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Abstract Although toxaphene is now banned in use the analysis of toxaphene has attracted

increasing interest due to its persistence and widespread atmospheric transport in the environ-
ment. A new method based on isotope dilution-gas chromatography-tandem mass spectrometry
ID-GC-MS/MS has been developed for the determination of three toxaphene specific conge-
ners comprised of Parlar No. 26 P26  Parlar No. 50 P50 and Parlar No. 62 P62 in soil.
" C,,-labeled indicator toxaphene solution was added to the sample prior to pretreatment. Then
the sample was extracted using pressurized liquid extraction PLE followed by purification on
multilayer acidic silica column and neutral silica column. The eluent was concentrated under
gentle nitrogen gas flow and spiked with the injection of internal standard of "’ C,,-chlordane. I-
dentification and quantification of the analytes were carried out in the multiple reaction monito-
ring MRM mode after the GC separation. The linear range was 20 — 800 p.g/L for three conge-
ners limits of detection LOD ranged from 3.0 to 6.0 pg. The five point calibration curves
showed a good linearity for all the congeners R’ > 0.99 . The relative standard deviations
RSDs were below 11% for and the spiked recoveries were in the range of 55% — 110%. The
developed analytical method is suitable for the determination of toxaphene specific congeners in
soil.
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12 persistent organic PC,- “C, P26 P50
pollutants POPs P62 99% CIL
7 ~
Parlar J. T. Baker
No. 26 P26 Parlar No. 50 P50 Parlar No. 100 ~200
62 P62 3 ’ 8% ~
50% 3 12h 180 T 6 h
POPs 22% 78 g
log K,, 2.5~6 2 g
9
10 44% 78 g
44 g
ECD 660 C
ECD 8 h
e 1.2
ECD 1.2.1
- GC- 20.0 g
MS de Boer ‘3 GC- 10.0 pg/L  "“C,, P26 P50 P62
MS 100 mL
30 min PLE
- 1:1 v/v
100 C 15 MPa
ID 15 min 30 s 2
POPs 1 1.2.2
PLE 2
2009 8 CIL “Ch mL 200 mm x 10 mm
P26 P50 P62 ID 5.08 2.5¢g
GC-MS/MS 10.0 g 22% 12.5 g 44%
; ID-GC- 100 mL
MS/MS 2 mL
PLE " 1.2.3
200 mm x 10 mm
3 5.0g Na, SO, 8.0¢g 45 mL
50 mL - 35:65 v/v
20 pL 10
1 ng "C,-
1.1 1.3
7000A Agilent DB-5MS 30 m x0.25 mm x 0. 25
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Bl 1 mL/min
1 pL 230 C P26 P50 P62 400
290 C 80 C 2 min 20 +6.2 400 +10. 3 400 £20.4 pg/L
C/min 200 C 5 C/min 250 C 55% ~110% RSD  3.2% ~10. 1%
7 min 10 C/min 300 C 2.3
1.4
EI 50 eV 230  “C,,-P26 “C,-P50 “C,-P62
C 150 C He 2.25 mL/min 65% ~ 115% P26 P50
N, 1.5 mL/min MRM P62
m/z
CE 1 2.4
1 MRM I pL
CE S/N 3 6
Table 1 Compounds monitored mass and collision
energy CE using electronic ionization P26 P50 P62 3.0 3.0
Precursor Product ion m/z B/ 6.0 pg
Compound ion Quantitative Qualitative oV 2.5
m/z ion ion
P26 195 195.1 159.1 5 ID
P50 195 195. 1 159. 1 5 1
]13362 195 195.1 159.1 5 13 Clo‘P26 13 C,O-PSO 13 Clo'P62
13Cm—P26 166 166. 1 130.1 15 50% ~ 110% P26 P50
C,,-P50 166 166. 1 130. 1 15
13C,,-P62 166 166. 1 130. 1 15 P60 0.17 0.08  0.09 ng/g
3C,,-Chlordane 385 276.0 242.0 30 200
1.5
PLE 3
g
o
E
RO P26 P50 <
P62
2 I
0 |
2.1
1000 [ N
I b
3 800 | 3
2c,-P26 “C,,- 5 ool
P50 "C,,-P62 200 pg/L E I
13 ;% 400
C, 200 pg/L ;
P26 P50 P62 20 ~ 800 200 |
pg/L of
RR RSD 4% 14 15 16 I7‘ 18 19 20
~15% 5 t/min
2.2 1 a b
3 20.0 g Fig. 1 Chromatograms of P26 P50 and P62 in a
400 wg/L P26 P50 a soil sample and b standard solution
P62 200 pg/L  "C,,- a. 1. P26 2. P50 3. P62. b. 1. *C,-P26 2. "C,)-P50
10
i i 3. Cy,-P62.
P26 “C,-P50 "C,,-P62 1.2
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