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Negative Chemical Ionization Mass Spectrometric Analysis with Different
Reaction Gases for Determination of Organophosphorus Pesticides
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Abstract; Negative Chemical Tonization Mass Spectrometry (NCI-MS) is amenable to organic compounds with high
electronegativity. However, nothing has previously been reported about the comparative study of a different reaction
gas. In this paper, the methane, isobutane, ammonia, ammonia in methane, ammonia in isobutane as reaction
gases for NCI are introduced. The effect factors of reaction gas pressure, source temperature, filament emission
current and electron energy are evaluated for each high electronegativity pesticide considered in this study. Finally,
the pure ammonia led to a remarkable reduction in background noise with a significant improvement for overall
sensitivity of the method. Combining with ASE extraction, the limit of detection (LOD) for residue pesticides in
soil is between 0.01 —0.32 pg/kg, the recovery is 73.3% —108.1% and the RSD is between 2. 5% ~8.8%.
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Table 1  Optimal parameters for each reaction gas
A K/ BUEEAEE S BT O TZLHER EEHRE
L kpa p/Pa WEE/C /pA i
2.2x107% ~
Fe 200 ~300 250 100 70
e 5.0%10°3
2.6x1073 ~
STk 60~80 220 100 70
I 3.9x10 73
0.86 x10 7% ~
5, 100 ~200 200 60 70
=L 1.2x10°?
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Table 2 Effect of reaction gas on the NCI-MS spectrum

. AR/ %
s . TR ST
E T T S PP
125 100 100 100 100 100
FHRE 35 58 88 44 55 89
134 26 27 28 36 39
e 153 100 100 100 100 100
B 157 100 100 100 100 100
R 159 9 9 9 8 9
313 88 100 100 100 100
. 315 63 71 71 68 72
A 169 100 80 61 69 65
212 65 61 45 73 39
H 154 100 100 100 100 100
X B 263 4 10 11 15 10
T 1 100 100 100 100 100
AR ) 3 9 10 3 1
154 78 100 100 100 100
X i 153 100 50 78 63 82
291 7 19 22 27 25
U 153 100 100 100 100 100
o 185 100 100 100 100 100
=R
143 66 65 62 63 64
EX < 169 100 100 100 100 100
241 97 96 100 93 98
. 79 100 100 80 100 100
O 81 9 97 76 88 93
257 43 46 50 31 50
225 100 100 100 100 100
s 227 38 36 38 28 35
Wi 362 15 22 27 18 29
364 6 8 10 6 9
# 3 ARRPS FIOESRLL
Table 3 The S/N of each reaction gas
WL (S/N)
&Y
Hbe  STh 2 Hhe+&T 5Tk +&AS
Fme 17 26 85 31 39
B 25 38 132 39 54
R 31 55 168 64 65
AL 76 151 476 211 231
HHE R 52 89 295 147 138
SRR 52 98 316 151 132
PORTRU 41 67 215 104 94
R 94 189 574 257 268
= 41 68 223 95 9
S 20 36 116 32 50
T 40 75 230 93 91
ke 49 87 286 120 116
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Table 4 The retention time linear range, recovery, precision and detection limits of the method
o {54 s ] LR KR %K 5%/ % RSD)/% K i BR/
" tg/min wy/(pg - kg™") ? (n=7) (pg-kg™)
T 5.72 5.0 ~100 0.997 73.3 8.6 0.30
T 9.15 2.0 ~100 0.998 77.2 2.5 0.20
R 9.71 1.0 ~ 100 0.996 87.7 6.6 0.10
A 10.24 1.0 ~100 0.996 97.1 4.7 0.01
FH X B 10.33 1.0 ~ 100 0.998 88.8 3.2 0.05
R 10.44 1.0 ~ 100 0.995 91.2 3.3 0.02
it i 10.80 1.0 ~ 100 0.997 78.9 5.6 0.05
L 11.03 1.0~100 0.996 79.3 4.9 0.01
=R 12.48 1.0 ~100 0.994 77.8 8.8 0.11
B0 12.81 5.0 ~ 100 0.995 108.1 7.9 0.32
TSERE 13.64 1.0 ~100 0.998 77.8 3.7 0.08
W 15.95 2.0 ~100 0.997 78.1 5.7 0.16
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