4 The PAHs of vegetable soils were slighter than that of paddy soils but the OCPs residues were more than

ones of paddy soils.

Key Words soils polycyclic aromatic hydrocarbons PAHs  organochlorine pesticides OCPs  subtropical zone
of China
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20g 2g
200ml 60°C 48h. 10ml 10ml
2 ~3ml 1 ml / 2:1 70ml
/ 3:7 . 0.4ml GC/MS
1.2.3
1 PAHs HP5973 - GC-MS 30m x 250pm x
0. 25um 70°C 3°C/min —200°C 5°C/min —285°C 12min 280C
1.2ml/min GC-MS 230C EI
1.3kv m/z 50 ~500amu PAHs
2 OCPs HP-6890 30m x0.32mm x0 17um 250C
*Ni 310°C 100°C 0. Imin  4°C/min—290°C 10min Tl
GC/ECD GC-MS
1.2.4
QA/QC
PAHs -dg =47.2% =
7.5% dy, =81.3% +4.4%  -d,, =96.3% +3.9% Jii-d,, =92.8% +6.7% and -d,, =96.6%
+5.8% OCPs 4 4- 96.7% +£2.9%
2
2.1
2.1.1 PAHs
PAHs 1 EPA 16 PAHs
PAHs 22.1ng/g  1256.9ng/¢g 318.2 £148.2 ng/g
22. 1ng/g
1256.9ng/g
1 PAHs ng/g dry weight
Table 1 Concentrations of PAHs in surface soils from the study area
Chinese name English name Mean Standard eviations Rang
Naphthalene 55.4 20.2 10.8 ~346.8
Acenaphthylene 6.1 3.1 ND ~27.6
Acenaphthene 2.5 1.9 ND ~5.8
Fluorine 5.8 2.5 0.9~18.6
Phenanthrene 42.6 15.3 2.8~229.5
Anthracene 27.6 10.8 0.9 ~113.3
Fluoranthene 37.7 14.7 0.7 ~140.5
Pyrene 16.8 9.4 0.4~77.7
a Benzo a anthracene 10.1 10.1 0.7~54.8
) Chrysene 19.6 11.1 0.8~92.1
b Beozo b fluoranthene 36.8 9.8 0.9 ~156.1
k Beozo k fluoranthene 16.8 11.3 0.8~61.8
a Bbenzo a pyrene 22.4 21.7 ND ~511.9
12 3-cd Indeno 1 2 3 —cd pyrene 8.6 2.4 ND ~41.0
ah Dibenzo a h anthracene 5.4 2.1 ND ~17.3
ghi Bbenzo g h i perylene 4.0 1.8 ND ~12.2
PAHs Total PAHs 318.2 148.2 22.1~1256.9

# Nd Not detectable
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PAH b PAH
4 PAH a ) b k PAHs 65%
Edward * 1 ~10ng/g
PAHs 20 ~50ng/g > PAHs
° PAHs ¥
9
PAHs
Phe/ Ant PAHs 7" PAHs
>15 98.3% Phe/Ant 15
2.4 PAHs PAHs
2.1.2 OCPs
2
OCPs 4.6 ~1021.5ng/g 113.4 £113.4 ng/g B-HCH I
DDE DDT 12.7+£15.3 ng/g 26.6 £37.3 ng/g 12.9 =
15.1 ng/g 22.0+£33.1 ng/g 17.5+23.3 ng/g 18.8 £20.1 ng/g > DDTs >
HCHs
2 OCPs ng/g dry weight
Table 2 Concentration of OCPs in surface soils from study area
Chinese name English name Mean Standard eviations Rang
a- a-HCH 3.7 5.0 ND ~ ~34.6
B- B-HCH 12.7 15.3 ND ~ ~88.0
v- v-HCH 3.4 4.1 ND ~ ~20.5
d- 3-HCH 4.2 8.9 ND ~ ~47.3
heptachlor 2.6 2.1 ND ~ ~12.0
Aldrin 3.8 6.1 ND ~ ~26.1
Heptachlor epoxide 4.9 11.6 ND ~ ~99.1
I a-endosulfan 26.6 37.3 ND ~ ~186.0
Dieldrin 12.9 15.1 ND ~ ~49.7
p p’- DDE p p-DDE 22.0 33.1 ND ~ ~131.1
Endrin 8.1 11.0 ND ~ ~61.4
1 b-endosulfan 6.7 7.5 ND ~ ~49.8
p p’- DDD p p-DDD 9.2 15.8 ND ~ ~132.4
Endrin aldehyde 6.2 10.3 ND ~ ~61.8
Endosulfan sulfate 9.1 12.7 ND ~ ~69.7
p p’-DDT p p-DDT 17.5 23.3 ND ~ ~103.5
Methoxychlor 18.8 20.1 ND ~ ~110.6
HCHs HCHs 15.3 19.4 ND ~ ~104.4
DDTs DDTs 26.9 38.1 ND ~ ~152.7
Endosulfans 33.6 43.7 ND ~ ~235.1
OCPs 113.4 113.4 4.6 ~ ~1021.5
*HCHs a b vy 3 HCHs tatal concentration of a b y 8 DDTs DDE DDT DDD DDTs tatal concentration of DDE DDT DDD
Endosulfans 1 Endosulfans tatal concentration of a b Endosulfan sulfate the same below

