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D etemination of Chemical W arfare A gents in Sil by A ccelerated
Solvent Extraction - Gas Chramatography
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Abstract A rgpid and effective method for detemination of 4 chemical warfare agents(GNVA ) in il has
been developed by using accelerated lvent extraction (A SE) - gas chramaiogrgphy (GC) coupled with du-
al sulfur and phogphorous mode flane photometric detector (FFD-P/S). Soil sampleswere extracted
with ASE by using mixed lution oftriethylamine and dichloromethane (5 95, by wolume) as lvent
and extraction presaure of 15M Pa at roam tamperature for 7 min  Isopropyl methyl phogphonofluoridate
(@), pinacolyl methylphogphonofluoridate (@) , and O-ethyl S-2-diisp ropylaminoethyl methylphos
phonothioate (VX) were analyzed by GC with flane photometric detector in phogphorousmode, and di-
chloroethyl sulfide(HD) was analyzed in sulfur mode The recoveries of ONVA s from the iked il
sanple were range of 73% - 88%. The detection Imitsof B, &, VX and HD were 1.8, 1.4, 70
and 500 ng/g, regpectively The result obtained showed that thismethod was obvioudly better than the
traditional liquid - olid extraction (L SE) method in the agpectsof recoveries, sensitivity, conaume ol-
vent and consume time

Key words: accelerated lvent extraction; liquid - lid extraction; chamical warfare agents gas
chramatography, il
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5% Tablel The stability of chemical warfare
’ “1.2.1" agents in the il (n =3)
Recovery R/%
101 g/g 2 OVAS T0sn__2h___8h___1d__ 2d
, B 40 37 0 0 0
D 69 61 8 5 <1
’ ’ VX 0 0 0 0 0
VX ’ HD 56 33 0 0 0
5% , VX * recoveries of ONVA s fram il after placed for a period of time(
80% , 3 )
! 8 R (dichloromethane )
) 3 5% ® 2 B Griethy lamine/dichlorome thane, 5:95, by volume)
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Fig. 2 The effect of extraction solvent on the
' recoveries of CWAs using accelerated
) ) solvent extraction( ASE)
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' 1.2.2 4 100 CIASE ™ 1SE
, 10
g 8 10mL, 7 min;
- 20 mL, 45 min;
, 4 4
- 40% 77% 73% 4 ;
88% Fig 4 Gamparion of recoveries of GVA s using accelerated lvent
2.4 extraction(ASE) and liquid - lid extraction (L SE)
, 2
2 (n=6)
Table2 Recovery precision and detection Imit of chemical warfare
agents from il using ASE(n =6)
Added A verage found . Detection limit
ONA's wallg gb) welllg b Average recoveries R/% RD s /% wing a'b)
B 10 8.1 81 6.6 1.8
D 10 8.8 88 5.5 1.4
VX 10 8.0 80 7.6 70
HD 10 7.3 73 6.4 500
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