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Preliminary Study on Desorption Procedures of Typical PBDE from Natural Soils
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Abstract ; Polybrominated diphenyl ethers (PBDEs) are commonly used as the flame retardants in electronic industry and widely distributed
in multi-media environments. In order to understand the transport and fate characteristics of BDE47, as a model compound, the desorption
behaviors of BDE47 on 5 natural soil samples with different organic carbon contents were investigated by batch experiments with varied con—
centrations of BDE47 from 1 wg-kg™ to 10 pg-kg™ after a 30—d aging time, and the desorption isotherms were fitted by the nonlinear Fre—
undlich equation and linear model, respectively. The kinetic procedure of desorption was studied using a soil sample pretreated at 5 pg-kg™
of BDE47. The experimental data were calibrated to subtract the influence of vessel wall sorption. The analytical results indicated that des—
orption kinetics of BDE47 from soil could be classified into an initial fast desorption and a subsequent slow desorption. The linear behavior
was dominant at the initial stage; however, nonlinear characteristics gradually enhanced with the extension of desorption procedure. Dissolved
organic matter released from soil organic carbon was one of the major factors influencing desorption properties of the soil samples.
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Table 1 Physicochemical property of soil samples

THER pH 4+ TOC/% TKFEI%
#1 7.62 0.23 3.26
#2 7.59 1.06 429
#3 6.66 2.08 3.34
#4 6.40 453 12.23
#5 6.36 7.06 13.02
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Figure 1 Relationship between final aqueous concentration and

vessel wall sorption concentration of BDE47 in hexane extraction
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Table 2 Ratio of soil to water in desorption experiment
R HURR/ML WO BDEAT YR g L o BENZ B /g L7 UF BDEAT Lefiil/e"— A5BENER BDEAT ol %
0.05 10 8.1 5.0 32.6 20.0
0.10 10 13.8 8.5 27.5 16.9
0.20 10 194 12.0 194 12.0
0.50 10 36.3 223 14.5 8.9
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Figure 2 Kinetics of BDE47 desorption and DOM release from the soil sample(left), and the enlarged sections of BDE47

desorption kinetic curve(right)
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Table 3 Results of different soil samples with different TOC amounts

RS TOC  TOC FEHCRI% B?;‘%Eg%ﬁ)%
#1 0.23 8.1 86.4
#2 1.06 1.5 29.0
#3 2.08 1.3 114
#4 4.53 1.2 16.4
#5 7.06 2.8 18.7
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Figure 4 Relationship between BDE47 concentration in aqueous

phase and released DOM concentration
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