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Distribution, source identification and risk assessment of organochlorine pesticides
(OCPs) in suspended particulate matter (SPM) from Lake Chaohu

WANG Qingmei, HE Qishuang, WANG Yan, HE Wei, QIN Ning, KONG Xiangzhen, LIU Wenxiu & XU Fu-
liu

(MOE Laboratory for Earth Surface Process, College of Urban and Environmental Sciences, Peking University, Beijing
100871, P. R. China)

Abstract; The residual levels of organochlorine pesticides ( OCPs) in suspended particulate matter (SPM) of four sampling sites
collected from Lake Chaohu ( May 2010 — April 2011) were measured. The temporal-spatial variation and composition of OCPs
were analyzed and potential sources and ecological risks of OCPs were also explored. Results showed that; (1) Seventeen types of
OCPs were detected in the SPM samples of Lake Chaohu, including 4 isomers of HCHs (a-, B-, y-, 8-HCH) , two parent DDT
compounds (o,p’-, p,p’ -DDT) and their three metabolic products (o,p’-, p,p’-DDE, p,p’-DDD), HCB, Heptachlor,
Aldrin, Isodrin, 2 isomers of Chlordane (a-, y-chlordane), Endosulfan I and Mirex. (2) The annual average concentration of
> OCPs in the SPM of Lake Chaohu was 172.7 + 434.9 ng/g, and HCHs and DDTs accounted for 15.1 + 10.3 and 138.8 =
407.3 ng/g, respectively. The DDT content reached a maximum value in the summer. Regarding the spatial variability in the de-
gree of pollution, the following trend was observed : eastern lake > western lake > central lake. (3) DDTs were the primary con-
stituents of the total OCPs. The proportion of DDTs was the highest in the summer and the lowest in the fall. However, HCHs were
the most significant pollutants only in the fall. (4) Considering possible sources, HCHs were derived from the illegal use of lin-
dane, while DDTs likely originated from the industrial use of DDTs and illegal use in the spring. Moreover, DDTs degraded prima-
rily under aerobic conditions. (5) In the SPM of Lake Chaohu, residual p,p’-DDT and o,p’ -DDT may have adverse impact on
the aquatic organisms.
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Fig. 1 Distribution of sampling sites in Lake Chaohu
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min H B F+ E 150°C, Fi Ll 3°C/min 4k L F F y-HCH 93.1 0.5
240°C {34 5 min, fi%J5 L 10°C/min 3 & 7+ & 300°C 8-HCH 94.1 0.5
PREE S5 min. T3 28 URR B 200°C, % i 2R IR B o,p’-DDE 112.0 1
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SUHEERYITh Y OCPs 451 5 M 172.7 +434.9 ng/g. TR B /K 555 2 DDTs (138.8 +407.3 ng/g) ,
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ng/g) >B-HCH (2.7 ng/g) >3-HCH (2.0 ng/g) (F£2).
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A5 Y 53 RIS FH R el A G BLII 2947 3500 iy, A 29 70% 3 A T AR TR X, R i 2 XU
AT BRI LA B ST XS S DX . R HCHSs 76 PO DX 450 a0 1 J R R B8 oy - ST JE ik ) 32324y
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.
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Tab. 3 Concentrations of HCHs and DDTs in SPM from lakes, rivers and estuaries in China

KAk AL (] S HCH/ (ng/g) Y DDTs/ (ng/g)
B (ARBY) 2010 4E 5 F—2011 4E 4 A 15.1+10.3 138.8 +407.3
PV 2002 4FH 7% - 2700 + 1900
Kymtt 2002 4E 8 H 6.2~14.8 3.4~25.7
KoY 2003 4F 8 H 6.2~14.8 3.4~25.7
Kyrmm R 1998 4E 5 H 11.3 £3.0 17.7 3.6
LT 12.3 +4.3 20.7 +5.5
=y 17.4 £3.2 15.3+0.9
TREE 21.9+10.7 14.6 1.6
Fpe20] TR 2007 4£ 10 H 13.8 ~53.8 9.3 ~3565.0
25.1+12.1 539.4 +1041.4
dtHEE 25.6~42.1 25.1~79.2
33.8+11.6 48.2+£22.0
Kk HEVS ] 5.0~38.1 12.2 ~241.0
20.9+16.5 92.2 +86.2
TR HA 2008 4F 1 H 2.1~68.4 10.4 ~2476.6
39.2+25.2 706 +995. 4
dtHET5 152.5 52.8~59.2
— 55.6 3.2
KA HES 67.6 ~191.8 15.4 ~394.4
113.0 +68.6 187.0 +143.5

