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1
Fig. 1 Map of the sampling sites

1.2
PCBs OCPs GG
MS [8] .
. 80 . o8 .
2,4,5,6- (TemX)
(PCB209), 2 g
, 150 mL 48 h,
3~5 mlL, 10 mL
. lmL /o
(2:2:3, ) o /
(1:1, ) PCBs OCPs o
0.5 mL, 2 mL ,
4 pL.5 pg/mL  PCB54 , o
:DB-5 MS ¢ 50 m,
0. 25 mm, 0. 25 ym); 3
250 C, 80 C, : 80 C
1 min;80~160 ‘C (10 *C/ min);160~190 °C (3
‘C/ min); 190~290 C(5 C/ min), 5 min,
42 PCBs( 1) 22
OCPs (o«-HCH. g-HCH. y-HCH. §-HCH. p, p -
DDE.p, p-DDD,o, p-DDT, p, p-DDT . N

N N ~ QT N

N N )6
AccuStandard, Inc .

(QA/QC),
10 1 .1 1
., TemX  PCB209 75% ~
97%., 5% .

1 PCBs
Table 1 Standard samples of PCBs

PCBs

PCBs 17,18,28,31,33
PCBs 44,49,52,70,74
PCBs 82,87,95,99,101,105,110,118
PCBs 128,132,138,149,151,153,156,158,
PCBs 169,170,171,177,178,179,180,183,187
PCBs 191,194,195,201,205
PCBs 206,208

2
2.1 PCBs
24 PCBs, NN
NN . 11
PCBs . 0.64~17.7
ng/g., 8. 67 +6. 24 ng/g,
PCBs, PCBs(PCB28,52,
101,118,153,138,180) 32% ~92%,
PCB28 ( 2. 3,
PCBs C 3
( . )
C 2);
1X
10* t, 9Xx10° t, 1X10° t;
4X10° ~4. 5% 10° t,
0l PCBs
, 36 9%,
(22 #13%) . ,

PCBs

[10—12]
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Table 2 The concentrations of the selected PCBs and OCPs
in the surface sediments ng/g dw
(n)
«HCH 6.95 0.04 2.7642.73 100% (11
g-HCH 16.73 0. 60 5.98 45. 79 100% (1D
v-HCH 3.91 nd 0.87 4. 33 55% (6)
5-HCH 1.32 nd 0.40 0. 47 55% (6)
p+p-DDE 49.73 0.18 11. 54 416. 27 100% (11)
p, p-DDD 22.06 0.09 6.24 47.33 100% (1)
P p-DDT 3. 40 nd 1.1241.19 72% (8)
PCB 28 11.54 nd 4.11 4. 36 81% (9
PCB 52 1.51 nd 0.44 40. 51 81% (9
PCB101 1.52 nd 0.6140. 65 63% (7)
PCB118 0.83 nd 0.26 40. 32 55% (6)
PCB138 0.70 nd 0.2140. 25 63% (1)
PCB153 1.63 nd 0.73 40. 67 63% (1)
PCB180 0. 87 nd 0. 11 40. 26 27% (3)
HCHs 26.0 0.63 10.049.7
DDTs 75.2 0.26 18.9423.9
PCBs 17.7 0. 64 8.746.2
nd:
3

Table 3 The concentrations of PCBs with three to seven

chlorine atomsin the surface sediments of the Dianchi Lake

ng/g dw
1 nd 0. 84 1.02 2.16 1.27
2 nd 0.16 0.07 0. 85 0.11
3 1.35 1.70 2.50 2.73 0.14
4 0.17 0.49 0. 38 1. 85 0. 06
5 0.19 0.06 0.33 0.07 nd
6 2.75 0.27 0.17 0.31 nd
7 4.55 2.80 3.74 1. 40 0. 87
8 7.36 1. 40 4. 14 1. 07 nd
9 6.59 1. 26 2.52 1. 56 0. 27
10 10.73 1.73 3.08 1.52 nd
11 11.54 0.83 2.87 1.52 nd

nd:

[13]

2.2 OCPs

OCPs 0. 90
28.91432. 83 ng/g. 11

. 11 OCPs

(DDTs) (HCHs) . «-HCH, g
HCH., p, p-DDE, p, p-DDD 100% ,
HCH.s-HCH  p.p-DDT 50% .,
0,p-DDT, ( ) o
,p» p-DDE p» p-DDD R

