2011,30(7):1305-1313

Journal of Agro-Environment Science

BDE-47

1 2 1* 1
1. 100871 2.
266033
BDE-47 3 o
BDE-47 0~49
h . 97 h
o o 3~5h BDE-47
o BDE-47
Freundlich BDE-47 - Freundlich 0.72% 7.90%
TOC n 1.0 0.75+£0.03  0.74+0.02 2 BDE-47
TOC 2.86% n 1.0
1.03+0.03 .
BDE-47
X353 A 1672-2043(2011)07- 1305- 09

Sorption Characteristics of BDE—47 on Natural Soils
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Abstract The sorption kinetic and isothermal behaviors of BDE—-47 on three natural soils with different soil organic matter fractions fi
were studied. The results demonstrated that a two fast and slow —compartment first—order model was more appropriate for describing the
sorption kinetic data, compared to a one—compartment first—order model, especially in the initial sorption stage within 49 h. The fast sorption
was dominant during the whole sorption process from beginning to the apparent sorption equilibrium; while the contribution of the slow sorp—
tion to the total sorption amount gradually increased over time and then attained to a plateau at 97 h. The achieving time to the individual
sorption capacity for the fast sorption was much shorter than that for the slow sorption. The contribution of the fast sorption to the increase in
the total sorption amount of BDE—47 was prevailing at the start of sorption process from 3 h to 5 h; while the fraction of the slow sorption be—
came principal in the subsequent stage of sorption process. Within the narrow equilibrium concentration range due to the fairly low aqueous
solubility of BDE—-47, the fitting results by the linear partitioning model were comparable with the linear portion by the nonlinear Freundlich
model in this study. As for the Freundlich model, the nonlinear exponent n  values of BDE-47 for the two samples with lower foc 0.72% or
higher foc 7.90% were obviously lower than 1.0 0.75+0.03 and 0.74+0.02, respectively , suggesting somewhat nonlinear sorption character—
istics in the studied range of apparent equilibrium concentrations of BDE-47; whereas the linear behavior of BDE-47 for the left sample with
medium foc 2.86% was indicated by its n value much closed to 1.0 1.03+0.03 .
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Table 1 Physicochemical property of the studied soil samples
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Table 2 Model fitting results of sorption kinetic data using the soil samples
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B 4 1R 18RHEY BDE-47 BB S BEHTELH

P MWSE + lg Ko 1g +lg
L
fAX AR L B 1 0.986/0.985 0.002 2+0.006 3 5.035+3.504
Figure 4 The contributions of fast and slow sorption compartments 2 0.990/0.990 0.000 5+0.001 5 5.136+3.528
to the increase in the total sorption amount of BDE-47 with contact 3 0.994/0.993 0.000 2+0.000 4 4.69842.992
time using the soil samples, respectively
MWSE  1gKy.o N 18 lgKpo
3 4 P 0.05.
Y
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Table 4 Fitting results of sorption isotherms of BDE-47 by the soil samples using the Freundlich model at equilibrium time of 168 h
lg Koc
I MWSE + n lg Kioc
¢ =0.0lcg ¢ =0.1lcs ¢ = 0.5¢q
1 0.982/0.980 0.000 5x0.001 1 0.751+0.026 5.314+0.016 5.35 5.10 493
2 0.988/0.986 0.000 3+0.000 6 1.027+0.029 5.134+0.013 5.13 5.16 5.18
3 0.990/0.989 0.000 3+0.000 4 0.742+0.019 4.873+0.009 4.91 4.65 4.47
MWSE n g Ko N 18 n lgKio P 0.05,
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