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Determination of BDE-209 in soil by gas chromatography-negative
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Abstract: A method for determination BDE-209 in soil samples has been developed by using accelerated
solvent extraction-multilayer silica gel column cleanup coupled with gas chromatography/negative chemical
ionization mass spectrometry. Furthermore, the sources of uncertainty produced in measurement process were
analyzed. Each uncertainty components were calculated to combine the standard uncertainty, and then, the
relative expanded uncertainty was proposed. The results showed good linearity in the range of 10-1 000 ng/mL
with correlation coefficients was 0.999 3. The limit of detection of BDE-209 in soil samples was 0.87 ng/g. The
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recoveries with different concentrations were between 91.6%-103% and the relative standard deviations were

less than 5%. There were four uncertainty components in BDE-209 analysis of soil, which was: weighing,

constant volume, preparation, and analysis. The predominant uncertainty of 82.5% was from analysis, the

others from preparation, weighing, and constant volume were 12.6%, 2.53%, 2.43% respectively. The results

showed that the resulting combined relative standard uncertainty was determined as 0.078 and the expanded

uncertainty as 0.16 at confidence probability 95%, coverage factor &=2. The uncertainty evaluation of the

determination process can provide reliable theoretical basis for detection of BDE-209 in soils and improve the

accuracy of test results. Our results can also provide references for the determination of other PBDE congeners.
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