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Tenax Extraction as a Tool to Evaluate the Bioavailability of Polybrominated Diphenyl Ethers in Soil
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Abstract: The six main congeners of polybrominated diphenyl ethers(PBDEs ) in commercial products DE—71 and DE-79 were selected as
target compounds. Tenax extraction for 6 h was used to evaluate the bioavailability of PBDEs in soil, and the results of Tenax extraction was
compared with those of earthworm accumulation study. Tenax extraction for 6 h could extract the major PBDE congeners from soil at different
concentration levels efficiently. The extracted concentration was defined as the mass of congeners which was extracted from one gram of soil.
The extracted concentration increased with the concentrations of PBDE congeners in soil, but decreased with 1gK,,, values of the congeners.
There was a good correlation between the accumulation factor of PBDEs by Tenax extraction for 6 h(TSAF,) and that by earthworms (BSAF).
Therefore, Tenax extraction for 6 h could be used to evaluate the bioavailability of PBDEs in soil.
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Table 1 Concentration of PBDE congeners in different spiked levels in soil(ng*g™)

REY HE 1 TR 2 WA 3 WE 4 B S
BDE—47 2.04+0.001 11.70+0.52 22.83+0.76 63.75+10.21 117.0+0.62
BDE-100 0.65+0.01 3.18+0.39 5.79+0.13 17.25+3.40 31.64+0.069
BDE-99 2.23+0.20 15.04+£1.36 28.83+0.53 86.42+16.40 157.5£0.94
BDE-154 0.17+0.24 2.07+0.68 3.02+0.09 8.81+1.60 16.02+0.11
BDE-153 0.76+0.01 4.54+0.48 7.97+0.14 25.23+4.38 45.61+0.20
BDE- 183 3.40+0.89 23.07+2.11 40.99+0.30 134.2+18.89 242.9+2.90

Y.BDE 9.25+0.94 59.61+5.54 109.4+1.95 335.6+54.88 610.6+4.21
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Table 2 The TSA F;,BSAFs,Kg s and R* values for K of PBDEs

&Y K.  KefE Rl TSAF.{Y BSAF{Y
BDE-47 68100 03853 09722 2293 5.11
BDE-99 73200 02263 09715 13.47 445
BDE-100 72400 02419 09788 14.39 4.88
BDE-154 7.8200 0.1264 09701 7.52 2.52
BDE-153 7.9000 0.1048 09755 6.23 2.58
BDE-183 82700 00467 09811 277 0.88
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Figure 1 Relationship between the concentrations of PBDEs in earthworms and in soil
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Figure 2 The relationship between the concentrations of PBDEs extracted by Tenax and their concentrations in soil
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