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Abstract A method for the determination of polychlorinated biphenyls PCBs and polybromi-

nated diphenyl ethers PBDEs in ambient air using high volume sampling and high resolution
gas chromatography coupled with high resolution mass spectrometry HRGC/HRMS was de-
veloped. The results indicated that no breakthrough happened during the sampling procedure.
The recoveries of "’ C labeled compound standards of PCBs and PBDEs were in the ranges of
60. 7% —121.4% and 69.9% —140.4% respectively which were qualified by the corresponding
EPA methods. The limits of detection LODs of PCBs and PBDEs in real samples were lower
than 0. 019 pg/m’ and 0.189 pg/m’ respectively. The chromatograms of PCBs and PBDEs
show good performance in the separation. It is demonstrated that the method is suitable for the
determination of PCBs and PBDEs in ambient air.
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47 99 153 PCBs PBDEs "C
> 1981 68A-IS Wellington
10.2 cm 0.1 pm
PBDEs } PBDEs Whatman 450 C 12 h
PBDEs PUF 6.3 cm
! 7.5 cm 0.016 g/cm’
Dionex
ASE300
38 POPs
PBDEs
PBDEs PCBs Renggli
EPA TO-9A ’ 50 C
1.2
ASE 0 1.2.1
GPC
GC-MS - GC- PUF
ECD " PCBs PBDEs
HRGC/HRMS ECD
300 m’
PCBs PBDEs PUF A
PCBs PBDEs "C 2 ng
HRGC/ PUF A PUF B 6.3
HRMS PCBs cm 3.7 cm 24 h
PBDEs 2
1 . 2
1.1
high volume air sampler PUF
ECHO HiVol TCR TECORA
Agilent 6890N -20 C
CTC PAL AutoSpec Ultima 1.2.2
Waters Micromass
TSP
Fisher Sigma PUF A
PUF B
PCBs PBDEs "“C
660 C 68A-IS 1 ng -
0.063 ~0. 100 mm Merck 1:1 100 C
10. 3 MPa 1 500 psi 100 C
12 7 min 8 min
PCBs "C 68A- 2 min
LCS PBDEs "“C “C,,-BDE- PUF
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PCBs PBDEs BC ’
1 ng
2.1 / QC/QA
1 ~2 mL 1 2 PCBs PBDEs
1 1 2
g 4g lg 8g PCBs PBDEs PCBs PB-
2g 1 cm 70 DEs
mL 100 mL +2 ms
2 ~3 mL K-D .
0.2 ~0.3 mL 15% PCBs PBDEs "C
20 pL EPA 1668A  EPAl614 25% ~
150% 3
PCBs PBDEs " C S/N
68A-IS 1 ng
PCBs PBDEs
L.3 1 PCBs PBDEs
HRGC/HRMS 47.3% ~107.4%  77.5% ~104. 9%
14 15 N
El CB-77 105 118 123 BDE-17 28 47 99
VSIR 100 183 PCBs PBDEs
=10 000 35 eV
Trap 500 mA 350 V 59
PCBs PBDEs 270 C ! PCBs  PBDEs
280 C Table 1 Contents and recoveries of PCBs and
PCBs DB-5MS 60 PBDEs in a field blank
°C Analvi Filter + PUF
m x250 pm x0.25 pm 290 nate Content/pg 13C recovery/%
1 pL 270 C CB-77 16.2 103
1 mL/min 80 CB-8I N.D.~ 102
) ) CB-105 1.1 107
T 3 min 15 C/min 150 C 2.5 CB-114 N.D. -
C/min 270 C 3 min 15 CB-118 24.5 99
C/min 330 C 13 min PCBs CB-123 3.7 97
CB-126 N.D. 105
CB-156 N.D. 106
M/ M+2 CB-157 N.D. 81
M+2 / M+4 CB-167 N.D. 80
PBDEs DB-5MS CB-169 N-D- 7
CB-189 N.D. 47
30 m x 250 p,m x0.1 me 290 OC BDE-17 29.2 _
1 pL 270 C BDE-28 42.5 -
| mL/min BDE-47 48.6 84
' ) BDE-66 N.D. -
90 C 2 min 25 C/min 210 BDE-71 N.D. _
T 1 min 10 C/min 275 C BDE-85 N.D. -
10 min 25 °C/min 330 C BDE-99 23.6 105
BDE-100 45.4 -
10 min PBDEs BDE-138 N.D. B
M+2 /7 M+4 BDE-153 N.D. 78
M -2Br+2 / M - BDE-154 N.D. -
BDE-183 26.4 -
2Br +4 M-2Br+4 / M -2Br + BDE-190 N.D. _
6 M-2Br+6 / M -2Br +8 %« N.D. not detected.
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Fig. 1

