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Abstract: In order to investigate the occurrence characteristics and transmission laws of organochlorine pesticides (OCPs) in

Luhu Lake, a typical suburban lake in the middle reaches of the Yangtze River, water and sediment samples were collected from
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40 sites in Luhu Lake, located in Jiangxia District, Wuhan, China. 24 kinds of OCPs were quantified by gas chromatography
(GC-ECD) to analyze the pollution characteristics, sources and multi-medium transmission laws. The results showed that, all 24
kinds of OCPs were detected in the study area, and the total amounts of OCPs ranged 0.64 to 6.97 ng L in dissolved phase,
0.06 t0 5.61 ng L. in suspended particulate matter, 0.47 to 14.16 ng g* in surface sediments, respectively. Compared with other
lakes, the OCPs concentrations were relatively low. HCHs accounted for the largest proportion in dissolved phase, while HCHs,
DDTs and Aldrin were the main pollutants in suspended particulate matter and sediment. The results of characteristic ratio
traceability analysis showed that HCHs and DDTs were mainly historical residues in the study area. The main sources of HCHs
in water and sediment were agrolindane application and mixed sources respectively, and DDTs were mainly degraded in an
anaerobic environment. The multi-medium transmission of OCPs was analyzed by the cosine theta similarity metric, partition
coefficient and fugacity approach. The distribution coefficient (Kq) between dissolved phase and suspended particulate matter
showed that OCPs in water were more easily to be adsorbed by suspended particulate matter with an increase in the octanol-
water partition coefficient (Kow). The fugacity fraction between water and sediment (ffsw) decreased with an increase in Kow,
indicating that the sediments in the study area were sinks of OCPs with high Kow such as HCB and Aldrin.
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Figure 1. Sampling sites in Luhu Lake
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Table 1. Detection characteristics of OCPs monomers in Luhu Lake

KPR fEAHI(ng L) ISR AR (ng L) VIRl (ng g dw)
Y Yul %z %z %z
T me moc et BEF mow omoe oewe BEF O mae s owse BEE
a-HCH nd 0.31 0.10 97.44 nd 0.03 0.00 12.82 0.04 0.51 0.22 100.00
S-HCH nd 0.61 0.35 89.74 nd 0.42 0.07 76.92 nd 0.94 0.16 79.49
7-HCH nd 0.33 0.11 87.18 nd 0.04 0.01 35.90 nd 0.17 0.03 89.74
5-HCH nd 1.02 0.14 74.36 nd 0.63 0.06 56.41 nd 3.44 0.28 61.54
o,p-DDT nd 0.46 0.05 56.41 nd 0.07 0.01 53.85 nd 0.34 0.02 71.79
p,p-DDT nd nd nd 0.00 nd 0.16 0.01 7.69 nd 0.16 0.01 15.38
o0,p'-DDD nd 0.40 0.02 38.46 nd 0.17 0.03 53.85 nd 0.75 0.15 46.15
p,p'-DDD nd 0.03 0.00 51.28 nd 0.05 0.00 53.85 nd 0.33 0.10 89.74
o,p-DDE nd 0.66 0.07 46.15 nd 1.38 0.07 28.21 nd 2.23 0.20 74.36
p,p-DDE nd 0.25 0.03 41.03 nd 0.12 0.01 7179 nd 1.43 0.33 84.62
R 0.01 0.96 0.38 100.00 nd 2.05 0.12 66.67 nd 391 0.64 74.36
K ERH nd 0.72 0.03 30.77 nd 0.13 0.02 51.28 nd 1.48 0.40 84.62
SEAKECH nd 0.20 0.03 79.49 nd 0.17 0.02 58.97 nd 0.86 0.04 23.08
SR I nd 0.24 0.01 53.85 nd 0.11 0.01 20.51 nd 0.30 0.02 92.31
SR PRI nd 0.06 0.01 56.41 nd 0.02 0.00 46.15 nd 0.11 0.04 94.87
=S nd 0.40 0.06 76.92 nd 0.09 0.00 7.69 nd 0.33 0.03 53.85
J &S nd nd nd 0.00 nd 3.74 0.17 20.51 nd 0.34 0.05 38.46
Rt nd 0.13 0.04 89.74 nd 0.48 0.02 30.77 nd 3.13 0.25 89.74
HEAH nd 0.22 0.04 53.85 nd 0.09 0.02 28.21 nd 0.06 0.00 64.10
o- TS} nd nd nd 0.00 nd 1.36 0.10 25.64 nd 0.17 0.03 74.36
p-iSt nd 1.80 0.30 53.85 nd 0.41 0.01 5.13 nd 0.36 0.01 10.26
B HR R 5 nd 0.45 0.15 97.44 nd 0.01 0.00 5.13 nd 0.16 0.03 82.05
HCB nd 0.62 0.22 94.87 nd 0.09 0.01 33.33 nd 1.16 0.21 84.62
MXC nd 1.64 0.06 43.59 nd 0.02 0.00 5.13 nd 1.31 0.05 30.77
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Figure 2. Spatial distribution of OCPs concentration in Luhu Lake

(a) dissolved phase (b) suspended particulate matter (c) sediments
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Figure 3. Composition characteristics of OCPs in Luhu Lake
(a) dissolved phase (b) suspended particulate matter (c) sediments
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Figure 5. The cosine theta similarity metric (cos) of OCPs between different media in Luhu Lake
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Table 2. Partitioning coefficients of OCPs in Luhu Lake

V5944 Kd Koc Log Kaq Log Koc Log Kow Log Koc* 21
PR ER 2R 0.00 7.96 -2.81 0.90 3.64 3.20
»-HCH 0.13 3.46 -0.88 0.54 3.72 3.49
S-HCH 0.25 31.32 -0.61 1.50 3.80 3.36
a-HCH 0.03 78.97 -1.47 1.90 381 381
J-HCH 0.85 56.53 -0.07 1.75 414 3.82
Wl 0.21 366.85 -0.68 2.56 4,55 3.87
BN ) 0.04 2.88 -1.41 0.46 4.56 3.98
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FERK IR 0.70 24.28 -0.16 1.39 5.45 5.20
0,p'-DDD 153 21.33 0.19 1.33 5.87 5.19
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p,p’-DDD 0.26 68.26 -0.58 1.83 6.02 5.00
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0,p'-DDT 0.20 52.40 -0.71 1.72 6.79 5.35
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Figure 5. Fugacity fraction (ffsw) between water and sediment in Luhu Lake
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