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153 154 183 209) EO0-5277( "C BDE28 47 99 100 153 154 183 209) E0-5275(
"C PCB52 PCBA38) Cambridge Isotope Laboratories ( Andover MA USA) ;
( ) J. T. Baker ; ( 99%) Alfa Aesar; ( )
( )
; (100—200 ) )
70 C 3—4h 550 C 6 h; ( ) 600 °C 6 h; (
) ; ( GPC bio-beads SX3 200—400 ) Bio-Rad
Laboratories Inc.; ( )
1.2
200
-4 C .
S5¢g Na, SO, 200 mL (1:1 v/V)
2 h 65 °C. 2 45 6-TCMX( 20 ng)
E0-5277( "C BDE209 20 ng 2.0ng).
- . - (22cecmx1.9 cmi.d.)
323% 8 230% 1.0 em . 30 mL 40 mL
- 80 mL

F: 30 ml. (1:1 V/W) F,.
F, ( GPC) . GPC (10 cm x2.5 cm i. d.)

12 h) 30 mL (1:1 v/V) F, GPC

50 mL (1:1 v/V) 15—35 mL GC/ECD
OCPs( 2 45 6ICMX o-HCH HCB p pDDE p p~DDD o p~DDT p pDDT 7

) GC/MS-E1 PBDEs; F, GC/ECD pHCH yHCH 6HCH 3

1.3
Aglient 6890 * Ni . DB-5 (30 m x
0.318 mm i.d. x0.25 um Hewlett-Packard ). 230 C 300 C.
100 C 1.0 min 10 °C*min ' 180 C 2 °C*min "' 280 C
10 min. 1.0 pL (99.999%) 0.7 mLemin ",

Hewlett-Parkard 6890 GC-5973 MSD . GC-MS GCuECD
. EI EI 70 eV ( SIM)

230 € 280 C.
BDE28 47 99 100 153 154 183 Aglient Hewlett-Parkard 6890 GC-

5973 MSD El EI 70 eV ( SIm)
230 C 280 C. DB-SMS (30 mx0.25 mmi.d. 0.25 pum)
100 C 10 Comin "' 150 C 5 min 10 C+min "' 280 C
15 min 10 °Cemin ' 290 C 10min. 290 C
50 psi 0.75 min 1.0 mLemin "' 15 min.
1.0 pL. BDE209 Aglient Hewlett-Parkard 6890 GC-5973 MSD ENCI
. 150 € 280 C. DB-5MS (15 m x0.25 mm
i.d. 0.10 pm). : 80 C 10 Comin "' 200 C 20 °Cemin "' 300 C
20 min. 290 C 50 psi 0.75 min
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1.0 mLe*min "' 6.0 min. 1.0 pL.
BC PBDEs PBDEs 1.
1 PBDEs
Table 1 Retention time and selected ions of PBDEs and injection internal standard
/min
13C
BDE-28 21.583 405.8/407.8 417.8/419.8
BDE-47 23.793 483.7/485.7 495.7/497.7
BDE-99 26.216 403.8/405.8 415.8/417.8
BDE-100 25.533 403.8/405.8 415.8/417.8
BDE-153 29.753 481.7/483.7 493.7/495.7
BDE-154 28.287 481.7/483.7 493.7/495.7
BDE-183 35.297 561.6/563.6 573.6/575.6
BDE-209 24.024 484.7/486.7 496.7/498.7
PCB-52 18.260 302/304
PCB-138 22.393 372/374
2.1
10 EPA-8081(
) ! GPC
DDTs ( 1). (F, ) /
(F, ) . F 2 45 6dACMX o-HCH HCB
p pDDE p p~DDD o pDDT p p™DDT; F, BHCH y-HCH §3HCH
F, HCHs pHCH ~HCH
5-HCH 80 mL 30 mL (1:1
V/V) 0OCPs
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Fig.1 GC/ECD chromatogram of organochlorine pesticides in dustfall
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Fig.2 Total ion chromatogram of polybrominated biphenyl esters without GPC clean-up and with GPC clean-up in dustfall

