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Abstract A gas chromatography-mass spectrometric method for determination of deca brominated diphenyl ether

BDE 209 was developed by optimizing the instrumental operating conditions. In addition a sample preparation
method for determination of BDE 209 in soils by accelerated solvent extraction ASE was investigated based on the
strict QA/QC protocols. The detection limits of the instrumental and the method were 9. 75 pg and 3. 25 ng/g
respectively. The mean recovery was 86.8% with precision of 5. 56% RSD. The surrogate standards were used in
comparison of extraction efficiency for ASE microwave extraction ultrasonic extraction and Soxhlet extraction
techniques and the results showed that the similar recovery of 97.7% ~108% was obtained which means that all
the extraction methods mentioned above are suitable for determination of BDE 209 in soil samples.
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BDE 209 97.4% ° Dionex MARS
2000 CEM SU9THE
1000 t N Biichi
RE111 CT6D Hitachi
° 1.2 -
o7 RESTEK 15 m x 0. 25
mm i.d. x0.1 pm 265 C -
250°°C 250°C
o 140°C 10 °C/min
300 °C 5 min 5 ml/min
120 kPa 1 min 1 pL
’ EI
v BDE 209 70 eV SCAN
m/z 50 ~ m/z 1000
! SIM 1
BDE 209 PFTBA
12
BDE 209
BDE 209 X
Table 1  Monitoring ions of BDE 209
BDE 209 7 BDE 209
m/z
I '“ b ow e M0
BDE 209 S cpgo | 97118 81130 813'333??5'20
CpClyy  498.66  495.70  497.70 499.70
- BDE 209
1.3
- - BDE 209 50 pg/mL
- GC
-NCI/Ms ° 21 - ¢, BDE 209 50 pg/mlL Cambridge
. Isotope Laboratories 50
BDE 209 o/,
5 pg/mL
BDE 209 1800 pL 3 2mL
- 200 pL 50 pg/mL  BDE 209 "C,BDE 209
- GC - MS BDE 209
940 920 880 760
L 4 1 mL 10
1 20 40 100 pL 5 pg/mL  BDE 209 " C,,BDE
1.1 209 40 pL 5 pg/mL
QP2010 GC/MS - 50 100 200 500 ng/mL
ASE300

All rights reserved. http://www.ykcs.ac.cn

— 275 —



4 http // ykes. i3t. com. cn/ 2008
209
TEDIA ? 100 ~200 kPa
/ 1:1
48 h 130°C 12 h
Na,SO,  HCI 1 120
kPa
o *x100000)  Max Intensity: 115395
450C 4 h 1.25° ( T ud;?;ﬁ s.fu.‘L:.l:::L:n.m-; Temp 211
@ 1.00-
=
1.4 2 075"
= BDI 209
1.4.1 B 050° ‘
0.25- I
000 b 2 o . : |
10.00 g 100 10.0 125 15.0 17.5 200 225
L,/min
ng / 1:1
34 mL 1 200 kPa
100°C 10 min 10. 34 MPa Fig.1 Scan mode chromatogram for 50 ng/mL BDE 209
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100 s
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) 2
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1:1 10 mL Fig.2 Scan mode chromatogram for 50 ng/ml. BDE 209
1 ml 10 wL 5 pg/mL standard solution with an injector temperature of 285 °C
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2.1.4 7 2 S
3s 10s
BDE 209 9.75 pg 3.25 ng/g
2 50 ng/mL
Table 2 Result of repetitive test for
50 ng/ml standard sample
p/ ng: mL ! p/ ng: mL !
3 4 50 ng/mL 20 1 50.57 5 44.52
2 52.52 6 48.41
3 49.06 7 53.52
GC/MS EI 4 53.38 50.28
2.3
1 ASE
5 9.70
(x1000) Max I[ntensity: 1628
Tome 9,681 Scand 1105 Lalon 368 Oven Teap236.81 8.93 8.46 9.23 9.61 ng/g 9.19 ng/g
e 1.5
B 5. 56%
5o 86. 8%
s | 2.4
M«MHMWMM )
7.5 10,5 125 150 17.5 200
L/min
BDE 209
3 50 ng/mL BDE 209
BDE 209
Fig.3 Selected ion monitoring mode chromatogram for
50 ng/mL BDE 209 standard solution
. - 3 97.7% ~
at a normal instrumental sensitivity
108%

{(x100) Max Intensity: 859

Tane 9772 Scand 113 Tlen. 327 Oven 1'omp237.72

F5iF ‘

50-
25 Wy “ " HW ”‘! 'mm
75 105 125 150 175 200

t,/min

P i 143

4 50 ng/ml BDE 209
Fig.4 Selected ion monitoring mode chromatogram for
50 ng/mL BDE 209 standard solution

at a worse instrumental sensitivity

2.2
GC/MS BDE 209
50 100 200 500 ng/mL
ASE 50 ng/mL
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Table 3  Comparison of the recoveries for the method

with different extraction modes

R/ %

RSD/ %
95.6 96.9 105 99.3 5.34
94.8 99.0 99.3 97.7 2.59
114 99.8 109 108 6.47
107 95.9 99.1 101 5.68

2.5
BDE 209
9.19ng/g 17.3 ng/¢g
BDE 209
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