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Kinetic study on the bioconcentration of heavy metals Cu and Pb in Meretrix
meretrix under the condition of sediment exposure
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Abstract: Under the condition of sediment exposure, the kinetic parameters of the absorption process of accumulation and
elimination of heavy metals Cu and Pb in Meretrix meretrix were investigated using a semi-static two-compartment kinetic
model. The kinetic parameters of bioconcentration were obtained from the model by nonlinear curve fitting, including uptake
rate constant (K;), elimination rate constant (K,), bioconcentration factor (BCF), and biological half-life (B8,,).The modeling
results showed that K, ranged from 4.6333 to 72.3754, K, ranged from 0.0512 to 0.0798, BCF ranged from 60.7646 to
1414.9634, and B;, ranged from 8.69 to 13.55. We found that the metal concentration data was confirmed to the
two-compartment model, and that good agreement was found between the predicted and observed metal concentrations using
the goodness-of-fit test under the condition of sediment exposure. The results also indicated that K, and BCF of M. meretrix
generally decreased with the increase of heavy metal exposure concentration in the ambient seawater, that the bioaccumulation
ability order to the two heavy metals was Cu>Pb, that B,, of Cu was longer than that of Pb, and that maximal content in the

organism (Camx) at the theoretic equilibrium increased and was basically proportionalto increasing metal concentration in the
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water. The experimental results showed that the semi-static two-compartment kinetic model could well fit the bioconcentration

of heavy metals Cu and Pb in M. meretrix, but requires further experimental research and analysis under different conditions.
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Fig. 2 Bioconcentration curves of Cu in M. meretrix at different concentrations
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Fig. 3 Bioconcentration curves of Pb in M. meretrix at different concentrations
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Tab. 1 Kinetic parameters of bioconcentration of Cu,
Pb in Meretrix meretrix’ body at different concentrations
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Cu 100 16.6811 0.0628 265.6226 26.562 11.04
Pb 50 15.4787 0.0798 194.0897 9.704 8.69
Pb 250 4.6333 0.0763 60.7646 15.191 9.09
Pb 500 4.6406 0.0572 81.1294 40.565 12.12
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Fig. 4 Relationship between contents of Cu (a) and Pb (b) in M. meretrix and their exposure concentrations
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Tab. 2 Summary of statistical information to assess the
goodness-of-fit of the two compartment model applied in
the bioconcentration of heavy metals

ﬁiKﬁfwamE A R R P
Cu 10 11 0.7969 0.9313 96.0164 0.0079
Cu 50 11 1.5241 0.9140 88.9217 0.0119
Cu 100 11 1.6645 0.9562 166.7321 0.0042
Pb 50 11 1.4288 0.9304 52.73115 0.0039
Pb 250 11 2.1940 0.9196 62.0570 0.0085
Pb 500 11 5.1076 0.9108 196.9848 0.0151
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