<0.05mg/kg GB15618-1995
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Fig. 2 Distributions of different types OCPs in each depth-section
PAHs
b PAHs
3 PAHs ng/g dry weight
Table 3 Comparison of PAHs in vegetable soils and paddy soils
Vegetable soils N =75 Paddy soils N =40
Chinese n: English na Standard Standard
inese name nglish name Mean t“ln(. ar Rage Mean tg'm 'ar Rage
eviations eviations
Naphthalene 46.6 45.2 10.8 ~215.7 59.8 73.8 11.2 ~346.8
Acenaphthylene 5.6 6.4 0.6 ~27.7 6.8 8 0.4~25.4
Acenaphthene 1.8 2.8 ND ~16.4 1.9 5 ND ~17.4
Fluorine 4.1 3.5 2.8 ~18.0 5.2 4.9 1.2~22.5
Phenanthrene 43.4 59.8 2.6 ~434.2 43.2 38.8 5.2 ~188.6
Anthracene 22.2 24.2 2.6 ~111.3 26.0 25.9 0.9 ~113.3
Fluoranthene 32.3 28.0 0.7 ~140.5 34.5 27.6 4.2 ~110.4
Pyrene 19.8 18.2 0.4~77.7 18.3 13.8 3.1~51.2
a Benzo a anthracene 17.6 15.8 0.7~85.6 15.4 14.1 1.6 ~53.5
il Chrysene 24.6 21.2 0.8~102.1 21.4 16.1 3.8~83.4
b Beozo b fluoranthene 34.2 25.8 0.9 ~156.1 32.8 20.8 5.9~75.0
k Beozo k fluoranthene 26.5 20.2 0.8~81.7 25.0 16.8 0.8~65.7
a Bbenzo a pyrene 12.9 27.4 ND ~233.9 26.5 83.4 1.3 ~511.9
12 3-cd Indeno 1 2 3-cd pyrene 7.7 6.7 ND ~41.0 7.2 4.8 1.3~19.5
a h Dibenzo a h anthracene i 5.4 ND ~26.0 4.6 3.9 0.3~16.8
ghi Bbenzo g h i perylene 4.2 5.5 ND ~37.7 3.7 3.2 ND ~15.3
PAHs Total PAHs 306.2 217.4 22.1~1256.9 330.6 197.0 59.4 ~744.8
2.3.2 OCPs
4 OCPs HCHs DDTs
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HCHs 4 - HCH v-HCH
- HCH  ~-HCH 4 18 |
DDTs DDTs DDE > DDT > DDD 87% DDE/DDD
1 DDTs DDE > DDD > DDT 5 DDT 61.1%
DDD/DDE 1
4 ng/g dry weight
Table 4 Comparison of vegetable soils and paddy soils
Vegetable soils N =75 Paddy soils N =40
Chinese name English name Mean Sle.m(.]ard Rage Mean Sta.mL.iard Rage
eviations eviations
a- a-HCH 4.0 5.9 ND ~34.6 3.1 3.0 ND ~10.7
B- B-HCH 13.7 13.7 ND ~60.3 11.1 17.9 ND ~88.0
v- v-HCH 3.7 4.6 ND ~20.5 3.0 3.4 ND ~10.9
d- 3-HCH 4.7 10.6 ND ~47.3 3.2 3.9 ND ~14.3
heptachlor 2.8 2.4 ND ~12.0 2.2 1.4 ND ~5.2
Aldrin 3.6 5.9 ND ~25.1 4.3 6.5 ND ~26.1
Heptachlor epoxide 5.6 14.4 ND ~99.1 3.6 2.7 ND ~12.4
I a-endosulfan 28.8 43.4 ND ~186.0 22.8 24.4 ND ~80.4
Dieldrin 6.7 7.9 ND ~49.8 6.7 7.0 ND ~34.9
p p'- DDE p p-DDE 9.4 12.3 ND ~42.6 8.7 13.5 ND ~69.7
Endrin 13.5 17.2 ND ~49.7 11.9 11.9 ND ~30.2
I b-endosulfan 24.8 32.0 ND ~116.9 17.3 35.2 ND ~131.1
p p’- DDD p p-DDD 22.6 27.5 ND ~103.5 8.8 8.5 ND ~38.4
Endrin aldehyde 8.7 9.0 ND ~34.2 10.2 23.9 ND ~132.4
Endosulfan sulfate 6.1 9.2 ND ~37.1 6.5 11.9 ND ~61.8
p p'-DDT p p-DDT 8.9 11.3 ND ~61.4 6.9 10.7 ND ~53.9
Methoxychlor 21.6 23.2 ND ~110.6 13.5 11.2 ND ~49.2
HCHs HCHs 16.3 19.4 ND ~96.7 13.5 19.5 ND ~104.4
DDTs DDTs 30.0 38.1 ND ~152.2 21.3 37.9 ND ~152.7
Endosulfans 34.6 49.4 ND ~235.1 31.8 31.5 ND ~119.8
OCPs 121.1 124.8 ND ~650.1 99.3 88.8 4.8~412.4
3
Goldberg * DDT
Wania ' “ K POPs
PAHS 21~24
PAHs !
Nam
PAHs
POPs
POPs
PAHs b #
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2

24 PAHS 25 ~27

20a
= 2 ~22a
1995 DDTs

3550t HCHs 31600t

2000t DDT?

PAHs  OCPs Nam ’
PAHs 6
PAHs Nam
PAHs
PAHs Kim *
Kim 1 7 74 41
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