2.2
. 6 5¢ 3
3 . 2 4 5 6-TCMX( 20 ng)
E0-5277( "C BDE-209 20 ng 2.0 ng)
3 ( Limit
of detection LODs) . OCPs 20 ng PBDEs 2.0 ng ( BDE-209 20 ng)
oHCH.HCB.B-HCH.y-HCH.p p~DDE.p p~DDD.o p~DDT p pDDT BDE-28
BDE-47 BDE-99 BDE-100 BDE-153 BDE-183  BDE-209 (n=3)
(n=3) ( average recovery %) ( relative standard deviation
RSD%) 2. 2 9 65.8%—115%
o pDDT EPA 70% —130%
. 8 PBDEs 58.6%—112% EPA1614 " 25% —
150%
2 (ngeg™)
Table 2 Main method parameters of organochlorine pesticides and polybrominated biphenyl esters ( ngeg™")
1% 1%
a-HCH 0. 865 4.79 98.1 8.3 0.002
HCB 1.03 4.40 84.4 9.4 0.003
BHCH 3.63 7.46 95.7 8.9 0.007
y-HCH 0.467 4.84 109 7.9 0.003
§-HCH 0.220 4.82 115 6.7 0.003
p p-DDE 15.6 19.1 87.2 11.6 0.005
p p~-DDD 2.08 5.44 83.9 5.6 0.007
o p~DDT 3.17 5.80 65.8 16.1 0.011
p pDDT 2.08 5.44 83.9 12.9 0.007
BDE-28 0.027 0.399 93.2 3.2 0.001
BDE-47 0.221 0.472 62.7 3.9 0.005
BDE-100 ND 0.334 83.5 2.2 0.102
BDE-99 0.177 0.625 112 5.2 0.045
BDE-154 0.044 0.390 86.6 4.6 0.012
BDE-153 0.081 0.465 96.1 4.5 0.012
BDE-183 0.202 0.495 73.3 4.1 0.026
BDE-209 84.004 86.35 58.6 10.4 0.003
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2.3

29
29 3 2 11 1 7
( 3). 3
2 45 6d4CMX  EO-5277 EPA
; 29 100% x £330
3 (%)
Table 3 Recovery parameters of surrogate standards for organochlorine pesticides and polybrominated biphenyl esters( % )
(Frso) (Friny) (Frisp)
TCMX 72 129 89 69 97 100
BDE-28" 60 147 89 79 93 100
BDE-47" 40 102 62 76 93 100
BDE-100" 38 94 56 76 93 100
BDE-99" 46 102 63 79 93 100
BDE-154" 36 88 51 69 93 100
BDE-153" 39 105 58 86 93 100
BDE-183" 31 101 54 76 90 100
BDE-209" 27 91 50 72 97 100
N R xto Y x*20 T F g x+30 ;
#0BC PBDE.
3
OCPs  PBDEs
DDTs ; GPC PBDEs
PBDEs
65.8% —115% 17% 0.002—0.011 ng‘g{1 ; PBDEs
58.6% —112% 11% 0.001—0. 102 ng'g_l
EPA
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ANALYTICAL METHOD FOR POLYBROMINATED DIPHENYL ETHERS
AND ORGANOCHLORINE PESTICIDES IN THE DUSTFALL

GUO Jiehong'* HOU Dekun' BEN Yujie' LI Xinghong' CAO Xueli’
(1. State Key Laboratory of Environmental Chemistry and Eco-toxicology Research Center of Eco-Environment Sciences

Chinese Academy of Sciences Beijing 100085 China; 2. Beijing Technology and Business University Beijing 100048 China)

ABSTRACT

Here a method based on silica gel chromatography and gel permeation chromatography for the separation
and clean-up of trace polybrominated diphenyl ethers ( PBDEs) and organochlorine pesticides ( OCPs) in
dustfall was developed. The method was effective in reducing the matrix interferences to the target compounds.
Under optimum conditions the spiked recovery of OCPs and PBDEs in dustfall was 65.8% —115% and 58.
6% —112% respectively and LODs was 0.002—0. 011 ng*g~' and 0.001—0. 102 ng*g~" respectively.
The recovery of surrogate TCMX and EO-5277 in real samples was 72% —129% and 50% —89%
respectively. The main parameters of the method and recovery of surrogate in real samples showed that the
method allowed the reliable investigation of environmental dustfall samples.

Keywords: organochlorine pesticides polybrominated diphenyl ethers dustfall.



