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燃料油和原油乳化液在缢蛏（Sinonovacula constricta）体内的富集动力学研究  

A kinetic study of the accumulation of No.0 fuel oil and Pinghu crude oil in the bivalve Sinonovacula constricta tissue 
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摘要：应用半静态双箱动力学模型在室内模拟了缢蛏（Sinonovacula constricta）对燃料油（0#柴油）和东海平湖原油乳化液的生物富集实验，通过对富集与释放过程中

缢蛏体内石油烃的动态检测以及对检测结果的非线性曲线拟合，获得缢蛏对0
#
柴油、原油乳化液的吸收速率常数k1、释放速率常数k2、生物富集因子BCF、平衡状态下缢

蛏体内石油烃含量CAmax、生物学半衰期B1/2等动力学参数.拟合结果得到的各动力学参数平均值分别为：缢蛏对0
#
柴油乳化液的吸收速率常数k1为10.67、k2为0.0795、

BCF为122.56、CAmax为129.07 mg·kg-1、B1/2为9.61 d；缢蛏对原油乳化液的吸收速率常数k1为7.79、k2为0.0948、BCF为89.38、CAmax为110.68 mg·kg-1、B1/2

为7.88 d.缢蛏对0
#
柴油、原油乳化液的吸收速率常数k1、BCF均随外部水体中石油烃浓度的增大而减少，对0

#
柴油、原油乳化液的释放速率常数k2与外部水体中石油烃浓

度无明显相关性，CAmax随外部水体中石油烃浓度的增大而增大.对模型的拟合优度检验结果显示，模型的拟合优度良好.0
#
柴油在缢蛏体内的富集量高于原油乳化液、释放

量低于原油乳化液，其原因与不同种类石油的烃类组分有关.

Abstract：The kinetic parameters (uptake rate constant(k1), elimination rate constant(k2), accumulation factor (BCF), and biological half-life(B1/2))of the 

accumulation and elimination of No.0 fuel oil and Pinghu crude oil in the bivalve Sinonovaculaconstricta tissue were determined using the semi-static two-

compartment kinetic model. The average value of k1,k2,BCF, CAmax and B1/2 was 10.67, 0.0795, 122.56,129.07 mg·kg-1, and 16.44 days for No.0 fuel oil in the S. 

constrictatissue, respectively. In comparison, the average values of k1,k2,BCF, CAmax and B1/2 was 7.79, 0.0948,89.38,110.68 mg·kg-1, and 7.88 days for Pinghu 

crude oil, respectively. It was found that k1 and BCF in the S. constrictatissue generally decreased with the increase in petroleum hydrocarbons exposure 

concentration in ambient seawater, but there was no significant relationship between these two parameters and concentration in ambient seawater. CAmax 

increased with the increase in petroleum hydrocarbons exposureconcentration in ambient seawater. The results from goodness-of-fit test also indicated that the 

concentration of petroleum hydrocarbons was fitted to the two-compartment model. The concentration of No.0 fuel oil in S. constrictatissuewas higher than Pinghu 

crude oil during the experiment, which may be attributed to the component of petroleum hydrocarbons. 
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