Chromatograms of PCBs in an air sample
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Fig. 2 Chromatograms of PBDEs in an air sample
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1.5% ~4. 0% 0.019 pg/m’ 13 PBDEs
2.2 0.189 pg/m’ PCBs PBDEs
e 60.7% ~121.4%  69.9% ~ 140. 4%
"C PCBs EPA 1668A  EPA 1614 PCBs
PBDEs " PBDEs
PCBs PBDEs PUF 3 dioxin-like PCBs
PBDEs 1
Table 3 Results of dioxin-like PCBs and PBDEs in the
ASE . .
ambient air Sampler 1
Particle + Gas
1 C 13 C Analyte Content/ E¥e} recovery/ LOD/
1.2 pg/m? % pg/m?
]3 ’ CB-77 N.D. 76 0.012
PUF A C CB-81 N.D. 114 0. 008
PUF B B C CB-105 111 98 0.007
PUF A 5% CB-114 0.12 121 0. 004
CB-118 2.51 61 0. 005
CB-123 0.22 99 0. 005
2 CB-126 0.06 98 0.003
PUF A-1 PUF A-2 PUF B-1 CB-156 N.D. 94 0.001
PUF B-2 2 PUF A PCBs CB-157 N.D. 118 0.001
" CB-167 N.D. 114 0.001
PBDEs C 73.5% ~ 131.2% CB-169 N.D. 102 0.001
46.4% ~115.7% PUF B PCBs PBDEs CB-189 0.03 78 0.003
0.7% 0.5% PUF BDE-17 3.94 - 0.035
PCB PB BDE-28 6.88 - 0.035
S ; BDE-47 7.49 70 0.036
DEs PCBs PBDEs BDE-66 3.26 - 0. 060
1 PUF 24 h BDE-71 5.79 - 0.053
BDE-85 0.24 - 0.016
BDE-99 3.21 108 0.013
2 PCBs PBDEs VC BDE-100 0.52 - 0.013
Table 2 “C recoveries of PCBs and PBDEs BDE-138 0.80 - 0.154
in breakthrough experiments % BDE-153 3.97 139 0.082
Analyte A-l A2 B-1 B-2 BDE-154 1.79 - 0.077
¢C,,-CB-77 74 95 0.6 0.5 BDE-183 0.62 - 0.070
¢C,,-CB-81 111 131 0.7 0.5 BDE-190 0.15 - 0.189
C,,-CB-126 112 122 0.4 0.2
C,,-CB-169 130 115 0.3 0.2
3¢C,,-CB-105 98 106 0.5 0.3 1 2
C,,-CB-114 110 108 0.4 0.3 2. PCBs 18 PCBs CB-77 81 105 114
"Cy,-CB-118 100 12 0.3 0.3 118 123 126 156 157 167 169 189 28 52
%C,,-CB-123 103 114 0.3 0.3 s
BG,,-CB-156 121 13 0.4 0.2 101 138 153 180 369. 86 pg/m
1 C,,-CB-157 119 113 0.3 0.2 502. 54 pg/m’ PCBs
3C,,-CB-167 107 102 0.4 0.2 3 3
2 4.05 pg/ 3.77 pg/
*C,,-CB-189 94 90 0.2 0.1 pg/m pg/m
13C,,-BDE-47 50 46 0.5 0.3 Batterman
" C,,-BDE-99 86 50 0.4 0.2 16 PCBs
*C,,-BDE-153 116 56 0.4 0.2
2.3 PCBs > ,PBDEs 13 PBDEs
BDE-17 28 47 66 71 85 99 100 138
153 154 183 190 38. 66 pg/m’ 27.10
12 PCBs PBDEs pg/m’ Li " PBDEs
3 4 18 PCB 2.3 ~18 pg/m3
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Table 4 Results of dioxin-like PCBs and PBDEs in
the ambient air Sampler 2

Particle + Gas

Analyte Content/ 3 C recovery/ LOD/
pg/m? % pg/m?
CB-77 N.D. 68 0.005
CB-81 N.D. 104 0.003
CB-105 0. 86 93 0.002
CB-114 0.12 86 0.002
CB-118 2.40 78 0.002
CB-123 0.29 84 0.002
CB-126 0.07 85 0.002
CB-156 N.D. 88 0.001
CB-157 N.D. 85 0.001
CB-167 N.D. 83 0.001
CB-169 N.D. 77 0.001
CB-189 0.02 66 0.002
BDE-17 1.54 - 0.002
BDE-28 5.04 - 0.002
BDE-47 6.07 77 0.007
BDE-66 2.18 - 0.012
BDE-71 3.67 - 0.010
BDE-85 0.22 - 0.008
BDE-99 2.62 101 0.006
BDE-100 0.46 - 0. 006
BDE-138 0.60 - 0.012
BDE-153 2.71 81 0. 006
BDE-154 1.56 - 0. 006
BDE-183 0.43 - 0.028
BDE-190 N.D. - 0.076
N.D. not detected.
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