4 2010 4F 9— 11 JJ 5L 4 AE R 2 OCPs BR KT (ng/g)
Tab. 4 Residual levels of major OCPs in SPM at four sampling sites of Lake Chaohu
from September to November of 2010

5 JcC MS M TX
HCHs 18.0 £8.8 12.9£3.6 14.5 £3.4 20.4 +14.8
DDTs 18.3 9.8 9.7+8.4 11.1£7.6 12.0 £5.9
HCB 4.42.6 2.9+1.3 3.0+0.9 5.1+2.8
Heptachlor 1.8+1.2 0.7+1.4 1.1£0.9 0.6+0.9
Aldrin 0.2+0.3 — 0.3+0.3 0.1+0.3
Isodrin 1.3+0.4 0.8 +0.7 1.1+0.4 3.0+2.5
Chlordane 1.3+0.5 1.3£1.1 1.0 £0.7 1.2+0.7
Endosulfan I 0.8+0.2 0.4+0.4 0.8+0.2 0.6+0.4
Mirex — — — 0.1+0.1
> 0CPs 46.1£21.0 28.7£12.6 32.8+9.9 43.1£20.9

2.3 8% OCPs WA S RIBMH
2.3.1 B340 OCPs 4l MSLWIARIEY T4 OCPs 154y 7R i) %15 4 X OCPs 1y L BT LI 1,
5. DDTTE 3 OCPs th i 45 46 {38, JOHL BB 00,y 87. 9% | Bk eI, o 33. 3% 5 HCHs [UAE Ky
ETGH, 5 43.9% 5 LSR5 0. 0% FI4. 1% s HCB AERK AN & LA — M L 1451 10. 5% 5 ¢
e TR T I BT T 10% (F3).

3% {511, DDTs Al HCHs 76X OCPs 15 05 45%H 3% , 1877 6% HCHs il DDTs 13 Sy e/ B i o
B ELA 3 — 45 9 7. HCHs J5 181, I T K % ocHCH 547 4 0F (1 3% (56. 6% )  B-HCH 1% # 4 {6 16
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Fig. 2 Temporal trends of the total OCPs and the three major components (HCHs, DDTs and HCB)
of SPM in the eastern and central areas of Lake Chaohu from May to November of 2010
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Fig. 4 Seasonal changes in the composition of HCHs (a) and DDTs (b)in SPM of Lake Chaohu
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2.3.2 & 4% OCPs #y R JEAEAT  HCHs: 3R #% 81 (19 HCHs Al AE U5 T Tl HCHs s A%/} ( Lindane )
L8 P T P A T AR B EL 2 B 051 56 R HEA T IR 2 R o-/y-HCH Hffi K T 7, HCHs
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Tab.5 Comparison between OCPs levels in this study and CB-SQGs values

OCPs HE YR OCPs &/ (ng/g(dw)) TECs/ (ng/g(dw) ) PECs/ (ng/g(dw) )
Chlordane 2.45 (0 ~15.77) 3.24 17.6

DDD 0.98 (0~11.23) 4.88 28.0

DDE 5.45 (1.01 ~25.56) 3.16 31.3

DDT 137.18 (0 ~3343.95) 4.16 62.9

> DDTs 143.60 (1.73 ~3369.43) 5.28 572
Heptachlor 1.80 (0~12.74) 2.47 16.0
Lindane 4.24 (0.62 ~19.11) 2.37 4.99
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