11.54+16.27 ng/g  6.24+7.33 ng/g,
B-HCH.e-HCH, p, p-DDT,

. PCBs.DDTs  HCHs
DDTs DDE  DDD (141
p» p-DDE
p,p-DDD , 43% ~74%
21%~54%.,(p,p-DDE + p,p-DDD)/DDTs
0. 84 ~0. 99 «C 2y,
DDTs .
DDE DDT .
DDT DDE
fs] . DDE
DDE . . 30
. DDE
[16.,17] . s
DDE . .
DDT DDD.
HCHs, B-HCH
. p-HCH
(8] | p-HCH/HCHs
0. 46 ~0. 81 ( 2),8-HCH/HCHs
0. 10), HCHs
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. 1952
1983 . 4.9X10° t
4.5X10° t .
33% 209, .

; , ( 99% y-HCH)

DDT,o0,p-DDT y-HCH .

0, p-DDT , P, p-DDT
y-HCH
(DDD+ DDE)/DDT

p-HCH/o-HCH
.(DDD+DDE)

2 PCBs, HCHs
Fig. 2 The distribution and composition of PCBs, HCHs

DDTs

and DDTs in the surface sediments of the Dianchi Lake

/DDT 5, 10;3~-HCH/o-HCH
1 . 4 i 4. 8 D)
DDTs HCHs
2.3 PCBs OCPs
( 4), ERL
s ERL,
10% ; ERM s
ERM, 5%,
PCBs ERL 22.7 ng/g, 50
ng/g . .
DDTs ERL ERM 1.58 ng/g  46.1
ng/g. 4 .11 PCBs
ERL; DDTs ERL,
90% (n=10), 2 DDTs
ERM., 11 ¥
HCH 6 ERL,5 ERM,
4 PCBs OCPs £

Table 4 Assessments of potential biological risks of the
selected PCBs and OCPs in surface sediments using

sediment quality guidelines'®

ERL ERM >ERL >ERM
DDE 2.2 27 55% (6) 18% (2)
DDD 2 20 45% (5) 9% (1
DDT 1 7 45% (5) 0% (0)
DDTs 1.58 46. 1 91% (10)  18% (2)

v-HCH *# 0.32 0.99 55% (6) 45% (5)
PCBs 22.7 180 0% (0) 0% (0)
a [20]
s
s ,
s o
DDTs HCHs
s o
3
PCBs OCPs
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Organochlorine Pesticides and Polychlorinated Biphenyl in Surface Sediments
of the Dianchi Lake: The Distribution and Risk Assessment

LIN Tian ',MA Chuan-liang®, WANG Li-fang"* ,GUO Jian-yang '

(1. The State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang

550002, China; 2. Department of Environmental Science and Engineering, Fudan University, Shanghai 200433, China)

Abstract ; The Dianchi Lake is the largest lake in Yunnan Province and the sixth largest freshwater lake in China, with a reputa-
tion of a Pearl Imbedded on the Plateau. It plays a very important role in agriculture and the water supply of Kunming City.
However, comprehensive studies on the environmental pollution of persistent organic pollutants in the Dianchi Lake have not
been carried out in recent years. In this study, we collected eleven sediment samples from the Dianchi Lake to evaluate the con-
tamination and ecological risks caused by OCPs and PCBs. The contamination pattern was DDTs > HCHs > PCBs. DDTs
were the most abundant pollutants, their concentrations ranging from 0. 26 to 75. 20 ng/g dry weight, followed by HCHs from
0. 63 to 26. 0 ng/g and PCBs from 0. 64 to 17. 07 ng/g. The concentrations of DDTs, HCHs and PCBs decreased sharply, by 1
or 2 orders of magnitude, from the upper section to the lower section because of being obstructed by the dam. The PCB homo-
logue profiles were dominated by less chlorinated compounds with tri-PCBs and penta-PCBs, which are related to the historical
production and use of PCBs in China. The isomer ratios of (p,p~DDE + p, p~-DDD)/DDTs (>>0. 84) and 3-HCH/HCHs (>
0.45) suggested that the input of OCPs could be attributed to the heavy historical application which was preserved in agricul-
tural soil in adjacent areas. Some sediment samples had higher concentrations of DDT compounds and y-HCH than the stand-
ards from the Canadian Environmental Quality Guideline, suggesting the OCPs in the sediments of the upper Dianchi Lake
might have posed a bit high harm to the aquatic environment.

Key words: PCBs; OCPs; distribution; risk assessment; sediment; Dianchi Lake



