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Fig.2 Iirsource collision induced dissociation ( CID) and exact mass spectra of six alkyl methylphosphonic acids
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Fig. 3  Fragment pathway of alkyl methylphosphonic acids
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1 6
Table 1 Linear regression equation, correlation coefficients, detection limits and analytical precision
RSD (%)
: (n=3) - (me/L)  (ng) 1.0 50 10.0
Compound Linear regression equation r Linear range Detection lm i meg/ I mg/ L mgL.
MPA A= - 4.40+ 7.36C 0.9847 1.0~ 20 5 8.8 6.5 7.0
EMPA A= 14.0+ 6. 14C 0.9990 0.1~ 10 0.4 3.2 5.9 3.6
IMPA A= 154+ 69.5C 0.9980 0.1~ 10 0.4 3.7 80 3.7
 BuMPA A= 17.0+ 1. 08x 10*C 0.9990 0.1~ 10 0.25 7.6 5.5 5.4
CHMPA A= 2.01+ 1.10x 10*C 0.9977 0.1~ 10 0.25 1.9 4.4 2.0
PMPA A= 15.7+ 1. 85x 10*C 0.9997 0.1~ 10 0.25 3.6 8.8 8.0
2
, 6 8Hg/5 ¢ 40 Bg/5 ¢ 2.6
, 2
2 6 (n=15)
Table 2 Recovery of six akyl met hylphosphonic acids extracted from soil (n=5)
S5g 8 Hg (8 Hgin 5ng) S5¢g 40Hg (40 Hgin 5 g)

Compound (%) RSD (%) RSD

Percent extraction (%) Percent extraction (%)

M PA 35.7 12.2 37.0 7.1

EMPA 45.0 10.9 55.7 2.3

IMPA 73.4 13.3 83.6 2.4

r BuMPA 83.4 15.5 87.3 10.7

CHMPA 88.2 10.0 89.7 13.8

PMPA 91.1 10.7 90. 4 8.1

, MPA EMPA

80% ,
56, 5 GB GD GF
VX RVX 200 mg/L, 0.2 mL, 5 40 Ug/ 5¢
10h 22h, , g 100 4
LGMS 4 4 : 3
=
100~ 1000 2 %00 500 10.00 15.00
I [11] £ 10071p : PMPA
gl g, > 5 v EMPA }Mm CIIMPA
)
#2000 5.00 10.00 15.00
& 100 PMPA
i CHMPA
3 ( 5g 401y) ";." IMPA i-BuMPA
(n=2) ® Y 5.00 0.00 1500
Table 3 Determination result of nerve agent contaminated soil samples : o 1. )
(40 Hg in 5g sample)
Content( Hg/5 g) 4 (40 Hg/ 5 @) LG MS
10 h 22 h
Compound After contamination After contamination
for 10 h for 22 h Fig. 4 LG ESP-MS selected ion chromatograms
MPA Detected Detected of alkyl methylphosphonic acids in contaminated
EMPA 5.50 8.39 R
IMPA 0.9 250 soil samples
- BuMPA 7.2 20.0 a. (blank) ; b. 10 h(after contram-
r bu . .
CHMPA 31.5 35.3 ination for 10 h); c. 22 h(after contamination for

PMPA 29.8 34.7 22 h)
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Determination of Degradation Products of Nerve Agents in Soil by
Liquid Chromatography Time of Flight Mass Spectrometry
with Electrospray Ionization

Liu Qin, Hu Xuying, Xie Jianwei
( Beijing Institute of Phar macology and Toxicology, Beijing 100850)

Abstract For proof of the presence of chemical nerve agents, a rapid, accurate and sensitive method which
allow ed used to determine their degradation products alkyl methylphosphonic acids was developed by using
liquid chromatography-time of flight-mass spectrometry with electrospray ionization. With irsource colli-
sion induced dissociation ( CID) and exact mass measurement, the differences between the calculated mass
and the theoretical mass of all compounds and fragments were less than 2.5 mDa. Quantitative measure-
ment was performed by mass spectrometry in selected ion monitoring mode with chromatographic separa-
tion. Linear calibration curves were obtained for the six kinds of alkyl methylphosphonic acids, and the de-
tection limits were 0. 25~ 5 ng. The RSD was less than 8. 8% . The method has also been applied to detect
the contaminated soil sam ples and was proved to be simple, rapid and accurate.

Keywords Liquid chromatography-electrospray mass spectrometry, alkyl methylphosphonic acids, i

source collision induced dissociation, accurate mass measurement
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